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BBenenue

BypHoe pa3sBurHe BLIMHCIHTEABHON TEXHHUKH, B OCOOCHHOCTH NepCOHAIbHBIX
IBM, 06y c/I0BIIO HX HPOHHKHOBENHE BO BCC CTOPOHBI OOIECTBEHHOMN AKIBHH (I 1104TH
pce - Jimunoit). Bosita mporpaMMubIX OPOJYKTOB ~ ITd HEHPOrPAMMIPYIOWHX 110J1b-
sopareeil’ —— TeKCTOBBIE PEAAKTOPLI, 37IeKTpoHiible Tab.amisl, Tpuskagbinle CYBII,
CMCTEMBL IIOATOTOBKH Npe3eHTalMil — ofpele’iia i roCIo/ACTBYIOUIIe TeHICHIHMN B BbI-
nycke sureparypbl. OapaKko DHIOK KAK 3THX OPOAYKTOB, TAK M JHTePaTyPhl IO HIIM
OBHAPYANBAET OTUSTIHBYIO TETJICHIHMIO K HACHILEHRIO. ONPCACTIEMOMY ODLLHA KPH3H-
COM TIOTPeBUTE N LCKH-PACTIPEASIHTENBHON HANCTPOHKI Ha/L SKOHOMHKOI. KPaxoM MHO-
KecTBa GAHKOB U DPEINIpHATHI cieKyasTHBioro busueca. Heapsa Jo1ro cywecTBoBaTh,
RUMEro He MPOM3BOIA. BO3pOMXKIeHHE H PASRIITUE Hay THO-TEXHHYECKOTO Il BOGHHOTO 110~
Tennuaaa PoccHH Hen3BelkHOo pHBeaeT K BO3POMKJICHHIO HPeCTHKa WHKEHePHBIX IPO-
¢eccuit, pocty HOTPEGNOCTH B TEXHWUCCKUX 1 HHBIX MATEMATHYCCKHX pacieTaX M COOT-
BETCTBYIOHIMX MPOIrPAMMHBIX NPOAYKTaX.

Hosisaenue HaKeTon MaTeMalHYecKiX NporpaMm HOPOIJMJIO V MHOIHX HOTEHIH-
AJBHBIX TOML30BATENCH HX HAJCHK b N30aBiThed, laKoHel], OT U3y IeHlA MareMaTHKIT i
iporpammuposating. Oopako maxerhl IPUKIAAABIX HPOTPAMM — JlaxKe TaKie MOLINbLE.
rak Mathematica 3 u Maple V — paboTator i pexure HHTePIpeTalll 1 ABJIAIOTCA CKO-
pee HHCTPYMCHTAMH NOHCKOBBLIX HCCJEIOBAINMM, eM TpPYJIOCMKOro cHera ¢ nepebopoM
BapHanToB. [109TOMY 3HAHNE IPOIPAMMHPOBAHAA (XOT: Obl €rO 371eMEHTAPHBIX OCIIOB)
HeoBXOANMO KaKIOMY, KTO JKesaeT Helnoab308aTk DBM 1pH pelleHny HMeIolelt Koande-
cTBeHHOe cofepKanue sagadan. LI HiKeHepoB 1e 1o JUILIOMY, a 00 XapakTepy paboTni
ocBOeHHe TIPOrpaMMUpPOBABUA (B JOMOMICHNE K HaBLIKaM HCTI0/b30BAHIA I9BM xax
SaMelUTe s ILMIIVIIEH MATMMHKI 0 KOHTOPCKO{l KHNrHM) ocraeTest BaKHeHIIHAL 31eMeH-
TOM TeXHWIecKol Ky IbTYPbl M 3a10roM yeiemioll upodeccnonansoll qesaTeThbHOCTH.
I\ roMy Ke. nporpaMmuposanue A4 DBM spasieTca y HHKAJIBHBIM CPEJCTBOM Pa3BHTHA
JOIMYECKOrO MBIIIIeHA.

Pumocodekan, BocnuTaTesblas, obleodpaszoBaTesipHas H, HaKOHel, HEMOCPe/I-
CTBEHHasd NpaKTHUYCCKad [ICHHOCTL MOPOrPaMMHPOBANINA ONPeNeIAIoT HeODXONNMOCTh
IPOYHOIC YCBOEHU 31Ol ANCIHILTHHEL CTYJCHTAMI BCEX HHKEHCPHBIX (11 vem Bostee Ma-
TeMaTHUYECKUX ) CHemnaIbHocTell.

AnvopurMudeckuii a3pik Poprpan — nepnbii (1954-1957 rr.) u HanboJee pacipo-
CTpaHeBHbIH A3bIK, OPHEHTHPOBAHHDIH Ha MPOrpaMApOBaHHe PACIETHBIX 3a0at. Mac-
coBOCTD IpuMeneHnd Poprpana oObACHATACH HATHYNEM B HEM CPEINCTB, O3BOJIAONIMX
Boslee MOTHO HCIHOJB30BATH alapaTHble BosMoxHocTH DBM, BeTpoeHHOH apudmern-
KH KOMILIEKCHBIX YHCes, He3aBUCHMOl KoMIlMIALell mpoueayp U HoLaepAuBalach Ko-
foccatbHbIM obbeMoM cosmaitoro na Poprpaie Maremarndeckoro obecnevenns. Ero
BO3MOKHOCTH HEYKJIOHHO BO3DACTAJIM, YTO MO3BOJIMJIO eMy YCIEUIHO KOHKYPHpOBaTh C
HECKOMABKIMH TIOKOJEHUAMH ABBIKOB-cOMepHiKop. K mpuMepy, AMepHKaHCKHH HallHO-
HAJILHBLE TEHTD ATMOCHCPHBIX HeCeoBatiil ” ABNHETCH HCKTIOUNTENbHO GOPTPaHHbIM
yapexnennen”. B Jlusepmopckoll HanmonaabHolt mTabopatopnn ”HOYTH BCe BBIMHCIIE-
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HILA. HPONBBOIAIAMBIC 1A DOJBIIX MalliHaX, jenaiorcs Ha Poprpane; 3To Io-NpeKHEMY
cadMpiil syummii a3bik s pusukons” [5, ¢.24]. UnANKN saspagaor, 9To yepea 30 jeT
S3BIK HAYUHBIN BBIMHCICHUN OYAET OYEHb CHIALHO OTANYATLCHA OT TOTO, 4TO MBI HMEEM
ceifyac, HO no-npewnenMy dvaer HassBarbes Poprpanom.

Haunnan ¢ 1978 r. Bestacs paGora nail HOBoMH, oTBcuatoniell coBpeMennbiM Tpebo-
BaHUAM Bepcuell »Toro a3bIka nporpaMmuposannd. [1aBroll samatuel 6pL10 criocobcTBO-
BATL MODMILHOCTI, HAJEKHOCTH, 3hhEeKTHBHOCTH U YI0OCTBY CONPOBOMXKICHHA A3LIKA.
Ero craniaprisopatiasd Bepeus noaydiaa nassanue Goprpan 90 (mmwe — @90). Bax-
NeHIIe 13 HOBIIeCTB — 9T0 00PabOTKA MACCHBOB ¢ UCMOTH30BAINIEM KPaTKHX, HO JOCTa-
TOUHO MOIHABIX 0003HAMCHHIT T BO3MOXKIOCTL BBEICHHA ONPEIeIaeMbIX M0Ib30BaTe eM
THIOB JaHHBIX U MAHHIYIHPOBAHUA UMH. KPOMe TOIO B A3LIK BBEIGHBL:

o ('noboanbiii doprtar 3amicy onepaTopos.
o CCBLLIKH.

* Hi‘l[)ill\'leTpH'ﬁﬂLUl‘zl BCTPOCHHLIX THIOB, Jaioliagd BO3MONKHOCTL IIpoHeccopaM IICH-
ACPANBATL KOPOTKHE LeJible d yllaxKoBallble JOTHYeCKHe TUNBI, O4YeHb foJbliIe
H‘d(/)()])bl CUMBOJIOB. a Takxke boqee ABY X TOUHOCTEeH A4 NelCTBHTEIBbHBIX I KOM-
ILNTeKCHBIX THIIOB.

¢ YayumleHHBIC CPOACTBA AT4 YHCIAEHNLIX PacdeToB, B TOM HYMC/C DAL THCJIOBLIX
CrpaBoIHbIX hyKnuii.

e Hoperii T IlI)OI‘])HZ\IMHOIUI KOMITOHCHTBL — MOAY.JIh, I[pI'II‘O,IIHbIﬁ A ri1obaIbHBIX
OMmHCAaHil JaHHBIX I OubiInoTeK HI)OHGI[_Y]) 16 O6G‘CH€‘II’IB8}OIL{IIIL'I HaOdeKHbIH MeTO
HHKANCY AL IITPON3BOJIHBIX THIOB JlatbIX.

o Yupanagomasn xouctpykiua SELECT CASE u HoBble hopMbl ollepaTopa IHK.IA.

L 4 BH)’T])GHHHC H PerRYPCHBHBIC HPOUCIYPBI, BO3MOXKIOCTEL HCUOJIBL30BAHHA HeobaA3a-
TCALHBIX M KIMOUECBLIX NAPAMETPOB MIPH BLIB3OBE aponeayp.

L4 ILI’[H&MH‘{OCI\'O@ BbLOCJCHHC HHAMATIIL.
e MuomecTBo HOBLIX BCTPOCHILIX lIponeayp.

Oraensnsie anemertn PO peanuzopbiBaanch wa Maungax taoa IBM PC, maun-
nan ¢ Microsoft. Fortran 5.0. a » noson obheme -—— B Poprpame PowerStation. Yersep-
rayl Cro pepeud, Jatee COKpalleHo uMenvesay ['PS,| BonotHe onpasjpiBaetr 310 Ha3Ba~
e, Ona CONCPIT He TOMBLKO CHCTEMY MpOorpaMMupOBadnd (a3bIK ¢~ (GUPMEHHBIMI
pacLIIpeHIzMI || TPAHCTATOD, 3arPY3ULK, OTIAMTHE, OHOIIOTEKH NOMIPOrPAMM, CIpa-
BOUHbLIE CPEACTBa). 10 U 0ObenHHeHHbI B Microsoft Development Studio Habop uH-
CTPYMEHTOB HOIAEPKKH OOJBIIHX HPOrPAMMHBIX HPOEKTOB (TE€KCTOBBIA PETAKTOD, HIeH-
THhHUKANNA ¥ pasrpaHuycHie Bepcuil, KOHTPoJIh cBaA3ell IporpaMMILIX eJHHUL, Tpodu-
JARPOBKA TPYIOEMKOCTH M OT/IAXKEHHOCTH, HepeHoc Ha ApyTrHe mi1aTdhOpMBl H IPOTpaMM-
HBIe Cpelibl).

®opran 77 meauxom cogepxurca B DI0, HO HexOTOPBIE €0 CPEACTBA OTMEUEHD! B
cralgapTe Kak yerapenuine. [IpuMenaTs ux He peKoMeHIyercs, i OHI, BO3MOXKHO, OyayT
VOAJICHB! W3 A3BIKA 11pH 3anaanuposaiiom ga 2000 r. ouepentnom nepecmorpe. [Ipupesaem
CIIHCOK KONCTPYKIHH fI3bIKa, DACCMATPHBAEMBIX pPa3paboTIHKaMu Kak ycTapeBUIHe, H UX
AJABTCPHATHBEL:

1 HOCHC,ILHIIG B 3JI€KT]”)OHHO]?"I JOKYMEeHTAaUHN BblAS/JA€eHBI CHHIM IIBETOM.
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EQUIVALENCE —- /1A COBMECTHOTO HCIIOIb30BAHUA [IAMATH ABYMeA 0ObeKTaMHl (3a-
MeHsdeTcd cehlikamn u dpyHkldeil transfer),

COMMON-6J10kn 1 BLOCK DATA — obmen undopmanneii MexK 1y MporpaMMHBLIME €1H-
HHIIAMH uepes obllyio obJacTh MaMATH (3aMeHAeTCA MOLYJIAMIE),

ENTRY — omicaTesu JONOJHUTEIBLHBIX TOUEK BXO[a B IpoHenyphl (KOMIeHCHDY-
eTcd TOABICHIEM MOIY /TBHBIX HPOLENyD),

DO WHILE — saMeHdAeM HA ~LayXoft mukma”

do
if (</B>) exit

®MKCHPOBAHHHA ®OPMAT CTPOK MOXET HCIOJIL30BaTbhCsA, €CJAU pasMellaTbh METKH
B TO3MIUAX 1-5. a omepaTopn! B 7-72; HCNOJB30BaTh AJd 0DO3HadeHHA KOMMEHTapH:A
ToJIbKO | (HO He B 6-fi moswnwm); UpH IepeHoce CTPOKH CTABUTh aMIlePCaHj, B IMO3MIHK
73 mepeHocHMOl CTPOKM M B HO3HIUMY § CTPOKH-IIPONOKEHUA.

BEWECTBEHHH! THII OBOMHOM TOYHOCTH 3aMenigeTIcd BeUIECTBEHHLIM THIIOM pas-
HoBHAHOCTH kind(0.d0).

ONMUCATEND OJHUHH CTPOKHM character*<pnuHa> 3aMeHAETCH HA
character([len=]<mmuua>).

APHOMETHYECKUH IF 3ameHnserca HI0uHOl KOoHCTpyKImel

if - then - else.

BHYHCIAEMHI GO TO saMeHsieTca KOHCTpyKlunell case.

HABHAYAEMHH GOTO 3aMeHnsieTcs BEI3OBOM BHYTPEHHel pouenypbi.

ONEPATOPHHE ®YHKIUH norepsany akTYa/IbHOCThL B CBA3H C MOABJENIEM BHYTDEH-
HUX IPOLELYD.

Boaburoil oobem Hexogroit nndopManuy o A3bIKe W CHCTEME MPOTPAMMHPOBAHHA
[Py OOBIYHBIX OIPAHHYEHUAX HA 00heM U BpeMs MOATOTOBKYU KHUIHY BBIHY/IH.IH HPON3BE-
cTH EecTKRI oThop MaTepuasa. B ocHoBy 3Toro 0o160pa it KOMIOHOBKH OBLAN TOOKEHBI
cJleTyIolliie HPUHINATLI.

1. Yuebuuk — He rUmepTeKcTOBBI cnpaBoynuk. Marepunan oTéupaJsicd M0 NPHH-
LMY HaubosblIel MOJIe3HOCTH A1 ITPUKJIAJIHOTO TPOTPAMMHCTA, (pasyMeeTcs, cyObek-
TUBHO), He IIPETEHNYET Ha MOJHOTY, IPYIIHPYeTca B yI0OHO A1 OCBOSHIA TOCIeJ0Ba-
TeNbHOCTH, n3/araeTces HedhopMaabio U (1o Kpaltieil Mepe B IEPBBIX IN1aBax) A0CTYIIeH
Jazke g HayMHalolero nporpammucTa. OnucaHie KOHCTPYKLUHN A3BIKa COMPOBOK IACT-
cA MeTONMYECKMMH PEKOMEHIAMAMI 110 MPUMEHEHNIO H IIPUMepaMil Pa3InIiol crere-
uu caoxaocT. OUeBHIONBIE OrpaHUYeHdA Ha yioTpebiienne TexX Hill HHBIX KOHCTDYKUMH
(Hanpumep, HEIOMYCTUMOCTh subroutine B OCHOBHOM TEKCTE FOJOBHOM NporpaMMel) He
oroBapuBaloTcd. HeobXoauMble 115 OMHOTH BEIHYKIeHHbIC 3a6erannd BIepel I CCbll-
KM Ha [03Ke onpelesseMble IIOHATUA CBEIEHBI K BOSMOXKHOMY MUHHMYMY.

Kak JOMoHUTEIbHBIH HCTOYHHK MOXKHO MCIIOJIb30BaTh KHUTY [13], BKIIOYEHHYIO
B 3JIEKTPOHHYIO JOKYMeHTAIMIo K cucrteme. PasyMeercs, ee cogepxaHue OBbLIO yITEHO
MpU HAIMCAaHUU JaHHOI KHUIH.

2. @oprpal 6BLT H OCTACTCH ABBIKOM [IPEHMYIIECTBERHO JJIA Pa3pabOTKH THCJIEH-
HEIX Opusoxenuit. [fostromy cpemcrsa 06paboTku TekcroBolf mndopManmu, CO3TaBUA
Pa3BETBJEHHEIX IHHAMUYECKAX CTPYKTYP JAHHBIX, paboTsl ¢ daifiamu, rpadguUecKoTo
BBIBOJIA OCBEHIAIOTCA B MUHUMAJBHOM 0ObeMe.

3. ®oprpaH — cambiil cTapelit A3LIK IpOorpaMMMpPOBaHUA, X HA HEM HalHCaHo
KOJIOCCAJTBHOE KOJUYCCTBO NPOrPaMM. DTH MPOrPAMMBL MOTYT ¥ JOJIAKHBI 6BITh UCHOJIB-
30BaHbl npu pabore Ha FPS, KoTOpbI# TeM caMbiM 0OpeUYeH Ha NJIUTEJIBHOE COCYLIECTBO-
paHue ¢ ObUIMaIBLHO NPH3HAHHBIMY ~ yCTapeBUIMMK KOHCTPYKUIMAME. ONBIT MaccoOBOTO
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npumenenus FPS u nassienne nosbsoBaresieil BIOJIHE MOIYT 3acTaBUTh aBTOPOB A3bl-
Ka IepecMoTpeTb TH oleHKH. lloaTomy Haubomee yjoBHBIM ~APEBHOCTAM IPHULIOCH
HAlTH MeCTo B TEKCTe.

OTMETHM HEKOTOpPBIe OTKJIOHEHHS OT KAaHOHHYECKOll TepMUHOJIOTHH nepeBoia [6].
B ymoMmaHyToll KHHMre HesaeTcs IONbITKa pa3srpaHMYUTh MOHATHA ~cybmporpamma’ H
"nomnporpaMMa”’. B pycckoM s3blke OHa 3aBegoMO obpedeHa Ha HeyJady, W IepBbIH
TEPMHH Mbl B COOTBETCTBHI C COPOKaJleTHell orTedecTBeHHON Tpanuiyeil 3aMeHsAeM Ha
"npouenypy” , o6 beAMHAIONIYO NOHATHA nodnporpaMmbl U ¢gynkunuu. [Ipuniiocs Takxe
3aMeHHTh " cedeHne” Ha 3aMMCTBOBaHHOE M3 AnroJia-68 monsTue " BoIpesky” , bomee To4-
HO cooTBeTcTBYIOEe 0ObekTy FPS. TepMmun " ceyenne” octaBiied Aa 4acTHOTO caydad,
KOTJIa TPAHHIE] BRIPE3IKN COBIANAIOT ¢ IPaHMIaMH MaccuBa B nesom (kak B PL/1).

B cooTBeTCTBHE ¢ HEABHBIM MEXKJIVHAPOMHLIM CTAHAAPTOM BCE KOHCTPYKIUH A3B1-
Ka M OpHMeEpbl IpOrpaMM HabpaHsl MAIHHONHCHBIM WpHdToM. IIpu noscHneHnn CHHTAK-
cHca poJlOBbIE TOHATHA, ITOAJIEKAlINE B PeaJbHBIX IPOIPaMMaX 3aMeHe Ha KOHKPETHKY,
3aKJIOYEeHbl B YIVIOBble CKOOKM, a B KBAJpaTHLIX CKODKaX yKa3aHBl HeoOa3aTesbHBIE
aneMenTsl. [lockoibky B PopTpaH-TporpaMMax 3aridaBHble ¥ CTPOUHBIE OyKBBI HE pas-
JAHYAI0TCA (KPOME CTPOKOBBIX KOHCTAHT), BHIOOP PEFHCTPA ONpEAesasica 3CTeTHIECK-
MH COOBPaKEIHAME H HEOOXOAUMOCTBIO BEIEEHNS B [OACHAIOLEM TEKCTE 0MIeAbHBLT
kmodepwix cop. Obosnatenne [F9] npeanonaraer Haxarue Kaasuumm F9; coorsercTBen-
uo [LM] n [RM] o3HavaoT me/m4oK JeBoi MM IpaBoil KHONKOH Mbiuy.

HyHKTyauna B IpUBOJMMELX TPUMEpAX oaduHeHa rpaMMartike Goprpana. B Tex-
CTe peKOMEeHIYIOTCA YIpaKHeHNs — [JIABHbIM obpa3oM Ha Hase IPHBEICHHBIX B KOHUE
KHHCH 3a7a4. ABTOp MpocHT yuraTesell paccMaTpuBaTh OTMeYaeMble B TEKCTe C/ydal
”oTkaza” HekoTopbix KorcTpyKIni P90 Kak 3a7aHMe HA CAMOCTOATE/HHOE IPEOIOJIEHHAE
BOBHUKIIMX TpyayxocTefl u OyvaeT npusHaresieH 3a coOOIICHNA O HalineHHOM pelieHuni.

Ocpoeniie mporpamMMmupopanust TpebyeT onpenesiennoll nmepecTpoiKH MbilllJiIEHHA
# {BO BCAKOM cJy4Yae Ha NEpBHIX ITopax) JaeTcd ¢ 3aMeTHBIM TpymoM. Ilosromy wus-
JIOKEHHUIO CYIIECTBA IIpeaMeTa Npefnol/ieM HECKOJIBKO AIPECOBAHHBIX HAUHHAIOWEMY
IPOrpaMMUCTY MeTOOUUECKHX peKOoMeHIaluii:

1) Hocie usyueHus TeopeTHUecKolt 4acTH KaxXIOTo pasjefa TIATeNbHO pasbepute
[IPHBEIEHHBIE B €I0 TeKCTe NPUMEDHL IPOrpaMM. 3aTeM BHOBb BEDHUTECH K TEOPHI
u mpocseanTe GoOPMBI €€ PeaJH3alni B IpyMepax. Bulnuumre HCXoAHbIE TaHHBIE
3aJa4i W COCTaBbTE MPOTpaMMy ee pelieHus, He riand B kHury. IIposeprre, Kak
OymeT BLIMOJHATBLCA Balla IPOrpaMma, (opimaabio HUCTOJIKOBBIBAA €€ KOHCTPYK-
M B cOOTBETCTBHM ¢ pasuiamu Poprpana. UcnpasbTe obHApYKEHHBIE OUTHOKH.
OTKpoliTe KHUTY 1 CPaBHUTe TpUBeAeHHbIN B Hell BapmanT ¢ BawuM. Berachure
PACXOKJSHUA M OLUEeHHTe UX 3HadyHMOocTh. CocTaBbTe NMpOrpaMMbl OLHOH-IBYX d0-
HONHUTENLHBIX 3324, PEKOMEHIOBAHHEIX IJIsl yIpakHewui.

2) TuwaTembHo OPOLYMBIBaliTe cxeMy IporpaMMbl U He KaJieifTe BpEMEHH Ha ee co-
cTaBJieHne: ONIMBKH, HONYLIEHHBE Ha 3TOM >Tane, HeusbexHO MoTpebYIoT paim-
KaJIbHOM TTepelleJIKi IPOrpaMMBbl.

3) K oBnameHuo mporpaMMHpPOBAHHEM eCTh TObKO ONUH NyTb: CAMOCTOAMEALHOE
COCTAGACHUE NPOSPAMM.

HabBop KHUTH BHITIOTHEH aBTOPOM B nzgareabckoil cucreMe emTEX ¢ npuMenernem
KUPUAJUIECKAX HIPUGTOB BHICOKOTO pa3peiieHnd cemeilicrea LH.



I'nmasa 1.

DaeMeHTbl 1 00O beKThI
IIpOTrPaMMbI

1.1. Habop cuMBOJIOB

B aadasur @90 sxomar 26 6yks anrnuiickoro agdasurta (3arapHble I CTPOIHBIE
GYKBBI Pa3aHUaAOTCA TOJIBKO B CTPOKAX), CHMBOJI NONYEPKUBAHMA W TEpPEHHC/ICHHbIE
HHKe cllenHaJbHble CHMBOJIBL:

==  3HaK OpHCBaHBaHUA : JABOETOTHE
+  3HaK ILJIOC upobe
- 3HAK MHHYC ! BOCKJ/IMIATEJIbHBIIT 3HAK
% 3Be3gouKa ” KaBBIYKHU
/  caswm % IPOIEHT
( JeBad cKoDKa & aMIepcans
) npapasi cKobka ; TOYKa ¢ 3anAToN
3aldTan < MeHbIIE
JecATHYHAA TOUKaA > BosblIe
$ JeHeKHBII 3HaK ? BONIPOCHTEJILHBLIN 3HAK
’ anocTpod

Hpyrie cHMBOJIHI, JoNycKaeMble Kok peTHoil [I9BM u ee mporpaMMubIM obecreveHuneM,
MOTYT HCIHOJIB30BATHCA TOJIBKO B KOMMEHTApHAX U TEKCTOBLIX KOHCTaHTaX.

1.2. Popmar nporpaMmel

IIpuBenem nmpumep npoctreifeif nporpaMmubl:

program pri ! prl - HMA NPOTpPaMMH
real x,y,2 ! oB6bABIEHHE THIIOB II€PEMEeHHHX
x=4.7 | 3agaHMe HCXONHHX 3HaAYeHHH
y=6.5 ! "
Z=X*y ! dopMHpOBAHHE PE3YABTATA
print *, ’llpousBemenne ’,z ! BHBOH Ha ®KpaH MOACHEHHA

! H 3HAYeHHA Pe3yIaLTaTa
end program pril



3 VIABA 1. 9JIEMEHTBI H OBBbEKTEI ITIPOI'PAMMBbI

TexcT ee OTKPBHIBACTCA KJIOUEBBIM CJIOBOM program ¢ MMeEHEM IporpaMMbl H JTOJIXKEH
ObITL 3aKPBIT NOCPEACTBOM end ¢ TeM xe HMeHeM. MM daitna He obszaHO CcoBIALATH
¢ HMEeHeM NpoIeayphl. 3ajaHuio gelicTBuil Hag ofbeKTaMu IpOrpaMmsbl NpeaiiecTByeT
ONUCALHUC HX CBOHUCTB MOCPC/ACTBOM CHelUHA]bHBIX OMEPATOPOB, YCJOBHO Ha3blBaeMbIX
HeBBIMOIHAEMBIMIL JT106ad ¢TPOKa MOKET 3aBepPUHUTBCA HOJIEM KOMMEHTApHA, KOTOpoe
OTASNACTCA BOCKMHUATEBHBEIM 3HAKOM. NoMMeHTapuil MoxeT comepxaTh MPOH3BOIb-
HBIC CUMBOJIbI, He BXomauue B andabnT assika. OH npocTHpaeTca A0 KOHIA CTPOKH U He
BHAeT Ha paboTy HPOTpaMMbl, HO BKIIOYAETCH B JILCTHHL M T€M CAMBIM CAYKHT HesaaM
noxymenTHpoBanug. Ilycras cTpoka Takzke CUHTAaeTCHs KOMMEHTapHEM.

Texcr ®opTpan-nporpaMmbl MOKHO 3alicaTh B PHKCHPOBAHHOM dopmare (c
RECTKHM 3aKpCITICHNEM IMO3HMITHA 3a MeTKaMH, ollepaTopaMi U KOMMEHTapHAMM) HITH
13 csoboanom dopmare. PopMar UrpaeT posb TOIBKO IPH KOMIHJISIME U He BIRAeT Ha
HoC/IeIYIOMHe 3TAllbl TeXHOMOTHYECKOro IHKIa (KOMIHJISATOP MO YMOJIYaHUI0 CYHTAET
IPOI'PAMMBL. 3alHcaiible b daitiax ¢ paciumnperueM .90, HMEIOMIIMA cBOBOIHBI op-
mat, a ¢ . u .for — durcuposannslii). PukcupoBanubIt popaar NpHUMeHsIeTCa 1A
COBMECTHMOCTH CO CTapBIMHI BePCHAMY A3biKa. B duxcuposannom dpopmare mosunuu 1-5
OTBOAATCA AJIA BANUCH METKH, a T—72 — 0/ TeKcTa eAUHCTBeHHOro onepatopa. OTimg-
UL OT HyasA 1 npobesta CHMBOJI B HIECTOI TOSUITHH YKa3bIBaeT, 4TO CTPOKA IIPOJAOIKAET
paHee HavaTbll onepaTop (37ech NPOJOJLKEHIE MOKET HMETh 10 19 CTPOK ). 3Be300UKa *
HJIM CUMBOL C B IEDBOH [TOBMITHM YKA3BIBAIOT, YTO BCA CTPOKA ABIACTCH KOMMEHTaPUEM.
Bockanmarensneit sHax B 110601 MO3MIHE, KpoMe UecToil, CJIYKUT HadasOM KOMMEH-
TAPHSL.

Mp1 6yaem pabotats B ce0bodrom DhopMaTe, MO3BOMAIONICM HALALHO TOKA3ATh
BJIOKEHHOCTL KOHCTPYKIMH MporpaMMbl. 31ech OJIMHA CTPOKH JoNycKaeTca 0o 132 cum-
BOJIOB M NDAKTHYECKU ONpelenAeTcs MUPUHO cTpokn ycTpoitcrBa BhiBoma. Onepatop
MOMKET UMETH J10 H4 cTpoK mpono/rKenns. [IpusHakoM HAMHMYNA [IPOLOIKEHNS ABIIETCH
sapeplralonil cTpoxy ammepcany (& ). Ecin niepsrrit mempobes ogepenHoit CTPOKH TOXe
amiepcani; To Hava/IoM MPOTOTKEHHA CYNTAETCA NEePBRIl Cleayommii 3a HUM CHMBOJT
(TO cymecTBeno npu Habope JJHHITLIX CHMBOILHBIX KOHCTAHT, TIe npoOEe/TbI 3HAMHMBI ).
[Tponomkenue KOMMERTAPNA CaelyeT HAYHHATE ¢ BOCKJMIATETHLHOTO SHAKA.

Hepen mobeim oneparopom FPS, He ABAAOIMMCH 9acTLIO COCTABHOTO orneparopa,
MOMKHO MOCTaBUTL (depes Tipobesn) aemry. MeTka 3amaercd UeJBIM IHCJIOM He Hosiee
geM 13 b nudp, HagasbHBle [y TH He3HAUNMBL. CCBIIATHCA 10 METKaM MOMKHO TOJBKO HA
BBILOTHACMBIE OIIEPATOPDI 1 onepaTophl format. Hsmennvie METKH HCIIOAB3YIOTCA TOABKO
1A BACHTHHKALLH COCTaBHBIX KOHCTPYKIMI S3BIKA — [VIaBHBIM obpasoM B CBA3M ¢
npobaeMolt Brixo#a U3 HIUX.

ITpu 3anmmcu HECKOIBKUX KOPOTKHX OIEPATOPOB NOOpAI UX MOXKHO Pa3MeCTUTh B
OIHOH CTpOKe, pa3fie/IMB TOYKOH ¢ 3andToil:

b=1; k=1; s=0

1.3. Ilonarue o nmpoekTe

Jhiobaz nporpamma paccMmarpuBaerca B FPS kax npoexm. [ia salmycka Hopoli
IPOTPAMMBI HeOOXOAMMO NPERKIE BCEro CO3LaTh NPoeKT. [loka Mbl OrpaHHYMMCs Tpo-
cTelfinM (KOHCOJIBHEIM) MPOEKTOM, NPEe/NOTATAIOUMM BBOI, JAHHBX HEIOCPEICTBEHHO
U3 IPOrpamMMbl WM ¢ KJIABHATYPBl W BBIBOJ pe3yJIbTaTOB Ha 3KpaH OUCILIes. Bosiee
CJIOMKHBIE CTy4yan OyoyT paccMOTpensl B rase 11. lya BXona B cucTeMy cJlemyer mocte-
nopaTebuo BrOpaTh B Wind5 FPS/Microsoft Developer Studio (”Macrepckas paspa-
borunka” — nasee cokpamienno MDS), BuIGpars nyHKT MeHio [IporpaMMs HTH e TKHY T
MO HKOHKE Ha pAabovyeM CToJie ~— B 3aBHCHUMOCTH OT PEXHMA YCTAHOBKH CHCTEMBI.
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Ha puc. 1.1 npegcrasien skpan MDS ¢ nanesbio MHCTPYMEHTOB M OKHAMH
o InfoView ¢ OIVIaB/IeHHeM BepXHero yposus (cnepa),
o (parmenta HcxoaHOTO daitita (cupasa),

e OKHA OTAATYMKA C COOBIEHHEM KOMIMILIATOPa 00 ommbKax (BHU3Y).

recurs - [Gamma.f90]
Fils Edit View ‘Inset” Buld - Tacls. Window . Help =B

(| L] & |2|@] Sia{c]s] [nus & &8 wmlal[E) =
irem.us-'h\-"irufiz Drebug _ﬂ El!v‘jﬂl]sf&li 4]

H_)@ Fortran PowerStation wersion 4.0
jag @ Getting Started with Fortian Powerstations

w8 M5 Developer Studio User's Guide for Fodran iEI}*ﬁ functi
3, — P - t ey
-6 Programmer's Guide =nd ot &}:5
. Q N pi= .1_41_,_.

P Feferarce vegan (6. 0
fb@ 5L Libranies Reterence [Pro Edition] print *,  ‘gam{&) = '.¥y
Lﬂ@ Samples wEgam( 0,5 S .
F’@ Build Errorz pl"l}z’;; &TI: 0 gan{l &} = .
o | e Btk T w==grt{pl)
1*’@ Fartran 90 for Scientists and Enginesrs prant *. ‘sgriipil = v

5@ Readne end program recur
- € Copuright
4

(2 FileView l @ Infoifiew |

O ~Fpzd4~Frojects-racu
I~ Fpzi~Projects™r
Error sxecuting f

function gam(z) result (g
=354

re~gamma . £90 {110 warning FOR4793 . incorrect dats tvpe a)
shgamna . £30(11): erxor FOR2?70: too many arjunsnts 1n

qamma.obi — 1 erroris), 1 warning(=) |
ST 7 b suild Dby » Find inFile w Profile/ KRR
Fiaady (L1, Col 12 REC

R ﬂgcxllm Microsoft Developer ...
Puc. 1.1. PaBouee okno Microsoft Developer Studio

B saHHEOM ciydae KOMIUAATOP IPERyLPeKIaeT O HEBCPHOM THIIC JAaHHBIX I YKA3hIBACT
fa oMKy B UMC/Ie apTyMenToB NpH obpalieuun K Gpynxuun gamma (aTH COODTICHTI A
CUITAIOTCS MMEIOIIMHU pasHylo crernetb cepbesnoctit). Ipmanma ofoux coobnenuit —
HeBepHbLH pasfe/Teqb 1IpH 3aJalun aprymMenta GynKiumn (3amaras BMecTo TOWKH Me-
xny 1 umb).

[Ipu BeGope AJis JTeBoro oKHa pexinMa FileView B HEM 0TOOpaKaiOTCA COMCPKA-
myecs B IpoekTe Gallfibl M CBA3MN MeMAy HIMH, BKJIOYAsd OTHOLIEHNA HCHOJL3OBAHUMA
MoayJeit u BcraBku dallioB — CM. aHaJIOTMYHBIH PUCYHOK B IyaBe 11. Kaxapiit npo-
€KT TIPeACTaBJEH NMANKOR ApEeBOBHAHON CTPYKTYPbI, CTaHAAPTHOE DACKPLITHE KoTOpoit
HO3BOJSAET JETAIBHO O3HAKOMUTBCA C €€ COmepKAMBIM. KoHeYHbie 31eMeHTh (mucThba)
YIOMAHYTHIX J€PEBbEB MOKHO PeIaKTHPOBaTh. JBOHHOM M/ IOK MBIUBIO BLI3bIBAET CO-
orsetcTByloumit penaktop. leauox upapoit KHONKOH MBIUK BEICBEMHBACT KOMAHIbL,
HauboJiee ynoTpebUTENbHBIE IPU TEKyLeM BHOODe aKpaHa.

BbI30BOM SPJIBIKOB BHI3Y pabouero okHa MOKHO MOJTYYHTh NH(POPMALKIO O paHee
CO3HAHHLIX NPOEKTAX, O BK/IIOYEHHBIX B MPOEKT rpadHIeCKUX pecypcax, O CoiepXKanun
BKJIIOYEHHBIX B CUCTEMY CIIPABOYHBIX 3JIEKTPOHHBIX KHMIL (InfoView). Dra uadopmanus



10 PTABA 1. 9JEMEHTbBI H OB'bERTBI ITPOIPAMMDbBI

pa3BopadyHBaeTCHd M cBopadyuBaeTcd oObraHbiMKM and Windows metomamu. QTHOLIeHMst
MEZKJLY MPOeKTaMi He 0bs3aTe 1LHO COBNAMAIOT ¢ OTHOWCHAMH HX AHpeKTopuit. Beibop
noboro azemenTa npoekra n Haxartue [Alt+Enter] oTkpbiBaer Tabauiy ero cBoficTs.
A BOlHOI WE/190K BBEIZLIBAST B OKHO COOTBETCTBYIOUINI 0OOBEKT.

Pacneuarka copepxmmoro aktusHoro okHa npoussoautcsa no [Ctrl+P]. Ha6pan-
Hble KHPHLTHYECKHM WPHGTOM hparMenTsl SyIyT BOCIPON3BEACHBI IPABHIILHO.

Cosaate HOBOTO KOHCOIBHOIO npoexrta Tpebyer BLINOJIHEOHHs CJIeIYIOIIHX onepa-
unit:

 Peanusosars nenouky File/New/Project Workspace/0K/Console Application.
e Beectn ums npoekra.
® 3anaTh pacmo/I0KeHHe NpOeKTa B OUCKOBOH TaMsTH.

Hocsie naxaria Create 6yzer cosmana nmaika ¢ uMeHeM OpoekTa. B sToit manke OyayT
pasyenlensl $aitabl IPoeKTa ¢ pacumpeHnaMy .mac # .mdp, GUKCHPYIOUHE CTPYKTYPY
npoeKTa. YKe CyWeCTBYOUMH MPoeKT OTKPLIBACTCA 110 HeNOvKe

File/Open Workspace/BuSop baitna .mdp/Open,

a 3aKpbIBacTcA KoMaHMamu File/Close Workspace.

Hdna navana paboTsl ¢ mporpammoil BuioaHuM File/New/Text File/0K. Habe-
peM JaJiee B HPABOM OKHe TeKCT IporpaMmbl. B npouecce nHabopa kmodesble C10Ba
®opTpana 1 nMena BCTPOeHNBIX (hyHKIMI 0TOBPAKAIOTCA CHHHM IIBETOM, a KOMMeEH-
Tapun — sendenbiM. Havansnrerit oreryn opeapiayniell cTpoku HacaemyeTcst, 4to ober-
4aeT Habop CTPYKTYPHPOBAHHLIX HPOrpaMM B cBobommom dopMaTe. Sanuuies HabpaH-
HLI TEKCT B JIMCKOBYIO MaMsTh B peKHMe Save As. ... 3areM j0BaBHM €ro B IPOEKT:
Insert/File Into Project/Bubop daitna ¢ mporpaumoit/Add. [las yaasenna daiaa
13 OTKPBITOIO NPOEKTa AOCTATOqIO BBIOpaTh »10T haiin B oklie File View m mamarn
[Del].

Opn womnuasyuu npoexma no Build/Compile mporpamma nepesomurcs ¢ FPS
Ha A3BIK MAIMHHOIO (06beKTHOro) ypopnsa. McnpaBum obHApyKeHHbIe KOMIHIATOPOM
OuIOKH, COOBLIeHNsT O KOTOPBIX NOABATC B HUKHEM OKHe (KaTasIor olnboK MOKHO npo-
cMaTpuBaTh 1o nemnoyke Infoview/Build Errors u maJtee B 3aBHCHMOCTH OT dhasbl
00paboTKH MporpaMMel).

Ilo Build/Build cosmaJiuM 6bnoanAeMbil] .exe-baily1, B KOTOPBII CBA3LIBAIOT-
ca 0ObEKTHBIE KOZBL [VIABHOI MPOrPAMMBI I BHI3BIBAEMBIX €10 BCIIOMOI'ATEIBHBIX mpolle-
AYD — KaK BCTPOEHHBIX (CHCTEMHBIX), TaK M COCTABJEHHBIX IporpaMMuctoM. lamnee no
Build/Execute 3anmycTuM ero Ha cyer. Pe3syabTarT BHIBOONTCH B CHENHANLHOS OKIO, KO-
TOPOE I OOJIETYeHH A CUNTBIBAHM PE3YJIBTATOB lesecoobpa3sio pasBepHyTh (KHONKA
B paBoM Bepxuem yry). Ilpu 3ToM cooTBercTBeHHO yKpynHuTes mpudt. Cpasy Ke orT-
METUM, 9TO KUPH/LAHYECKHE TEKCTh HA dKPaHe BOCIPOH3BOAATCA B HCKAXKEHHOM BHE,
HO B BBIXOIHBIE aitibl (M. r1aBy §) mUUIyTCs HPaBHJILHO.

dparMeHTBl COAEPKUMOTO OKHa PE3YIbTATOB MOKHO MEPEHOCHTh B ApyTIe dhatiabt
Jepes cucreMublit 6ydep (Clipboard). [Ins Boixona u3 pabouero oKkHa HAKMEM KJIaBHINY

[Esc].

KoMmnmaammio, cbopky M 3alyck TIporpaMMbl MOMKHO TaKkKe BBITOJHHTH ¢ [O-
MOUIbIO KHONOK TTaHeJ M WHCTPYMEHTOB WM KJABHIIHBIX KoMOWHammii [Ctrl+F8].
[Shift+F8], [Ctrl1+F5] cOOTBETCTBEHHO.
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1.4. TekcTOBBIU pemaKToOp

Berpoennblit TeKCTOBBII pegakTop Emacs cHCTeMbl FPS, noMnMo OBBIYHBIX OTiepa-
nuii ¢ daif1aMi 0 TEKCTOM, L4 ¢aitnos ¢ pacuunpenuamu .£90, .f, .for pacmosHaer
CHUHTAKCHUC S3bIKa M BLIAEJseT IIBeTOM KJl09eBhble CJI0Ba I HMEHA BCTPOEHHBIX dbyuKIRit.
MosKHO TaKKe 3a0aTh BbiZe/eHNHe IBETOM OTIEAbHBIX 30H (METOK, KOJOHKH MPOJOJIKe-
and, KoaoHok 73-80) mas paboTh B pHKCHPOBAHHOM dopmaTe.

1.4.1. Pa6orta c daitnamu

B menio File noab3oBaTesio NpelocTaBigeTca cTanIapTHBII Habop neftcTBuii 11O
cozgannio Hosoro daitya (New), OTKPHITIIO pafee CYIeCTBOBABIIETO (Open), samicu daii-
Jla Iof cTapbiM (Save) Wik HOBBIM (Save As) HMeHeM, 3aKPBITHA (Close) ¥ yma/eHHUsT
(Delete) paiina, ero pacnedarku (Print, a Takxe [Ctrl1+P]). Hexoropnie u3 aTHX geli-
cTBUll TpebyoT JONOJHHUTENBHOTO JHAJOTA (06bIYHO — YKa3aHWs JUPEKTOPHI I pac-
umpennil gaiiaon). Paiin MoKer OLITL OTKPBIT TAKKE LIETKOM MBIIIH 110 €10 HKOHKE B
noJie IMPOeKTa.

OnHOBPEMEHHO MOTYT ObITh OTKPBITH (€CTECTBEHHO, B DA3HEIY OKHaX) HECKOJIBKO
daiinos. [epeknioderne Mex1y OKHaAMU OCYMECTBAACTCH WEMTYKOM MBI IO HYAKHO-
My okHy. Bce onepanni MeHio File BBIMOJIHAIOTCA HAl CONEPAKUMBIM aKTHBHOIO OKHA.
3pe3godka B MaHE N HHCTPYMEHTOB YKasbiBaeT, YyTO ¢alli M3MEHSAICH ¢ MOMEHTa €ro
TOCJIeIHero coxpaHeHns.

B mmxneii yactu MeHio File mocTosnHo oTobpaxkaioTca HMeHa YeTbipeX Noc/ell-
Hux (aitioB, HaxoAMBIIMXCH B pabore.

1.4.2. "Topsiuue” KJyaBUILIHA

[Ipexme Bcero otmeruM kKomauapsl [Ctrl-+Z] ormenbt mocnemmell omepanui u
[Ctrl4+A] — Bbimonuenns ounboYHO OTMEHEHHOI.

PaBora ¢ ¢aiimamu obecrnieunBacTcs KOMOHHATNAME [CtrH—N] — nosblii dait,
[Ctrl+O0}] — orxpbirn umeemsit, [Ctri+S] — coxpamnte, [F12] — coxpanuTs Kak...
(zanpaumBaeTca HMd). KOMIHIATOP BhI3BIBACTCH MO [Ctrl+F8], penaxrop cBazeit —
mo [Shift+F8]. Ilporpamaa samyckaercd 1o [Ctrl+F5]. [Ctri+Break] npepuisaer /mobyio
obpaboTky. Pacneuarka cojaepKuMOTO akTUBHOI'O OKHa JleaeTcsd Ho [Ctrl+P].

IlepemMelnenne Kypcopa Ha CJIOBO BJIEBO/BIPABO J€/1aeTCA HaKaTHEM [Ctrl] B
coueTanun ¢ Kaapmireli ropusouransioro cmemennd. [Ctrl+Home/End] ememaer kyp-
cop B Havano/xowern daitna. Haxarne [F4] mepemeniaer Kypcop B CTPOKY CO CJI€lLy-
onrefi ommnbKoil, HalimenHol KOMIHJIATOPOM, [Shift+F4] — c npenbtaymeit. Haxarue
[Ctrl+G] oTKphiBaeT OKHO ynpapJielius nepexojaMu. YKasaHueM What MOTyT CIyAMTH
HOMEp CTpPOKH, 3akJjaika (Bookmark), ommbOkH M ApYrHe OTMETKHM B BBIXOIHOM OKHE
MDS, onpene.nenie o6heKTa IPOrPaMMBbl, CCBLTKA Ha ODBEKT.

MpaBrabHOCTD HABOpa CIOKHBIX BEIPAXKEHNH MOKHO KOHTPOJIMPOBATH IEPEXOA0M
K TapHoit ckoBke. J1J1s1 9TOro TOUKy BCTaBKM IOMEMIAIOT nepen ckoOKoit i HabHpaT KOM-
6umamuio [Ctrl+M]. Touka BcTapky IepeMelaeTca K mapHo cKoDKe, a IMpH OTCYTCTBUU
TaxoBol momaeTcsl 3ByKOBOI CHTHA.

HenMeHOBAHHBIE 3aKJaIKH CO3IAI0TCA B akmuenoll cmpoxe (ComepKailel TOIKy
perasku) Hamarnem [Ctrl+F2]. Ilocse aToro cTpoka HOACBEYUBAETCA HIIM OTMEYaeTCA ¢
kpas. Ilepexon k 6amkaillueil 3aK/IaKe HUKE 11O TEKCTY BHITOJHACTCA HAKATHEM [F2],
B o6paTHOM Hampabiernn — no [Shift+F2]. Bakianka B aKTUBHON CTPOKE YHUYITOXKACT-
ca maxarnem [Ctrl4F2]. HeumeHOBaHHBIE 3aKIAAKM HE COTPAHANMCA MEKIY CEAHCAMH
pPeEOAKTHPDOBAHUS.
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Hatenosannay 3aKaajka CO3NACTC B AKTHBHOH CTpOKe 4depes IHAJMOT B MEHIO
Edit/Bookmark. Ilepexon k konkpeTHol 3aKnamke BHIIONHsETCS BBIOOPOM ee UMEeHH B
crcke Edit/Bookmark/Name it mamarnem [Go To]. AHaornuno DpoH3BOLAT yuaeHHe
saxnaaxu. Hepexon x Omukaiilell 3akaajike BRIIOJHASTCH TAK kKe, KAK K HEHMEHOBAH-
HOIi.

Buuresienue TekcTa HaIHHACTCHA UIETYKOM JIEBOH KHOIKY MBIIIH H IIPOAOIKACT-
cA MpoTacKHBaHueM ee yKasaTesd. Beiesenne TeKcTOBOro MpAMOYTOJIBHONO BJ0Ka Ha-
aiaaercs 1o [Ctrl+Shift+F8]. Pacumpsres Bbinesentyto sony Mowno namxatuem [Shift] s
COvYeTAHHI ¢ ONHON M3 KIABMII yIpaB/IeHHd KYPCOPOM, & TAKKE HPOTACK MBas MbILIL ¢ Ha-
waroif [Alt]. Te e neftcTBHA IpH HaKAaTbIX [Ctrl-+Shift] 6ynyT pacupaTh BELIEJEHHYIO
sony Ha ctoso. [Ctrl4Shift+Home/End] pacumpsat sbinenenue o nadana/konua daii-
na coorserctBenno. Hamarue [Ctrl+Shift+M] npn xypcope, ycranosiienHoM Ha ¢KOBKy,
BLIJSIHT TeKeT JO napuoif el ckobkn. Yao6HBIM cpeicTBOM 3apaHee CIIaHHPOBAHHOTO
phieTes pparsenta spagerca mendox [LM] B ero nauane n [Shift+LM] — » xonme.

Ilpeobpasobanue BbiZe/EHHOIO TeKcTa B HIDKHMIT PELHCTD NPOH3BOANTCA IO
[Ctrl+U], a 5 Bepxnuit — no [Ctrl+Shift+U].

Onepauun ¢ 6y depom semonnaorcs Hal BolaeaesasM Texctom: [Ctrl+X] Bei-
pesaer reker B Oydep (Clipboard), [Ctrl4+C] — xonmpyer, [Ctrl+V] Berabaser Texer
13 6ydepa.

Yiajnenune phienenioro rexcra seiionuaerca nazxaruem [Del]. [Ctrl+Back] yza-
JIAeT CIOBO cieBa oT Kypcopa, [Ctrl+Del] — cnpana. Hawmatme [Ctrl+Y] ymansaer Texy-
MY CTPOKY.

Talbynanms sanactca saxartmen [Tabl, nocrnenymolme CTPOKH aBTOMATHICCKH
nacaeNy1oT 3agantbil oteryn. OTMena oreryna genacrca no [Shift+Tab]. Orerynsr mna
BAOKEHHLIX KOHCTPYKIHH MOKHO perysJHpOBaTh 3aJaHMeM Hiara Tabynsaliil B MEHIO
Tools/Options/Tabs. Ha "nocmsoabno” samatubie OTCTYINBI 3Ta YCTAHOBKa& HE BJIH-
der. Hpoxomaenue [Backspace] wepes cumpon tabyaanun ormensier tabyasumo. Lis
BCTABKH CHMBOJIA TaOYJUALIMM Heped epynnoft ¢cmpox HYXKHO BBIIEJAMTL 3TH CTPOKH 1
naxath [Tab]. O6parubie nelictsus puinosanmoresa no [Shift+Tab],

ITonck Bxomaennit BbLIeTeNHOrO TeKcTa HasmHaeTcs 1o [Alt+F3]; mo [Ctrl+F3]
HAXOMNTCA caemyiowee pxoxgenne, mo [Shift+F3] — npenwinymee. Nonesnsr pemaMb
HAXOXNKIeHNs HapHbIX KoHcrpykmmift: [Ctrl4+M]} — xpyrioti ckobxu, [Ctrl+Shift+.] —
if-orpanmianrens. lpn »ToMm Kypcop [OJ/IKEH CTOATH Ha OMHOM H3 3JIEMEHTOB Mapbl.
B pexnve Browse (cm. pasn. 11.8) mo [Alt+F1] moxkno naiitn ompenesenue {onucamnme
arpubdyTon) umenn, a no [Alt+Shift+F1] — sxoxaenus umenn B mporpammy.

C nomoursio koMannsl Edit/Find MOKHO OpPraHH30BaTh [OHCK B AKTHBHOM OKHe
CHCNYIONHMY THIIOB CTPOK (B chblcye "6y KBEHHO-IIH(pPOBBIX NOC/IeqoBaTe bHOCTEH” ):

Match Whole Word — crpoku andabnTHO-NHQPOBLIX CHMBOJIOB, OTPAHHUEHHBIX JTIOOBI-
MIH CHMBOJIAMM, KPOMe a(haBHTHO- MM POBBIX H NOT9ePKUBAHUL;

Match Case -~ TO XKe c y4eToM perucTpoB OYKB;

Regular Expression — 1o 3anaBaeMoMy wabJioHy (IIpaBu/ia OMMCAHHA WabJOHA OO
BOJIBHO CJIOKHbI, H Mbi UX He NPHUBOIMM),

Set Bookmarks on All - ycTaHOBKa 3aKJamoOK IpK Kaxk o BCTpeUe ¢ HCKOMOIt cTpo-
KOi.

[Towck opraBusyercs oT TOYKH BCTABKH IO koManzaM Find Next wmawm Mark All. Hdasa
MOMCKa (BCTaBK#) CJGAYIOEro BXOKAEHUA CTPOKH BHI3 MO TEKCTY Hclosbsyercs [F3],
B 06PATHOM HampaBJCHHH — [Shift+F3]. Hucnamatonuii cuucox xpanut 16 BXoxXKIeHMi,
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HajlmennpIx nocaesuuMu. IIMeeTes BO3MOKHOCTD BLITOJTHITE IIONCK B [PYIIIE BhIACICH-
ablx Qailaos ¢ oOLUUM paclypeHueM.

AnajnornytbiM obpasoM, BhizBap dYHKLHIO Replace, MOKHO 3aMEINThH Haliren-
HYIO CTPOKY JAPYyroil —- ¢ TeM Ke nabopom sapHaHToB. Komanaa Replace All BbiloJI-
Hsler 3aMelbl BO BceM daitne.

1.4.3. ”3akasznag”’ pacnedarka

CucTema Mo3BoJsteT paclieuararh Bech hbailyl, BbIIE/IEHHBIH TCKCT. COASPKMIMOE
AKTHBHOTO OKHa. Takad ~3akasHas’ paciiedaTKa opraHusyerca gepes MeHIO File/Print,
a Takke HaxarHem [Ctrl+P]. Haeerca BOZMOKHOCTE HACTPORKH MeaTii gepes JHaJlor
B Page Setup — MOXKHO MEHATH IIOJIfA, BLIPABHUBAHHME TEKCTa, 3alaBaTh BepXHUI n
HUKHHUIT KOJOHTHTYJ/IBL 0 HYMEpPaIlMio CTpaiiil.

1.4.4. YrnpasJjeHue OKHaMu IIpocMoTpa

[Py peIAKTHPOBAHMI MBI MOKEM YIIPaBIATH OKHAMN ¢ halianin, TepexTouarLed
MEKIY HHMH H pacmennath (Split) usobpaxenme. Ilocaenusaa xoMania HyxKna 114
OJIHOBPEMEHHOTO BEIBOMA Ha Aiciuleil AByX gacTelt daliia. 3necnh HEOHXOMMMO

1) AKTHBHPOBATH OKHO ¢ HYAHBIM hallnoM.

2) Beibpars Komanay Window/Split.

3) TloABUBILYIOCH PA3AENMTENBHYIO JMNUIO NEPETALIHTD B 11yKHOE MECTO daiina.
4) enxuyrh Jdepoll KHONKOW MBLUILH.

PaspepThiBanue akTHBHOIO OKHa BBIIOIHAETCA KoMangamu View /Full Screen. a4
orobpakenns TaHeJH ¢ HHCTPYMEHTAMH K B 3TOM PEXKHME HYXKHO BOCHOJIB30BATHCA KO-
mangamu Tools/Options.

1.5. ?Xopommuii cTHJIL” DPOrpaMMHUPOBaHULA

Xopoliias nporpaMMa J0KHa YIOBICTBOPATH TPEOOBARMSM IPABHIBHOCTIL. 2¢p-
dexTuprocTH, TMTabebHOCTH, YHOBCTBA MOAMGDUKALUN, KIBYHECTH {ycroituupocT),
HOKyMeHTUpOBaHHOCTH. CTETeHD BaKHOCTH STHX KA1eCTB 3aBHCHT OT KONKPETHOH 3a1a-
qM 1 yCJI0BHIE PKCITyaTauy IporpaMMel. Hanpblcuniii IpuopuTeT HMECT HPaBHALHOCTD.

O61ee npasmio paspaboTkn — CHaua1a 06dymamsb 3ana1y. TlockonbKy 0OayMBbI-
Bamme WAeT B IPUBLIUHBIX PA3pabOTIHKY TEPMUHAX TIPeAMETHOM 05 TaCTI #f MATeMATUKL.
OHO OOBIYHO TOPOKAAET HPOCTOE, CKATOEe W IPABUJIPHOE OMMCAIE UPOOIEMBI i MeTOAA
peurenns. [laTee BBIIOJIHAETCA MOMIArOBasd NETAJU3alNA ¢ MOCTENCHIBIM OpuOJIHKEHH-
eM QopMbl ONUCAHNA K A3BIKY porpaMMupoBaHni. JdeTanusanus Kacaerca fe TOAbKO
IPOrpaMM, HO 1 CTPYKTYP AaHHbIX. Kauapil mar geTaqusaluu 17 rapanTiu ero fmpa-
BIJIBHOCTH JOIKEH OBITh JOCTATOYHO IPOCTHIM.

Xopoutuii ¢THL TPOrPaMMUPOBANUA yMEHbIIACT KOJINYECTBO omnbox paszpaboT-
YiKa, jle/aeT JOTHKY porpaMMbl Gosee IpospatHoil 1 obJierdaet ee NOHAMAHIE TO/L30-
paTeamit. ZKemaTeapHO KaK MOXKHO paHbllie U B KOMIJIEKCE OCBOHTE COOTBETCTBY IOLLIE
PEKOMEHAME 1 Ha UX OCHOBE CHOPMUPOBATH COOCTBEHHbIH CTAIIL. [oaTOoMy B IpHBOIH-
MOM HUXKE NlepedHe COBETOB IPOrPaMMICTy HEKOTOPbBIE [Ty HKTHL BBIHY K ICHHO " 3a0eraioT
Briepen”’ .
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1. Obsi3aTeIbHO KOMMEHTHPYHTE: Has3HadeHHe Kaxmoff fiporpaMMHOi eIHHHIBL;
HAEI0, 3AJ0KEHNVI0 B ee NOCTpoeHie (BO3MOKHA CChLIKA HAa OMYOJHKOBAHHOE ONMCa-
Hile aaropuTMa); obIacTh NPHMEHe A H/ITH OrPaHIueHHs Ha HCIOMB30BalHe; 0cobble
vKasaHus Mo MCHOJb30BAHUIO: HOTPHBHAJILHYIO JIOFMKY; B3auMOJielfcTBHe ¢ onepaunilon-
Hoil cucremolt. JIMHHEIE KOMMeHTapHH pasMelnaiiTe nepe;l mogacnaeéMbIM TEKCTOM. KO-
POEKHe BKJIOUa{iTe MenocpelcTBEHHO B TeKeT. CMbica hoOpMATBHBIX TApaMeTPon TpoLe-
AYP. NePEMEHHBIX 1 KOHCTAnT KOMMEHTHPYIiTe IpH X 0O6basnenny. Boobule konnyecTo
KOAMMEHTAPHER B IPOTPaMMe JOJKHO OblTh BoMblIe, YeM 5TO KameTcsd HeODXOIMMbIM ee
aBTopy (xorst 6B MOTOMY, UTO ¢ 3TOfl nporpamMmoil npuaercd HMeTb JeJIO0 H IPYTHM
MpoTPasMMHCTaM).

2. 15t npoUenyp H ICpeMeNHBIX HpUMeHANRTe MHEMOHHYECKHe 0D03HAYeH L, TTe-
peancnsiiTe HX B nporpaMmuoll enuHuLEe B a1QaBHTHOM HJII HHOM JOTIYeCKH 0bOCHO-
panHOM nopaake. CoxpaH#iiTe »Ty JOrHKY B Opelernax Bceil mporpaMMHOi paspaboTKu.

3. Bapepurenubie yacTH TeKcTa pasgendilTe npobesbHRIMI CTPOKAMI H KOMMENTa-
puaMu. BioxenuocTh CTPYKTYD HPOTpaMMbl MOKa3bIBalTe COOTBETCTBYIOMHUMH OTCTY-
namy. [MoapsyiiTecs mpofesamMu I VIYYUIEHHA THTAEMOCTH IPOMO3IKNX BhipakKeHHil.

4. 'pynnupyiite BMecte otuepaTopsl gpopMaTa.

5. Uzberatite ynorpeblieHHa ONMepaTopoB Hepexoda go to ¥ ycTapeBuinX KOH-
cTpyKUMit A3bika. (raBbTe METKH TOJBKO y TeX OIepaTOPOB, HA KOTOPbIe PEaJIbHO IIO-
rpeboBanuck cenlakH. CaMi MeTKH 114 ORICTPOTro HaXOXKJAECHHA WX B TEKCTE JOJKHbI
OLITh BLIHECEHDBI B KpaliHee jeBoe MoJe H YIOPALOUEHbl 110 BO3PACTAHMIO.

1.6. Jlexcemnbl

OCHOBHbIG 3HAYKMMBIE TTOCTEJ0BATETILIHOCTH 6yKB(?HHO*LLII(prBb[X HJII CIeIuaJIh~
HLIX CUMBOJIOB --—- MCTKH, KJIIO4WeBble CJ10Ba, HMeHa, KOHCTAHThI H ])EI'S,J],(:‘HHT@JH"I

/o C)Yy N, = = 0 %
Ha3bIBaIQTCA ACKCEMAAMU. I’[Alﬂ, KOHCTaHTa WJIH MCTKAa JOJAHBI OTe4ThCA OT COC&‘II,HEI‘fJI
KOHCprI\'I],lfHI nepevYncyaeHbplX K.JIacCcoB XoTda 6I>I OOHIM II[)O6G.TIOM. “ [3060.3”)[ caMHM 11O
(3»66(? IHAYHIMDBI TOJIBKO B TEKCTOBLIX KOHCTAHTaAX U 44 yﬂ}"llﬂﬁﬂﬂﬂ YPTAEeMOCTH TEeKCTa
MOFyT paCCTaBJIﬂTbCH HpOHBBOJIbHO,

IIOHHTHG mun 0(1H7t’bt;l? oXBaTblBaeT MHOXKECTBO OONYCTHMBIX ”3}[8."18[11=If’i, cpercrtna
ux obosHauenns M Habop paspeuleHHbIX Haj HuMH geiicruit. Ulects Tunos asnaorca
BC’J‘])OGHHI)IMH (,H,OCTyHHbI HpOI‘pH‘M;\[HC’,I‘y 663 I\'&I\'I-lX-'HI{[(/)O JAOIMOJMHHTEeJBHLIX Mep):

Hesbli — integer
BellleCTBEeHABIN — real
BeuleCTBeHHBIH ¢ nBofinoit Tounoctsio  ~— double precision
KOMIIJIEKCHBIH — complex
TEKCTOBBIH — character
JIOrm4ecK Ui — logical

KoMmbuuupyst taHHble BCTPOEHHBIX THIIOB, MOKHO MOy YU Th npou3eodivie THIB — 3AMH-
CH, cnicKH, 06beKTLI HETEpBaJbHON apudMernku 1 T.1. IIpuMeps OYKBANBHBIX ITEJTBIX
KOHCTaHT:
1 0 666 -44811 +36

Tunml OaHHBIX MOTYT MMETh JONOMHWTETbHBIE PA3SHOBHIHOCTH. MOKHO HCIOIb30BATDH
NOJOKHTENBLHBIE TleJble YMCa, 3alUcalilble B JIBOMIHONH, BocbMepnuHoil U wecTHagIa-
TUPHIHOH cHcTeMe.

Bewecmeennpie HyKBATbHBIE KOHCTAHTH (JIATEPAJBI) COCTOAT W3 LeJof YacTH
YHCJIA CO 3HAKOM HJIH 6e3 3Haka, JeCATUIHOR TOYKH, ApobHON JacTH M cTeneHHoll “a-
cti. Bee »Tu ssaeMeRTH HeoOdA3aTesIbHBI, HO BeJHYHHA YHCIa JO/KHaA onpene/1aTbCs
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onHOo3Ham0. Jo/IKeH TPUCY TCTBOBATh TakKe XOTs Obl OJUIH W3 NPU3HAKOB " BelllecTBEH-

HocTH” (TOYKA B MAaHTHCCE MO0 pasfle/iuTeslh CTENeHHOMH qacTH ). NOCKOJIbKY LeTble #

BelllecTBeHHbIE YHC/Ia MPHHIMIHAIBHO M0-DA3HOMY NPEJCTAB/IAIOTCA B DBM. I[Ipumepnt:
i. .01 le-6 6.62e3

B samicu KOHCTAHTH ABOIHON TOYHOCTH pasiequTe/b e 3aMeHdAercd Ha d, HanpHMep

pi=3. 141592653589793D+00.

CrangapTHble THIBL YHCJAOBBIX JaHIBIX B FPS ofecnedMBaloT NpeacTaBIeHHE
Ieqbix B amanasose =+2,147 x 10° , BeleCTBEHHBIX ¢ OAMHAPHOI TOYHOCTBIO MO MO-
oyao 1,18 x 1073%..3.4 x 10, BeniecTBeHHBIX C JABOMHON TOMHOCTBIO IO MOIY.JIO
2,22 % 107398 1,8 x 10398,

O6o3HaTEHEEM KOMILIEKCHOH KOHCTAHTHI CJIyK T Mapa OyKBaJbHBIX KOHCTAHT fe-
JIOTO HJIH BellecTBEHHOro THIA, pasiesdenian 3anAToll  sax/iouentad B CKODKH.

Tercmosvie JUTEPAJLL COCTOAT H3 CTPOKH NPOUIGOALHBIT CHMBOJIOB, 3AKJIIOMCH-
HAIX B KaBbIUKH nmbo amoctpodsi (mpimep: ’Pora u komuTa’). KaBblika WM aro-
cTpod, ABAAIOLMECT HACMbI0 CTPOKH, AOCIAHEI 6bITh yiaBoenbl: 0’ 'Henry’. 3aMeTHM,
GTO JIHHA NOCIeIHell CTPOKM CIHTaeTCs PAaBHOIl ceMn.

Josuneckur xometadT B FPS umeerca ape: .true. u .false. ("ucruna” 1 " noxp”
COOTBETCTBEHHO).

Haena (npeATHGUKATOPD) HCNOAb3YIOTCH 17 obosHadenusd 0O'bEKTOB Nporpam-
MBbI: TIPOCTBIX TIEDEMEHHBIX, MACCHBOB, HPOIEAY P, BCTPOSHHBIX dbynkuit. ORI MOTYT CO-
cToATh U3 6yKB, 3HaKa Aossapa, uudp i 3HaKa MOMYCPKHBAHUA, MPUHEM IEpBLIM CHM-
BOJIOM [OJTKUA ObITH ByKBa Man 3Hak $. [lJMHa MMEHH OrpaHMYMBaeTCH 31 cumBosIoM.
3aMeTHM, YTO 3aluch ~ab’ o3Hadaer He yMHOXEHHE a Ha b, Ho [IByXCHUMBOJIBHOE HMI.
I pemoYTHTEbHO BHIOHPATD MHEMOHIYECKHE HMEHA IIEPEMEHIIBIX (xax »To OBLIO CAEAA-
HO BBILIE A4 7 ) H IO BO3MOMKHOCTH COXPaHATH HAMMEHOBAaHNA 0B BHEeKTOB, BHIOpaHHbBIE
MPH MaTeMaTHJIECKOoll HocTalloBKe 3aJadH.

Bapeseppnposanibix cjiob 5 FPS Her; ogpaxo, HCMOIB3YHA KMOMEBLIE C.10BA (ux
MbI 6yIeM BBOJMTb IOCTETICHHO) MK MMEHA BCTPOSHHbIX dbyHxnuil He MO HA3HAYEHHIO,
IPOTPAMMHUCT TPHHUMAET Ha cebs BCIO OTBETCTBEHHOCTD 32 BOSMOKHBIE MOCAE/ICTBAA.

('TpouHBIe H 3arJaBHbIC OYKBBI PA3INYAIOTCA TOJBKO B TEKCTOBBLIX KOHCTAHTaX
1 KomMenTapuax. ViMena MoryT GbiTh riobaibHBIMU H JTOKAJIBHBIMIL. K rnobansHBIM
AMEHAM OTHOCATCS MMEHA TMIABHOM MpOrpaMMbl, BLI3bIBAEMBIX BHEUIHUX TPOUCLYD, HC-
MOJIb3YEMBLX MOy eil, BI0KOB JAHHBIX 1 06X 6m0K0B. Ha HHX MOKHO CCBIIATLCH H3
moboil ToukH mporpaMmbl. JIOKasgbHbie HMEHA MMEIOT CMBICH TOTBKO B cBoell obaacTn
BHOMMOCTH (CM. pa3i. 5.5) M MOLYT HMETh COBEPUIEHHO MHOE 3HayeHue 3a HpelcdaMi

3TOi obJ1acTH.

1.7. Ooucanusd

Q6 beKTHl pa3HLIX THIOB ([IPeXKIe BCETO LeJsible U BellleCTBEHHbIE ) TPHHIHIIHAJIBHO
[I0-PA3HOMY TIPEICTAB/IAIOTCA Ha MAlIMHHOM YPOBHE, I ONHOTHUIIHBIE neficTRUA Hal, HHMH
(HampuMep, cJ/IOXKeHHe) MPOrPaMMHPYIOTCA € NOMOMBIO PASJIMTHBIX xomaHn. [las BbI-
HoJIHEeHN s KOMIIJIATNEA HeoGXOIHMO 3a/1aTh CBOMCTBA ONePalIoB, T.€. yKa3aTh UX THILI.
DU yKa3aHUA JAOTCA B ONEPAMOPAT ONUCAHUA, KOTOPBIC ONPENCIAIOT TOABKO MpoHece
KOMIMJIANMY ¥ OTOMY HE CUUTAlOTCS BBHIMOJHAEMBIMU ONEpaTOpaMu. Omucanng MOLYT
IPYNIKPOBATHCA Pa3JIMIHBIMU crocobaMu: o cpolicTBam (U1 KAaXKJOTO CBOMCTBA Ile-
peuncAeTca CIIUCOK WMEIOLUX ero 06HeKTOB) U TIO 0ObeKTaM ([ KaKI0T0 06BEKTA
samaercs Habop cpoiicTs). 1A cTpyKTYpUPOBAHHBIX 06BEKTOB {MacCHBOB) PEKOMEHJIY-
eTcs BTOpOH nouaxon. HacTo MCIONb3YIOTCA KOMOMHMPOBAHHbIE BAPHAHTHL.

Orneparop ONUCAHNA B JIIOOOM CJy4ae HATUHAETCA C yKasand cBOiCTBA UK CIIHC-
ka cpoitcts. [lasee (1lpu HecKoJIbKHX arpubyrax — 06s13aTeJILHO TIOCJI€ COBOEHHOTO
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ABOCTOUNA) MEPEUHHCHAAIOTCs nMena obnafaonnx >Tumn arpudbyTtami obbextos. QOamnn
00heKT MOXKET YOMHHATBCA B HECKOJNBKHX OMMCAHNAX, HO €My HE MOTYT NPHCBAUBATh-
CsT ITOBTOPSOUHECH HAW HPOTHBOpedallile APYr APYry cpoifctBa. IIpumepsl omucaHmst
NepeMeHHBLIX BCTPOSHHBIX TUIOB:

integer ik

real X,y

double precision :: z

complex 11 voltage
character(len=20) :: heading
logical i1 test
dimension 10 x(30),y(0:4,5)

Hepemennag heading uMeer NONOTHHTENBHBIN aTpHOYTOM ONHCATE/S IJHHY CTPOKH.
DTOT ONUCATENb MOXKET OBITE 3a4aH 1 1o npasuiaam ®77 B Buge character#20. Onepa-
TOp dimension NONCJIMNTEALHO K paHee HasHAUYEHHBIM THIIAM 3HAYeHH] X I ¥ yKa3bIBaeT
CTPYKTYPY YIOMAHYTHIX OOBEKTOB: 9TO MACCUEHL € ONPEALTIACMON IpaHNYHBIME HapaMu
HyMepalnel] KOMIOHEHT (X — BEKTOD, ¥ — MATpHIIA).

I'PS we npuaamsexnT K A3bKaM co cTporoft Tumusanueil. Feam THIT HeKoToporo
obbeKTa He 3allaH, OH ONpEeNeNseTcs M0 YMOJHaHMI0: O6beKThl ¢ HMeHaMH, HadMHalo-
ngmued wa i,3,k,1,m,n, oTHOCHTCS K CTAaHNAPTHOMY IeJIOMY THIY, OCTaJbHBIE — K
pewectBennony. [Ipasuia yMondann:, MpuMeHseMble B JaHHOI IporpaMMHOIl eInHHIIE,
MOZK IO HBMEHITE H/U/AH JOTIOJHNTL oNlepaTopoM implicit Buma

implicit real (k,n,x), complex (p-t)

[Ipemonaraeres, 4To nociemnss crnelndukaung H36aBHT TPOTPAMMACTa OT IJIHHOTO
HEePEUHs BBOJMMBIX UM KOMILIEKCHBIX IEDEMEHHBIX.

Ciyqalffias onrcKa B HMEHU MOPOKIACT MOAMEHAIOULYIO HYXKHbBI 06beKT HOBYIO
IMepeMeHHyo, YTO NPHBOAUT K TPYJIHO AHAMHOCTHPYEMBIM OUMOKAM MEPHOIA BBIIOJI-
Henms nporpamMMel. 11o/1esHy1o BO3MOKHOCTD YAKECTOUEHHA KOHTPOJsA B HPoLEcce KOM-
MILIANNE Yepes HOJHYI0 OTMeHy YMOJYaHul IpemocTaBasgeT oneparop implicit none.
[Ipr ero ucnonvsopannu m0basg CChIKA Ha HEONUCAHHYIO MEPEMEHHYIO GYIeT BOCHpH-
HEMATBCA KaK CHHTAKCHYecKast OubKa.

OBbI1110 TPYIHO COCTABUTL HCUYEPNBIBAIOLIIH CITHCOK 08HeKTOB HPOrPaMMBl JI0 TO-
[o, KaK 3allUcafbl ee Oneparopbl. IIpakTivecky HadHHAIOT ¢ MUHUMYMAa obo3HadeHuil u,
NpOrpaMMUpPys OHePaTOPhL, JOMOJHSIOT 3TOT CIHCOK MO Mepe HeobxomumocTH. Ilokon-
qiB ¢ OTepaTopaMM, OKOHYATEAbHO oOPMIIAIOT ONUCaHUaA — ODBeIMHAIOT MO THIAM,
YTOPHAOYMBAIOT HMEHA 10 aadaBHTy, KOMMEHTHPYIOT OMUCAHHA OTAEJbHBIX 0ObeKTOB
AW HX TPYTIL, 3aJaI0T HavdaJbHbIe 3HAYEHHH.

Hacro ynorpebisieMbie KOHCTaHTHE 1J1s1 3AlMTHL OT CJ1ydalHbIX H3MeHeHHH Hy KHO
3aaBaTh ONEPATOPaMil parameter BHIA

real, parameter :: c=299792.458 !! cKopoCcTh cBeTa B KM/C
M 3aTeM CChLIAaThCA Ha HUX no uMenam. Jliobasg nombiTKka U3MEHHTH 3HAYEHWE HMEHO-
BaHHOH KOHCTaHTHI Oyner BJIOKHpOBaHa. DTOT NMpHEM aBTOMATUYECKM PAcHpOCTpaHAeT
OJHOKPATHYIO KOPPEKUUIO 3HaYEHUd Ha BCIO NPOTPAMMHYIO eiMHUIy (HE HyXHO OTHIC-
KMBATh M NPaBHTh Kakjoe BXOkKJenue OykBasbHOM KomcTaHThI). B omHom oneparope
MOKHO yKa3aTh Uepes 3allfATYI0 HECKOJIbKO KOHCTAHT, IPUYEM IIOCISAY IOUINE MOTYT BhI-
paKaThcA Yepes Hpelbloyliue. HYepes napaMeTphbl MOXKHO TaKkKe 331aBaTh FPadNIbl Mac-
CHBOB, U3MEHsAEMble OT OJHOTO BBRINOJIHEHHA NMPOTPaMMbL K APYroMy (»TO HE OTHOCHTCH
K 'panumaM, BbBIMUCJIIAEMBIM B IIpOIEcce C‘{eTa).
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Jmnana3oH cTaHIapTHBIX IedbIX 3aBUCHT OT AJIMHBI MAIIHHHOI'O CJI0BA H HA& YPOB-
ne A3blka He oroBapusaercd. CTapgapTHOE HpelCcTaB/IeHIe BeleCTBeHHbIX epeMeHHbIX
coorBeTcTByeT hopmary MaunaHoro caosa (Ha IBM PC s1o 6-7 mecarnunpix undp). Ilo-
BBIlIEHHAA TOYHOCTD (double precision, real*8) gocTuraercs mpy pabote ¢ ABOMHBIMKA
caoamu (16 mudp). [IpomexyTodnsle 3HaYeHIA PA3PALHOCTH IPH CYETE SMYAUPYIOTCH
NBOMHOH, B HX HCHOJIb30BaHHE C y4eTOM BO3MOXHOCTH BBIBOLA Ha Ie4aThb TpebyeMoro
KoJauvecTBa udp becrnonesHo.

KoMiniekcHBIE KOHCTAHTHBI 3alMChIBAIOTCA NTAapoil ancel1, 3aK/II0UeHHBIX B KpYTJIble
ckobKu. BeulecTBeHHas U MHIMas 9acTH KOMILIEKCHON mepeMeHHOH, oObABICHHON Kak
complex, monyuatoT arpubyr real. IIpu ykaszanuu double complex oHH 6yayT npen-
cTapJIeHE! ¢ ABOWHON TOYHOCTHIO.

1.8. BripaxkeHus

Brlpamenne -— 3To dopMysa Ajs MONyYeHNs 3HadeHNn. Boipaxenusa obpasyioT-
¢l W3 OIepaHAOB M 3HAKOB onepaiuil, obbelnHAeMbIX O HpaBu/iaM cunraxcuca FPS. B
Ka4decTBe ONepaHIoB BEIPAKEHUA HCIOAb3YIOTCS OYKBa/ibHble H HMEHOBAHHbBIE KOHCTaH-~
THI, epeMeHHble, yKaszaresan yuknuil. OHM MOTYyT OBITH CKaJIApPAMH WA MacCHBaAMMU.
Daeaenm MaccUBa BBLI3BIBACTCA 110 UMEHHM MacCHBA, 3a KOTOPBIM B KPYIVIBIX CKOOKax
nepedncsidoTes HEAeKeh: a(3,1). Hujekcbl TO/KHBL OBITH IEJIBIME U HaXOIUTHCA B
npegesax, 3aJaiHbIX OMHCAHUEM MAacCHBa.

1.8.1. ApudmMeTuueckue BbIpaKeHU:d

Hais apupsemuneckur oneparuil yCTaHOBIEH CAeLYIOIHN MOPSALOK CTapIINHCTBA
onepaluii:

*k -— BO3BENEHUE B CTEIEHb,
*, / — YMHOMXKeHHUe U JeJeHHe,
+, —  — cJIoxKeHHe ¥ BbIYHTAHIE.

Ortepallny OIHOTO paHra CTAPLIMHCTBA BHIIOJHAIOTCS CJIEBA HAIPABO (BO3BeleHne B CTe-
fenb — chnpasa HaJieBo). puBenem npumepsl 3anucu apugpMeTHIeCKNX BhIpaKeHui:

b
— (a+b)/(cxd) mme (a+b)/(cxd)
¢
p+gsin’a  ptq*sin(alpha)**2
e— fPrgry  et(i,k)x*2%g(k, )

7/7

Heckoabko yKasaHWil HAYHHAIOIUM HPOTPAMMUICTAM!
1) Henp3s mpomnyckaTh 3HAK yMHOXKEHHA MM 0603HAYATh ero TOYKOl.
2) Henenue Heqb3a u306paKarTh 4pobblo ¢ FOPM3OHTATLHOMR YEPTON MK ABOETOUHEM.
3) 3anpenaerciA NIPHMEHATH KBaApaTHbIE N GUTYPHBIE CKOGKH.

4) HpI/I nepeHoce NJAWHHOIO BBIPpAXEHHsA Ha CJAEAYIOUYIO CTPOKY HeJb34d IMOBTOPATDH
3HaK oniepaluu.
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B cayuyae paHHBIX IENOro THIA PE3YJIbTAT NEJIEHUA YCEKAeMCA B CTOPOHY HYyJid
{npobraz yacTb oTbpackiBaercs). I1or 2¢pdeKT ciaelyeT UMeTh B BUAY U IPH BO3BEIEHNH
B 1IeJIyI0 OTPHUATEBHYIO CTelEeHb, 3aK/TIOUNTE/IbHBIM AroM KOTOPOT'o ABASeTCA BbIMH-
crenne obpaTHoil BesruanHb. [Jonyckaerca cMellieHre onepaniob pasHEIX THIIOB. B atoMm
caydae NPOH3BOANTCA aBTOMATHYECKOe IPUBENEHHE THIIOB K H0oJiee MOLHOMY IO LIKaJle
7 penplit — JeRCTBUTENBHBIN — KOMILIEKCHBIE | a PN pasHoli paspanHocTy — K Hoablueil
paspannocT. Takum ofpasoM, 4/1A NPOGHIAKTHKH yHOMSIHYTOIO BHIIE YCEUEeHHS IPH
JleJIeHNH JIOCTATOYHO CHIe/TaTh OIHH U3 ONEPAHIOB (opMaLbHO BelleCTBeHHBIM.

Bospenenne B Lie/1y1o CTENl€Hb BHIMOMHAETCSA KAK CEPHA HOCACI0BATETbHBIX YMHO-
KeHull, a B JefiIcTBHTENIbHYIO — 4epes3 Jorapu@MHUpPOBaHHE OCHOBAHUS, YMHOKEHHE Ha,
NOKa3aTesb CTEHeHH M BbIYHCJEHME [OKasaTesbHOl (yHkmun. ATpubyT nokasatess
onpefnefgercsa o ¢hopMabHBIM Ipu3HakaM. [loatoMmy Bospenenne B cremenn 2 1 2.0, a
TakiKe B CTeHeHH K 1 X NIpH ObLIeM YHCJIOBOM 3HAYEHHH HA3BAaHHBIX I€PEMEHHEIX, 6yaeT
CYWIECTBEHHO Pa3/IMYHBIM IO TpyHoeMKocTH. /s BHIYMC/IEHNA 3HAYeHNsA KBAAPaTHOTO
KOpH#A DEKOMeHAyeTcA HCIOJb30BATh He ONEPAlio BO3BeAeHUs B cTelenb 0.5, a cTaH-
napTHyto GyHKnuo sqrt. Keraru, npu Bo3BegenME B cTeneHb 1/2 pe3y ibTaToM BCETHA
Byner ennunia (HysleBas CTENEHb OCHOBAHHUA ).

OrpatndesHoCTb Pa3pAAHOCTH U AHAIA30HA YUCeJ, TPEJICTABIMBIX B JTI060#t DBM,
JIeNAI0T NOPANOK BBINOJIHeHNA AeficTBuil oqHoro panra He BrosaHe bespasanyanM. Ipn
CJIOKEHHMH YHMCEeJI C CYHIECTBEHHO PA3JIMIHBIMU TOPSAKAMH HYXKHO YYHTHIBATh BO3MOMK-
HYIO TIOTEPIO 3HAYMMOCTH MEHBIUIETO MO MOJYJII0 B MPOLECCE BHIPABHUBAHHA IOPAIKOB.
[losToMy clloKeHHe dHCesn OIHOTO 3HaKa BO M30ekXaHHWe MOTEPU TOYHOCTH CJelyeT Ha-
9HHATH C MEHBIINX 10 MOAYJIIO cJaraeMbix. B mpolecce HakoIlJIeHHA IPON3BedcHUA TIPH
HeyZaqHOM BbIGOpe ITap COMHOXKHTENEH MO HO MOMYYUTh [epenoHeH e pa3paiHoi cer-
KU MJIH 7 MaWnHHGN Hyss” . HyxHO cTpeMuThes K TOMY, YTOOBI Kak o€ 04epeIHoe Ipo-
u3BeleHne ObLI0 IO MOLYIIO BO3MOXKHO OJIKE K eJHHIIE.

FPS no noHATHBIM IpUYHHAM CYHTAeT HEKOPPEKTHBLIMH AeJeHue Ha HyJIb, BO3-
BeJeHHe HyJA B HYJEBYIO WIH OTPUHNATENbHYIO CTENEHb, BO3BEIEHUC OTPHIATETBHOIO
YHCaa B BEIECTBEHHYIO CTENeHb.

1.8.2. BcTpoeHHble PYyHKIMU

EctectBennbiM TpeGoBaHMEM K A3BIKY, OPHEHTHPOBAHHOMY Ha HAy4HbIE HPHJIOKE-
HUA, ABJAETCA HOCTATOYHO OOraThIil HAOOP 6CMPOEHHBIT, T.€. ABIAIOWMXCS YaCTHIO ABbI-
Ka, bynkunit u npouenyp. [lepeuncianm PyHKIMN, HeOBXONUMbBIE B HPOCTHIX YUCJIECHHBIX
pacderax. [Ipeikne Bcero 3To GyHKUUN ¢ BO3MOKHEIM IIpeobpa3oBaHIEM THIIOB:

nint(a) — 6awkaituree nesoe,

anint(a) — BelecTBeHHasi popMa GamKaiIero 1eJoro,
aint(a) — BeutecTBeHHasn dhopma nesoil 9acTu,

ceiling(a) — Gumxalimee Gosbliee neoe,

floor(a) — Hambosbliee nesoe, He NpeBOCXoAdAlIee APIYMEHTa,
abs(a) -— Momy.sb apryMmeHTa (IJifl UeJIOro — Leablit),

real(a) — BelleCTBEHHAd YacTh KOMIUIEKCHOTO apryMeHTa,
aimag(z) — MHEMas# 9acTh KOMILJIEKCHOIO apryMeHTa,

cmplx(x[,y]) — KOMIUIEKCHOE Y9MCTIO C YKAa3aHHBIMH YacTAMH.
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IIQDGLIHCJIHGMI)IG HHXKEe (l_)yHKL[HH COXPAHAIOT THN CBOETo apryMeHTa:

conjg(z) — conpsKenHoe 3HaYEHNe KOMIJIEKCHOH MepeMenHoit 2z,
max(al,a2[,a3,...]) — MakcuMaJbHOEe U3 3HAUEHUH apryMmeHTa
(aHa;IOTMIHO Min — MHUHIMAJABHOE),

modulo(a,m) = a-floor(a/m)*m (a u m neabie JubO BelLeCTBEHHDIE),
sign(a,b) — MOIy1b a cO 3HAKOM b.

Maremaruieckue hpynxiun sqrt, sin, asin, cos, acos, tan, atan, exp, log
(narypannhbiif), Log10, sinh, cosh, tanh ¢ yd4eTom Toro, uTo npedurc a osHavtaer obpar-
HYIO KpYroBy1o (dbYHKIIO, JOMOJHHTENbHBIX loAcHeHuil He Tpebyior. OTMeTHM JHIlb,
YTO Hepedncsenible HMeHa FBJSIOTCA POMOBBIME H (PaKTHYECKH ONPEAETAT cemel-
cmea BpyHKIMiL, Kakgoe U3 KOTOPbIX BBLINOJHAET HyXKHBIE BBIYMCJEHHA [JIs apryMeH-
TOB PA3THUNBLIX BCTPOECHHBIX THIOB H BO3BpallaeT pe3y.bTaT Toro ke Tuna. Kak npa-
BIJIO MOXKHO OTPAHMYHMTBCA ITUM DPOMOBBIM UMEHEM, OJHAKO NPH BbI30OBE MPOLENYp C
apryMenToM-byHKIMell HeobXOAIMO MOICTABAATD clennduIeckoe uMa mocaeanell (cum.
Gotee noupobubie pyxosoacTsa). Obpatusie runepboindeckue Gynkmun B FPS nocryn-
HLI Mepe3 BCHOMOTaTeIbHY0 MaTeMaTuIeckylo 6ubanorexy IMSL.

K BCTpOGHHBIM IPOLeNypaM MOKHO oDpalaTbed ¢ Katonesdtmit hak THIeCKHMH
napamerpami. Hanpumep,

call date_and_time (time=t)

IPHCBANBACT TEKYICE BPEeMd TeKCTOBOH lepeMernoil t B (hopMare waMMcc.ccc, e 4, M
H € 03HAYAI0T IMPB YaCol, MUHYT M CEKYH[ COOTBETCTBEHHO. I pyrue neobasaTenbHble
HapaMeTpsl B JAHHOM OOpallCHHH OTCYTCTBYIOT.

1.8.3. Jloruieckue BbIpaKkeHUA

B nporpammuposanun g D1IBM Gosblryio posb HTpaeT HCYUCJIEHHE BbICKa3bl-
BaHHit. Bbickasvieanues Ha3bIBACTCA CYHKIEHHE, OTHOCUTENBHO KOTOPOIO MMeeT CMBIC
YTBEPAKIATh, 9T0 OHO MCTHHHO WM J0KHO. Asrebpa JIOFHKH 3aHuMaeTcd dopatans-
HotAM BhiBEleHHeM MCTHHHOCTH CJIOXKHBIX BBICKA3BIBAHMI M3 HCTMHHOCTH 3JIEMEHTAaPHBIX
¥ »KBHBAJIEHTHBIMY [peobpa3oBanMaMi nx. [Ipy 3TOM ITPOHCXOIUT abCcTparnpoBaHue OT
CONEPKATENBHON CTOPOHBI, TaK 4TO BHICKA3blBaHM#A ~B oropofe Oysuna” u "B Kuese —
JIsIpKa”, ecst 063 OHM HCTHHHBL HJIH JIOKHBL, (POPMAJIBHO CIHTAIOTCA PKBHBAJICHTHLIMHY.

JlorndecK MU KOfICTaHTaMy ABJIAI0TCs . true. u .false., JIOTHIECKHMHU IEPEMEH-
HBIME —— obbaBJenHble ¢ arpubyrom logical. IIpocTefiummmn mpuMepamMu JOTHYECKHX
suparcenuli ABAAIOTCH OMNOWEHUA:

.LT. <
.LE. <=
.EQ. ==
.NE. /=
.GT. >
.GE. >=

(nu1s Kam 10l omepanun JonycKaTed oba BapHanTa, podesibl MKy OTAE/IbHBIMH CHM-
BoJsTaMi HejionycTuMbl). Ecnn xors 661 oMIH H3 ONEpaHIoB KOMIIJIEKCHBIH, TO BO3MOXKHA
TOJIBKO IPOBEpKa Ha paBEeHCTBO M HEPaBeHCTBO. Berducienuio oTHONEHU TpenecTBy-
et BbIMonHenne apudgmeTndeckux AelicTril U, ecsin HeobXoamMMo, NpuBenenne k GoJee
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mouHoMy Tuny. IIpoBepky pasencmeéa BellecTBEHHBIX M KOMILIEKCHBIX 4HCeJ CIeLyeT
OPON3BOAHTEL C OOIYCKOM, Hanpumep B ¢opme abs (X-3.0)<le-7 .
Jlornueckue onepayur — 3To B NOpsinKe yOLIBAHUA IPHOPHTETOB

.not. — OTpHLaHHe,
.and. — Jorudeckoe ymuHoxenue (M),
.or. ~ Jorudeckoe cioxenne (MJIH),
.xor. - uckJodakouree HJIN
(B cranmapre P90 orcyreTByer),
.eqv. , .neqv. — 3KBHBAJICHTHOCTH WJIM €€ OTPHUUAHHE.

Jlormaeckile omepanuy, Kax ¥ OTHOLICHHS, JAIOT 3HAUYEHHA .true. wiam .false.
Brruncsienne oTHoweHni npeiiiecTBYET BLIIOMHEHNIO JIOrHIecKHX onepaluii. [IpuBenem
3HAYCHUA HCTHHHOCTH JIOTHYeCKUX omepanuil A<om.>B — rtabu. 1.1:

Tabmmma 1.1. PeaysibTarsl Iori4ecKux oneparuii

A .true. .false.
B .true. [ .false. | .true. | .false.
.not. a | .false. .false. .true. .true.
a .and. b | .true. .false. .false. .false.
a .or. b | .true. .true. .true. .false.
a .xor. b | .false. | .true. .true. .false.
a .eqv. b | .true. .false. | .false. | .true.
a .neqv. b | .false. | .true. .true. .false.

CTapmiMHCTBO NOTHYIECKHX ONEpallil COOTBETCTBY e TIOPSAKY HX IEPEUHCICHIS B
aToit Tabiuie (1Be MOCAENHIX UMEIOT OIMHAKOBLIH panT cTapunHcTsa). Onepaluy JJor-
YEeCKOTO CJI0KEHN U yMHOXEeHHd eCTeCTBEHHO 0600IatloTes Ha GoJibliee 1RCI0 onepaH-
noB. [Jokasano, uyro nobad norudeckasn HyHKIMA MOKeET BLITH BLIpaskeHa depes 3Hade-
HUS NCXOAHBIX MEPEMEHHBIX C MOMOMIBIO ONEPAlHi OTPUIIARNSA, JIOTHYECKOTO CJOKEHU S
H JIOTUYecKOro YMHOXKEHH A,

ITpumep.

2,2
St
Pe

52
(oTpuIAHME MOCTIEHETO OTHOWEHNs 0B03HAYSHO CJBIIEM) JOIKHO GBITh 3aIPOrpaMMU-
POBaHO KaK

(x/a)**2+(y/b)**2<1 .and. x>0

<lAaz>0V fy<a

.or. .not. y<x

IostesHo umeTs B BUIAY ynpoulaloliue aHaJ I3 CJAOXKHBIX JIOTHYECKUAX Bblpa}KGHHﬁ
TOXKIOeCTBa

b .and. .not. b .eqv. .false.
b .or. .not. b .eqv. .true.
b .and. .false. .eqv. .false
b .and. .true. .eqv. b

b .or. .false. .eqv. b

b .or. .true. .eqv. .true

a TakXKe npasuJsa ne Moprana
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.not. a .or. .not. b .eqv. .not.(a .and. b)
.not. a .and. .not. b .eqv. .not.(a .or. b)

Brruncnenne JIorn4eckoro BbIpak€HMA IIpeKpallaeTCd NPU BBIACHEHHH €ro HCTHHHOCTH
(BBISIBIIGHHH HCTHHHOTO CJ1araeMoOro CyMMbI HJIN JIOKHOI'O COMHOKHUTEJIA HpOIIBBe,IIeHHﬂ).
IIOSTOM}’ OTIEeJbHBIE NTOJABLIpaKEeHNA MOTYT OKa3aTbCA HE BBIYHCJACHHBIMH H CChLJIATHCA
Ha HHX B IIOC/ICAYIOWIEM TEKCTE HEJIb34d.

,HJIH NPOM3BOAHLIX THIIOB NPOIrpaMMHUCT MOXKeT OIpeleJINTh cobcTBEeHHBIE onepa~
IIMN 1 BBECTH NPOHU3BOJIbHbLIE obosHaUYeHU st Oad HUX —— CM. I1aBYy 7.

1.9. aunuaamsanud ¥ H3MeHeHHe 3HadeHu# mnepe-
MEeHHBIX

Omnepatop npucsausanua 3a1aeT nepeMeHHo, yKa3aHHOR B ero JIeBOH yacTu, 3Ha-
yenne npapoil. [IpaBas yacTs B 0blieM ciydae ompelendaeIcs BbIpaKeHHeM, KOTOpPOoe
OpeaBapHiTe/bHO BHUHCAAETCs. PacHeTsl MHIEKCOB JIEBOH 4acTH (€C/IH TaKOBbIe HMEIOT-
cd) H 3HAYEHHd JIPaBoifl YacTH BLIHOJIHAIOTCSA HE3aBMCHMO H HE OKA3bIBAIOT B3aHMHOLO
BAMAHNA. Belpaxkenue B 1e€60t 4aCTH CTOATDL HE MOXKET.

ITpupenem mpuMepnl ollepaTopoB NPUCBAUBAHNA:

y(n)=a*x**2+b*x+c
n=n+1

Bropoit npuMep (dnrtaercs "n IOJIOKNTL PaBHBIM N+17 ) HANIATHO HEMOHCTPHPYET pas-
JUYKNe MeKOY PaBeHCTBOM M IpHCBaMBaHHEM M JuMaMuveckull CMbIC DOCJIETHEro: B
MpaBoit MacTH HCHOJb3yeTcd CTapoe, a B JIeBoll — HOBOE 3HavyeHue InepeMeHHoi.

Jlepas u mpaBas 9acTH oNeparopa MPUCBAMBAHNA JOJAKHbI ObITH COTVIACOBAHBI 110
THITY: 06¢ OBITh YHCI0BOIO, MOIHYECKOTO, CHMBOJIBHOTO HJIN 00LIeTO IPOU3BOAHOTO THIIA.
[IpennonaraeTcs, 9To BCe MepeMeHible, BXOAALME B MPaBYIO 4acTh, ObLIH HpeaBapl-
TeNbHO O3HavYeHbl (HapylleHne »Toro TpeboBaHnd KOMITHAATOPOM He OOHAPYKHBAEeTCH ).

Tlpn BuINOJHEHHH ~UHCJEHHOTo” HPUCBAMBAHHS THI pe3yabTaTa npeobpasyerca
K THIY JeBoit 4acTH, HpHMYEM JONYCKaeTCsl KaK Cy:KeHue TUna (HalpuMep, IPHCBAHBA-
HIe IeJoH MepeMeHHON BelleCTBeHHOro 3HadeHus), Tak H ero obobuienne. Pasymeercs,
IpH CYKEHUH MPOUCXONUT YacTHYHadA HoTeps MHPOPMalUl — B TaCTHOCTH, OKPYIJICHHE
3HAYEHHU NPaBOil YacTu.

Bripaxenue-MacCUB MOXKeT GBITH IPUCBOEHO MEPEMEHHOR-MAcCHBY TaKkoil ke dhop-
Mbl. [IpaBas 9acTb omeparopa MpUCBAWBaHUs MoXeT ObITh cKasdgpHoil. MaccuBb JO/TK-
HBI OBITH KoHgOpMHBL. Ecau mpaBad 4acTh — CKaJdp, BCeM 3JIeMeHTaM Jlepolt JacTu
npucBauBaercs ero sHavdeHne. PaboTa ¢ MaccusaMu nonpobGHO paccMOTpeHa B LViabe 3.

Huxaxoil asmomamureckoli MHRIHAIM3AUMN I€PeMeHHbIX (Hampumep, ObHYyJIe-
nua) FPS me nponsponur. HavasnbHble 3HaYeHUs [E€PEMEHHBIX MOTYT OLITH TPHUCBOCHB!
OBLIMHBIMH OIEPATOPAMH IPHUCBAUBAHNA — CM. IPUMEDP HPOrpaMMBbl Ha CTP. 7, a TaKkXKe
3allaHbl HENOCPEACTBEHHO MPU UX ONUCAHHMM, HAIPUMED

real:: x=1.7, y=6.94

Jna osHaunBaHus 6OJBUIOTO YKCA MEPEMEHHBIX HIPEAIOYTHTE/IbHO NIPIMeHeHHE
onepatopa data x/1.7/, y/6.94/ nnm data x,y /1.7, 6.94/. D10T crnocob caenyer
HCTIOMb30BaTh U A4 WHHOHau3anny Maccnsos. Tak, MaTpumy

1,6 2,5 —11,4

a=1]6,3 25 4,8
2,5 —0,8 4,8

7,6
~5,2
4,4

)
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¢ onucanneM real a(3,4) MOXHO O3HAYHTH OIEPATOPOM

data a/1.6, 6.3, 3%2.5, -0.8, -11.4, 2*4.8, 7.6, -5.2, 4.4/
OTMeTUM 3[eCh MOPATOK SANOMHEHHA MaTpHUbl (no cmoabyas )! 1 HCOOAL3OBAHHE TIO-
BTOpHTENIEH 1JIst COKpallleHHOTO NPeACcTaB/IeHNA HAYIIIX HAoAP A OOIHHAKOBBIX 3HaueHNi.

1.10. IIpocTedinii BBOI-BbIBOL,

Ipocrefinmuit BBOA HAHHBIX B MPOTPaMMy OPraHH3yeTcs ¢ KJABHATYPHI OIEPATO-
poM BUIA

read *, X,y
[Ipenmonaraercsa, 4To 3HaYEHUsA MEePEYUCJICHHBIX O6BLEKTOB HabpaHBI B OJHOH cTpokxe
yepes npoben mwian zanaryio. Omeparop read * ¢ IyCTHIM CIMCKOM BBOAA MOXKHO HpH-
MEHsTh AJA OPpraHN3alui 1ay3bl B BEIYUCJIEHAAX (HaanMep, BHYTPH LmK.rIOB).

Oneparop Buga

print *, ’<TercT>’, <HMA_pes3yaLTaTa>
[O3BOJIHT BBIBECTH PE3YJIBTAT € MOACHAIONIMM €ro TEKCTOM (HampuMep, “cyMMa piama
paBHa ”). 3HadyeHHne pe3yibTarta OyAeT BeIBEIeHO B dopMaTe, ONPENeaIaeMOM OIHCAHH-
€M COOTBeTCTBYIOIIEl nepeMenHoil. Bostee c/tokHble KOHCTPYKINH, TIO3BOJIAIONINE YTIpa-
BAATH dhopMoit BeiBoLa n obmeHoM undopmanmeit ¢ dpakaamu, obcyxkuaorcs B raase 6.
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Oneparopbl ynpaBJ/IeHHUS

Brinosnenne nporpaMMbl HaUHHAETCA ¢ [IEPBOTO BHIHOJHAEMOIO OlepaTopa ras-
HOIT IporpaMmbl W 3aKaHUHBAETCH BBLIXONOM 3a 3akpbiBaooiluil ee end. Oueparop stop
MPUMEHACTCA B AMATHOCTHICCKHX HessX U 1Ipu obpaboTke ” HelTaTHbIX cutyaunit” . Kon-
crpykitusg stop [<n>] NpHBOAMT K OCTAHOBY IPOTPAMMBI B 33JaHHOM MECTE C BBIBOIAOM
Ha fedarth n— [MeJIoff KOHCTAHTH 6e3 3HaKa, MO3BOJAIIUel yeTaHOBITh, Kakoll H3 Bo3-
MOKHBIX OCTaHOBOB cpaboras. BMecto n Momxer ObITh 3amana (B anocrpodax uiam Ka-
BBIYKAX) CTPOKA CUMBOJIOB. Jalollad HeoOXOMUMbIe MOACHEHNA ~OTKPBITBIM TEKCTOM .

B nopmasbHOM pekume omeparophl TVIABHOM 1porpaMmsl UM TPOUERYPHI BbI-
HOJBAIOTCA B HOpAAKe HX 3amucu. i M3MeHeHHd 9TOrO HOPAAKA CJIYHKAT onepamopwt
ynpasaenus. YUpaBAgOlee yCcJaoBUe BCEr/la fBISAETCH CKAJAPOM WM NPHBOIMTICA K
CKAJADPY.

Hekoropsle oneparopsl yIpaBJeHdss HMEIOT 6.20%HY10 KOHCTPYKIHIO, KOTOpas Ha-
YHHAETCHA C KJIIOUEBOTO ONEPATOPA-3arO/MOBKA, MOKET COAEPIKATH NPOMEKYTOUHBIe KJIIO-
yeBble OIEePATOPHI M 3aKAHUYMBACTCH [aPHBIM 3arOJIOBKY ONEPATOPOM 3aBeplieHns. Boit-
TH B TAKYIO KOHCTPYKIHIO MOMKHO TMoAbko uepesd ce 3a204060k. M3 B/IOKa BO3MOKHBI
1epexobl

e Ha JApYroil omeparop TOro xe OJioKa,
e Ha 3aKJIOYUTEAbHBIH onepaTop To#t #e KOHCTPYKIINY,
e 1a olepaTop, HaxoaAumiica BHe JaHHOII KOHCTPYKIUH.

McnoasieMble KOHCTPYKIHHA MOLYT OBITH BJIOKEHHBIMH.

Onepatop neperoda mMeeT B

go to <meTka>
Metxka (uHcaoBasd) A0JKHA OBITh IPH 6WROAHACMOM OLIEpATOPE.

OraenpHOro pasroBopa 3achyXKHBaeT Haznavaembd nepexon. B sTom caydae B
TpOrpaMMy BKJIIOYAETCS ONEepaTop BHAA

go to <uenasa_nepeMeHHas> (<CHHCOK_METOK>)
IIycTn aTa nmepemennasa — j. Torma mocse BrinmosiHeHna ”HaszHadyeHu A"

assign 139 to j
oriepaTop go to j (30,70,139,260) BBI3OBET Nepexo/l K oneparopy ¢ Merkoit 139. Ile-
peMenHas j MOxeT ObITh HCMOMb30BaHA TOJBKO B 0DCYXKIa€MOM KOHTEKCTe, CIICOK Me-
TOK HEODXOMUM [1711 KOHTPOJAA IOMYCTHMOCTH 3all/IAaHUPOBAHHEBIX BO3BPATOB.

CoBpeMeHHbIiT CTHIb peKOMeHAyeT " porpaMMuposatue 6es go to”, u FPS nveer
JocTaTouHsll Habop 06cyKJaeMBIX HWAKE albTEpHATHB oneparopaM iepexona. OaHako
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BO3MOXHBI CHTYyallHH, Korga go to okaxercsa HauboJee IIPOCTBIM M JIOTHYHBIM CpPeII-
CTBOM.

2.1. PasBerBjienuda

ITpocTeitunit yc/TOBHBIR ollepaTop MMeeT BUI

if (<crkausapHoe JIB>) <geiicTBHE>
3aech u manee 1B — Jtorndeckoe Bbipaxenue, OHO JOMKHO 3alUCHIBATLCH 00A3aTENBHO
B ckobkax. [Ipumep:

if (x<y) z=x
Ecn HeobxommMo cBaA3aTh ¢ yCJAOBHEM BBIIOJHEHNE HECKONBKUX AeiCTBUHN, IPUMEHET-
cd bosiee cyokHas OJIOUHASL KOHCTPYKIMA:

if (<JIB>) then
<6joxr 1>
else
<6jor 2>
end if

Kaxiprit u3 6J10KOB MOXKET COMEpXKATh NPOU3BOJIBHYIO MOCJEI0BATENbHOCTS BHIOAH A~
eMBbIX omepaTopos. IIpH oTCyTCTBHM anbTepHATHBB BTODPOH O6JI0K BMecTe ¢ else omyc-
xaerca. HaxoHern, npn HEOOXOOUMOCTH B JONOJHHUTENILHBIX [IPOBEPKAX HCIIOJIB3YETCS
else if.

Hycre Heobxomumo HaliTe z = min{z, 2,23} . Torma caemyer samucath yCaoB-
HBI onepaTop

if (x(1)<x(2)) then
if (x(3)<x(1)) then
z=x(3)
else
z=x(1)
end if
else
if (x(3)<x(2)) then
z=x(3)
else
z=x(2)
end if
end if

Pasymeeercsi, BOSMOXKHBI (HO HexesaTesbHBI) U GoJiee CJIOKHbIE KOHCTPYKITUH.
B nmonobHBIX ciydasx pPeKOMEHAYeTCs 0DA3ATeNbHO BHIAENATH BJAOKEHHOCTH OTCTYA-
MU (KaK B BBILIEIDUBCICHHOM HAPOYUTO MNepeyC/IOKHEHHOM IIpUMepe) MM MEeTUTh if-
uMenaMYy Hadasio U KOHeIl yCJIOBHON KOHCTpYKINH Kaxporo ypoeHdA. llenouxa else if
MOXKeT OBITH CKOJIb YrOAHO IJIMHHOHU, HO MpocTo else Juid Kaxjoro if noJnken ObITh
ogun. Cpasy XKe OTMETHM KPHTEPHI MPABUJIBHON BJIOKEHHOCTH: KaxkAad KOHCTPYKIHSA
HMOIKHA YEAUKOM COAEPKAThCA B ADYroil MJIM B ee HacTH (HENOJIHOE 3alelyleHne OlIM-
604HO). DTO MPABUIIO OTHOCHTCS TAKKE K 0BCYXKIAEMBIM HILKe IUKJIaM ¥ TPOUEIyPaM.
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IIpumepamu 3amad Ha yCJIOBHBIE KOHCTPYKIIMM MOTYT CJIYXKUTh

¢ BRIYHCAeHNe (DYHKIUH, 3aXaBaeMoOil Pa3/IMYHBIMU BBLIPDAXKEHHAMH B Pa3/IMYHBIX
Juana3oHax apryMeHTa,

¢ omuCcaHHe reoMeTPHYeCKHX GHUIYyD U IPOBEPKaA MPUHAJJIEKHOCTH T~ _K K HIM (Ha-
NpUMEpP, TOYKYM — K BHYTPeHHell yacTHU Kpyra ¢ 3aJaHHBIMH PaJIHyCOM H TOJIOXKe-
HHeM LenIpa),

¢ OIHICaHue pa‘60Tm peJIefIHO—KOHTa,KTHbIX CXEM H T.II.

ITpn ucrmosnp30BaHny B IporpaMMe oTHoureHUH apudMeTHIeCKUX BhIpaK eHuil, IpaHuMa-
IOIINX JedcTBUTeIbHbIe 3HadYeHUdA, cJefyeT IMOMHUTH O BO3SMOXKHBIX MOTPEIHOCTAX HMX
IpeAcTaB/IeHNd H IPOBEPATh PABEHCTBA C ONPENEJIEHHBIM JOIYCKOM.

[IpuBeneM npuMep ycJoBHOTO oneparopa, 3aJal0lero Xapak TepucTuKy JuHellHOo-
ro 3BeHa CHCTEeMBI aBTOMATHIECKOTO YIPABJEHUsA ¢ OPAHHYEHUEM C IIPH MOAYJe BXOI-
HOTO CHTI'HaJ1a DoJibile b # 30HOH HeuyBCTBATETBHOCTH LIHPUHONH a:

if (abs(x)<a) then
z=0
else
if (abs(x)>b) then
z=c*sign(x)
else
z=c/(b-a)*(x-a*sign(x))
end if
end if

Hnnanolt nmoc/ieqoBaTeNbHOCTH HPOBEPOK WHOTMA yAaeTcsl n3bexkaTh, IPUMEHHB
omnepaTop select:

[<uma>:] select case (<BupameHmHe>)

case (<cmucox_1>)
<6noxr_1>

case (<cmHCOK_2>)
<biox_2>

[case default
<6sox_n>]

end select [<umal>

Brrtcsienne BBIGHPAIOUIETO BBIPDAKEHUA TOIKHO AaBaTh CKaJsAp TEKCTOBOrO, JIOIHYe-
CKOro mjm uesioro (Ho He BemecTBeHHOro!) tuma. C KakaniM W3 OJIOKOB AeHcTBHil
CBA3BIBAETCHA CIIMCOK 3HAYeHul W/U/IM 3alMcaHHBIM 4Yepes ABOeTOYME NHANA30H 3Haye-
HUH cesleKTHpyIolle# MepeMeHHOH, IpH KOTOPOM 3TOT GJIOK BBIIOJIHAETCH (HAIPUMED,
1:3,5,8:10). B "kpaitaux” cuydadax omHa W3 TPAHMUI IHANA30Ha MOKET OTCYTCTBOBATD,
B YaCTHBIX BapHaHTaX JUAlla30H MOXeT CBOIUTHCA K KOHKPETHOMY 3HadeHuo. [lepekpoi-
THe IHANa30HOB He HOIMycKaeTca. 3aKJIounTebHbll (HeobasaTesbHeLil) ciayvait default
3asaeT OeHcTBUA I/1A " HeNpeIBUICHHBIX” CATYaluit.

Brinosinerne oot ycsIOBHOR KOHCTPYKIMH B UTOre CBOOHMTCA K HEKOTODOH pe-
3yJbTHpPYIOlIell COBOKYIIHOCTH OHNEPATOPOB UJIH HYyCTOMY omneparopy. Ecnu s1a coBokyI-
HOCTL caMa He ONpeleJsideT CBOEro IIPeeMHIKA, T.e. He ABJIAETCA ONepaTOpPOM NEPeXosa,
TO BcJell 3a Hell BBIIOJIHAETCA TEKCTYaJIbHO CJAEAYIOUMH 3a YCJIOBHOM KOHCTpYKIMeR
olepaTop.



26 TVTABA 2. QUEPATOPB] YIIPABJAENH

2.2. IMukawl

Hayume nogpan OZHOTHIIHBbIE BBIYHCJEHUsT MOMXKHO 3alporpPaMMHPOBATh OJHO-
KpaTHO C MOMOUIBIO YCJIOBHOTO ONMEPATOPA NEePeXolia Ha HAaYaJ0 COOTBeTCTRYOIUEH rpy-
el KoMmang (7 resta HuKJa” ) — pasyMeeTcd, I0CJie ero HacTPoHKH Ha 0YepEIHOE NMOBTO-
penne. OnHaxo »Tu GYHKIHHE BO BCeX A3BIKAX MPOTPAMMUpPOBAaHHs PeagusyioTcs bosee
HaLIAIHEIME onepamopasu yuraa. Bee uukasl 8 FPS crpostrest ¢ 6epanust ovonvanuent,
T.¢. HeobXOJUMOCTD AeHCTBHIl 13 Tesia LHMKIa NPOBEPAETC: Nepe] MePBbIM BbIIIOJIHEHHEM
BXOIAIINX B HEIO ONEPATOPOB.

2.2.1. lHuka c mlarom
uks (do-rpymnma) ¢ LIATOM 3alaeTcd KOHCTPYKIuel Buma

do i=n1,n2[,n3]
<ByOoKR>
end do

3echnl 1 N2 — HAYAIbHOE U KOHEUHOE 3HAYCHMA YIPaB/IAIOLICH NepeMeHHOH (B JaHHOM
caydae i). IMo ymonyanmio Heobasarennbusiit mapamerp n3 (uar) pasen 1. Hlar moxer
6bITh H OTpHIATEIbHBIM. Bee nmapaMeTpbl MOTYT ObITh KOHCTAHTAaMM HJIH BbIpaXeHH-
SMU OJIHOTO U3 CTAHAAPTHBIX YHUCJIOBBLIX THIIOB (integer, real, double precision),
IepeMeHHas IMUKJa Takke IPHHAILJICKHT K ToMy ke Tuiy. Ilapamerpsl n Tpebyemas
KPaTHOCTh BLIUIOJHEHHA BLIYHCJAIOTCA cmamuvecky — 10 BXofa B NMKJL. Ilepemennas
MUKJIa He JOMKHA MEpeolpeleaThca B Tese IuKIa (aTa omnbka oOHApyKHBACTCH KOM-
MHJIATOPOM )

HpKJIH yKa3aHHOTO BUAA OOBIYHO UCHO/b3YIOTCH IIpH 0bpaboTke Maccusob. Ilo-
KasKeM »TO Ha NoydHTe/bHOH 3afiade pacdera MHOrow€IeHa no cxeMe l'oprepa:

a5z’ + asz® + asz® + age® + asz® + ap = (({((esz + aa)r + ag)z + az)z + a1)x + ap

"(CxobouHblil” BapHaHT CBOIUTCHA K TTOBTOPsioueficA MToCcae0BaTe/IbHOCTH YMHOKEHU 1
CJIOKEHMH U HAeaJbHO peasusyercs HUKAoM obcyxkaaemoro Tana. [Ipamep nporpamMmb:

program gorner
integer 1
real a,x,p
dimension a(0:5)
data a/2,3,4,5,6,7/
x=0.7
p=a(5)
do i=4,0,-1

p=p*x+a(i)

end do
print *, p

end program gorner

AHaOTHYHO MOYKHO 3aIlPOrpPaAMMHPOBATEL pacdeT HelnpepbiBHOM apobu u 0bobeHHOTO
MHoroqneHa(0606uwHHaHCTeneHb:ﬂﬂ o onpenesenuo papaa x(z—1)... (2 ~k+1)).

Ecsi nepeMenHas nMKJia — BelleCTBEHHas (Hampumep, npi pacdere TabJ/iHObl
SHaueHu#t ¢GbyHKIUM AJS 3aJaHHOTO AMAIA30HA 3HadeHHY apryMeHTa), IIOTPEUIHOCTH
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HpeaCcTaBAEHHS TEKYUIEr0 U FPAHUYHBIX €€ 3HAYEHHI MOTYT IPUBECTH K ouinbKe B 4u-
cae noBropenuit. B Taknx ciydasx pekoMennyercsi 4oOaBAATH K IPAHUUHOMY 3Hade-
HHIO N2 HEKOTOPYIO JOJIO {HAIPHMED, MOJOBHHY) LIara — ¢ y4eToM ero 3uaka. IIpoue
U HalekKHee, OAHAKO, NPEeABAPUTEbHO BRIYACAUTE KOJHYECTBO 3HAUCHUH apryMeHTa H
MOCTPOUTH MUK TIO HX HOMEPAM, IEPECUUTHIBAA APT'YMEHT B TeJe IHUKJIA.

ITepemenHast UMKJIA U ee TPAHHIB! B HEKOTOPBIX CJIy4adAX MOLYT OTCYTCTBOBATD.
Torma dyHKUMYN 3arosoBKa (HpOABIKEHNE NepeMeHHO! W IpoBepKa Ha OKOHYaHHe IH-
KJ1a) JOJKHBI OBITH PEAJIU30BAHbBI B €I0 TeJIE.

2.2.2. HHuka ¢ ycjaoBueM

IMKab ¢ ye/I0BHEM MCIIOAB3YIOTCA LIPH 3apaHee HEM3BECTHOM KOJIMYeCTBe [TOBTO-
penuit. Onn 3anaoTes KOHCTpYKIueit

do while (<IIB>)
<6y0oK>
end do

Tesio nuKIa BLIMTOAHAETCH, HOKa <JIB> HCTHHHO.
KaaccudeckuM TIPHMEPOM Takofl 3ajadn ABIAeTCH PacideT CYMMBbl 4IEHOB CTe-
nentoro psga. [Iyers 1eobxonnMo BEIMHCINTH

oo 2k+1

T 1k xr-
Ste) =2 =0 G

¢ TounocThio £ = 107% . IIpexxae Bcero obcyanM MATEMATHYECKYIO CTOPOHY IPOBJIEMBI.
[IpeanonoxuM, uto z > 0. [Morpewnocth cyMMBl 4ieHOB {by} 3HAKouepenylouerocs
psifa He MPEBOCXOAMT MOLYJIs NMepBOro 0TOPONIEHHOTO YJIEHA; CJIELOBATE/BHO, YCIOBIE
BBITIOJIHEH U TeJla UuKJa uMeeT Bua |bg| > . Jlaa moboro k 6blio 6l Bomumoueit
HEPANMOHAJBHOCTHIO CUNTATh BXONAUINE B BBIpaXKeHUEe IJIsi ODIIEro UJeHA CTEleHb H
dbakTopuan "ot meukn”, HMed MX 3HaYeHHs npH npeaslayeM k. Hanee, npu |2 > 1
KakK cTemneHb, Tak u (akTopuas OyayT Bo3pacTaTh 0 k , YTO MOKET IMPUBECTH K NOTEpe
TOYHOCTH ¥/W/IH MEPENOJHEHNIO PaspamAHol CeTKH npu pas3denbHos BHIYHCJIECHHH HX.
Ynobuee Bcero HalliTi OTHOIlEHNE NOCJIEIOBATEILHBIX YJIEHOB PALa
b (=1)Fa(2k - 1)! z?

by (2k+ 1) (=1)F=Tg2k=1 " 2k(2k + 1)

. 2 i ¥
I B AaJIbHEWIIEM pEKYpPPEHTHO BHIYUCAAT WieHbl by = bp_1 - (—27)/(2k(2k + 1)) mna
k =1,2,... Ipu OYeBHAHOM HavaJbHOM ycJjioBuM bg = z . [Iporpamma peuleHus »>1oH
3aaTH MOKET MMETh Caenyloninil B

program sinser
real k, b, s, x/0.5/, y
y==x*%2/2
b=x; s=b; k=1.0
do while (abs(b)>ie-6)
b=b*y/(k*(2xk+1.0))
s=s+b; k=k+1.0
end do
print *, s
end program sinser
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Ilepemennaa k po u3bexxanne W3OBITOYHBIX NpeobpasoBanuii Tuna Buibpana meilcTBH-
TeNbHOH — OHA MCTIOJB3YeTCs He IS HHAEeKCHDOBaHNA, a Kak omepadn B apudgmern-
YecKnX BbluucsaeHuax. Ob6paTHTe BHMMaHMe Ha BCIOMOTATENbLHYIO MEPEMEHHYIO ¥, Bbl-
HeceHHe pacdera KOTOPOH U3 HHKJIAa YMeHbUIaeT TPYJoeMKOCTh Hocaemnero (7 4ucrka
unksaa’).

[lepecuer wieHOB psiia MOXKHO JEJATH HE TOJLKO OT IPEABIAYIHETO K TEKYIIEMY,
HO M OT TeKyllero K nocsyenyonemy. [Ipapusio nepecuera u nopsiiok C/AeJoBaHHA onepa-
TOPOB B TeJTe HUKJIa BJANAIOT Ha 3aJaBaeMble nepes, BXOAOM B IIMKJ/T HauaJ IbHble 3HAYCHU
nepeMeHHbx. Buibop criocoba mepecuera U MOpAAKa ONEPATOPOB Mg (POPMUPOBAHHA
YCTOITINBOR TEXHUKHN MPOrPaMMHPOBAHNA PEKOMEHIYETCH CASAaTh a3 M HaBCerda. 3a-
Janie HavaJdbHBIX 3HAUYEHWH epeMeHHBIX yAobHee MpOorpaMMupOBaTh LPOHOL0ZUNECKU
nocae tesa nuksaa. Hanpumep, npu nepecuere ot by k bpy cilemyer 3aaTh Hada bHOE
k=0.

AHAJIOTHYHO [POrpaMMHEPYIOTCS 3aladvl HAKOIJIeHHs DEeCKOHEeYHBIX NpOou3Bese-
HIll; 3€ch TeJIo HUK.Ta BRITOMHACTCH, TOKa MOAYJIb Pasnocmu Mexncdy ovepednvim
COMHOOICUMeENEM U eJunutell TPEBBIIACT 3aJaHHbBIH HOMYCK.

YacTo BCcTpevaloTcs 3aavn Ha METO[ NOC/IEI0BATENBHBIX MpUOIKeHni (nTepa-
mitit). Mrepannm obbpIvHO NPOROTAKAIOTCA, TOKA MOLY/Ib PA3HOCTU MEXKAY JBYMS IIOCJTIe-
JOBATebHBIMH DE3YJIbTATAMH IIPEBHILIaeT JAONYCK (3TO He BCer[a NPaBMIIbHO, HO NaH-
HBIH BONPOC ABJSIETCSI CKOpee MaTeMaTHUYeCKoll, 4eM mporpaMMHucTcKoll npobseMofl, u
3iech He MECTO BXOANTH B Hosee ferasibHoe ero obcyxaenue). [IpuMeHM 3TOT MeTO K
PENIEHHIO YpaBHEHHA r = cos(x) TpH HadaJbHOM mpubmmxennn xrp = 0,75:

program iter
real x0,x1,x2
x0=0.75; x2=x0
do while (abs(x2~x1)>1e-8)
x1=x2; x2=cos(x1)
end do
print *, x2
end program iter

HonesHo sagyMaThesa HaJ MOPAJIKOM B CMBICJIOM IpACBanBaHuil B 210l mporpamme. Yro
HYI/KHO W3MEHHMTD JOMOTHUTEILHO, €CJM NePecTABHTE ONMEPATOPHI B Tesle MuKIa?

NpuaupnuabHoit 0cobeHHOCThIO HAHHOM 3a0aul ABJISAETCH 3aBUCHMMOCTb HOBOIO
IpUGIIKEHHS TOJIBKO OT IPeJbAYLIEr0. DTO MO3BOJIAET, OPIaHN30BaB UX IUPKYISLLIO,
XPaHUTH TOJBKO JBa pesyJsbTara (npeabuiyiwyil u ouepenuoll). Pasymeercs, npu Heob-
XOJMMOCTH MOIIAroBOrO MpefcTaBaeH s X042 BEIYUCICHNHE MOKHO OPraHU30BATh JOCTA-
TOYHO GOJBIIOH MAaCCHB H IIOCJAEHOBATEIbHO 3AIUCHIBATE B HETO BCE PE3yJIbTAThl HJIH
BLIBOAHTE PE3YJbTATLI BHYTPH IHKJIA, YTO PE3KO 3aMeJTUT paboTy HpOrpaMMbl.

B sax/todenue IpHBeAeM KOMILIEKCHBH MPHMep NCMOJb30BAHUA IHMK.IA JAHHOTO
BHIA B COUETAHNM C YCJIOBHEIME KOHCTPYKIMAMHE M HasHadaeMbIM go to. [Iycrs Heobxo-
A¥MO HallTy eINHCTBEHHBIH Kopenb MEorounena &2 — 20z% +69z+ 90 = 0 Ha uHTepBaJe
[0,12] MeTomOM MOMOBMHHOIO JEEeHHsA. ITY 3a4ady PELIAeT HPorpaMma

program bisec
real a/0/, b/12/, x,xa,xb,y,ya,yb,yc
integer i
x=a
assign 10 to i
go to 50
10 ya=y
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assign 20 to 1
go to 50
20 ya=y
xa=a; xb=b;
do while (xb-xa>le-3)
c=(xa+xb)/2
assign 30 to i

go to 650
30 yc=y
if (ya*yc<0) then
xb=xc; yb=yc
else
Xa=xc; yasyc
end if
end do
print *, ’KOpeHL paBeH ', XC

50  y=((x-20)*x+69)*x+90
go to i, (10,20,30)
end program bisect

2.2.3. BuoxkeHHble LIUKJIbBI

IIporpaMMEBl pemreHHus MHOMHX 3a7ad TpeDyOoT HECKOMABKUX UHKAOB. IlpuBemem
IpUMepbl TAKUX CUTYyaluii:

® YyIopANOYEeHHEe MacCHBOB,
o Taly/HMpoBaHMe MHOTOYJIEHA A/ pAda 3HAYeHWH apryMeHTa,
e pacuer TabynIbl 3HAYCHHN DYHKIMY, 3aJaHHOR CTENEHHBIM PIOM,

e DellleHne MeTONOM HTepallui ypaBHeHus Buma x = P,(z), rioe mHorounen P,(x)
BRIYHCIAAeTCA 110 [opHEpy,

® BLIMUCJACHNE TIPOU3BCACHUA MaTPHII,

e pacueT cpellHero ¥ W aHcnepcuu ) pe3yabTaToB M3MepeHH:

n

j:%z.’fi‘ D:nilz(l',j—i‘)g.

=1 i=1

B monobHbIx ciydadx o4YeHb BAXKHO NPABUJBHO ONDENEJUThH CTPYKTYPY Oyayiuelt mpo-
rpaMMBbl —— TMpeXAe BCEro KOJHYECTBO M OTHOCHTEBHOE PaclOOXKeHHe LHKJIOB (Imo-
c/lefHee 3ajaHue B UpocTeiflileM BapuaHTe MOPOKIAET ABA NOCACJOSAMEALHIIT ILI/IKJIa)‘
TonbKko nocsie TOrc UMeeT CMBICT HadHHATH COBCTBEHHO NPOrPpAMMHUPOBAHNE.

[IporpamMmupoBanue BJIOKEHHBIX MUKJIOB JIIOOOH KPATHOCTH Ha A3BIKAX BBICOKOIO
YPOBHA He TpeDyeT cClenMaJbHBIX CPEICTB mporpamMMupoBanus. B xadecTse mpumepa
npuBesieM (pparMeHT HPOrpaMMbl ¢ TIEPEMHOKEHNEM MaTpHUI ¢ = a * b :
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dimension a(4,6), b(6,5), c(4,5)

do k=1,6
s=s+a(i,k)*b(k,j)
end do

AHaams JalBoro OpEMepa l103Bo/seT ¢hOPMYINPOBATh B PEKOMEILIALIH [0 IPOrpaM-
MHPOBAHHIO BJAOXKEHHBIX LIHKJIOB:

e BHYTPEHHHME LHKJIbI HEOOXOAUMO NPHBOAUTH B HCXOMHOE COCTOAHME — 3TO KacaeT-
csf oHepaluii HAKOILIEHHA PA3HOTO BHJIA — HeNoCpedcmeenino 1epei ero HavasoMm
(obpaTnTe BHUMaHHE Ha NOJOKEHHE OnepaTopa oOHYJIeHHd §);

® BHYTpeHHHNe IHUKJbLI, ONpedesdiouine OCHOBHYIO TPYAOEMKOCTDH BBIIIOJIHEHNA TPO-
rpaMmbl, HYXAHO CTPOHTH IpeAeqbHO 3KOHOMHO, BBIHOCA M3 HHUX BBCPX HJM BHU3
TIO TIpOorpaMMe HOBTOPAIIINECH BEIMHCJICHRA H OoHepallnun I’IHLL(“KCI’II)OBH‘HHH1.

Bropas pexomenpanMd B IpUMepPE Peasil30BaHA BBeJeHHEM IIPOMEXYTOUHOl nepemMeH-
Hoit s BMecTo paboThl HenocpeacTBero ¢ aneMentoM ¢ (i, 3).

BiowennocTb HHK/IOB JJ1s HANIAZHOCTH HYIKHO YKaswIBaTh orcTynami. [Tpu roy-
BGOKOM BAOKEHIOCTH MOKHO Je/1aTh 3ar0/I0BOK H KOHEI IHK.1a uMeHoBaHHbIMIL. [losesHo
TAKZAE TOCTPOEHUE HKJIOB C YMCJOBBIMH MeTKaMH THIA

do 10 1=1,30
s=s+x(1i)
10 end do

Teno MUKJIA MOXKHO OIPAHHYHTL U APYTHM MOMEUYEHHBLIM BBIIOJIHAEMBIM OINEPATOPOM.
Ha Bui 3axmounTe/IbHOTO ONepaTopa HAJAraloTcs HEKOTOPbIe OTpAHHYeHH:A; MO3TOMY
HMKJ ¢ YHCJIOBOI MeTKOH peKoMeHIyeTcd 3aKaH4YNBalh [OMEYEHHBIM OHepaTopoM IIpo-
JoJAKeHHa continue, He BBITOJHAIOUMNM HUKAKUX AeHCTBHIl.

2.2.4. [onoJiHuTe/bHBbIE CpeOCTBa

Hocpounblii (110 IOMOJHNTENBHOMY YCJIOBHIO) BBIXOJ, M3 LIMKIa Ha ciedylommnii 3a
end do onepaToOp BO3MOXKEH C HOMOLIBIO OIIepaTopa

exit [<uma>]
[pu 3aJaHHOM HMEHH BBIXOJ IPOM3BOAMTCA M3 MOMEYEHHOIO THM HMeHeM HukJa. Io
YMOTYaHHIO BEIXOJ, 6yJET TOJBKO H3 CAMOIO BHYTPEHHEIO, HEIIOCPEJCTBEHHO OXBATHIBA-
I0DIero exit. AHAJIOIHYIHO OlepaTop

cycle [<umsa>]
BLIBOTUT Ha YTIPaBJIAIONLYI0 KOHCTPYKIMIO MOMMEHOBAHHOIO IHKJIA.

1 91y HYHKUUKA MOKHO MEPESOKHTh HAa ONTUMHA3UDPYIOIUI KOMITHIATOP.
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Inxa do while cuymnTaercs ycrapeBlleli KOHCTPYKIHEHR; LIaHUPYETCA €ro 3aMeHa
Y rayXum” IHKJIOM

do
if <JIB> exit
<6JOK>

end do

¢ BO3MOKHOI MepecTaHoBKOl yCI0BHOTO oeparopa u 6J0Ka.



I'maBa 3.

MaccuBbl

3.1. PoJup MaccuBOB

MacCHBOM HA3HIBAETCH YIIOPAZOUEHHOE MHOKECTBO OJHOTHITHBIX 3HAdeHHH (cu-
COK, TIPOEKIUI BEKTOPA, TabJIHIIa Pe3y 1bTaToB KCHEPUMEHTa, MATPHIA npeobpa3oBaHnsd
KOOPAMHAT). DIIEMEHTH MacCHBOB OOBIUHO 06pabaTbIBAIOTCA HEKOTOPBIM CTAHIAPTHLIM
obpazoM. CCBLIKA HA 271eMEHT MAaCCHBA COCTOMT M3 ODLUETO HMEHI MacCHBa I (B KpYraBIX
cxoBrax) Habopa MHIEKCOB, XapaK TePH3YOUIHX HOTOKEHIIE B HeM N30PaHHOr0 2/1eMeHTA:
a(i,j) o3HauaeT >IeMEHT MATpHUBL @ HA epecederuy i-i cTpokn u j-ro crosbua. Tenm
CAMBIM OTNALACT HAZOBHOCTb B COTHAX PasJMUHbIX AMEH I/ POJCTBEHHBIX 00BEKTOB
nporpaMMbl. JIBa MaccuBa CIHTAIOTCA PABHBIMH, €CJIH PABIBI MX 3JEMENTDL, CMoAUUE 6
OOUNAROEHT NOSUUUAT. :

ViaeKchl caMi MOrYT GBITB JeMeHTaMH MACCHBOB (TaKas BO3MOMKHOCTD B Mpel-
lecTBy POIX Bepcuax Poprpana OTCYTCTBOBAA).

MarpuuHOo-BexTOplible 0603HATEHHA ABJIATCI OCHOBOM A3BIKA coBpeMeHHO#H Ma-
TemaTuki. [lMKJINYecKoe ONMCaHKe MOKOMIIOHEHTHBIX onepaluit Beeria 661710 BaKHBIM
5J1EMEHTOM MPAKTHUECKOrO MpPOTPAaMMUPOBAHUA, U B DA A3BIKOB NPOTPaMMHPOBAHIIA
(Aabda, I1J1/1) eme B 60-e rr. 6b1AM BBEAEHb CPEACTBA X KOMIIAKTHOTO 33 1aUi. Ceti-
qac B CBA3M C MACCOBBIM DAaclpoCTpaHeHHeM BEKTOPHBIX MPOIECCOPOB U APYIHX BUIOB
napasseabio paboraonwx ycrpoiicrs cynepdBM HacTasio Bpem: BBEACHHA B AILIKH
IpOrpaMMHUpOBaHns GoJlee CI0KHBIX Onepaluil Hal MacCHBaMH.

3.2. Onucanue MacCUBOB

MaccuBBI XapaKTepH3yIOTCs THIOM 3HAYeHUH WX 9/IEMEHTOR, paHzos — HHCJIOM
usmepennit! (#e Gosiee ceMu) B TPAHMYHBIME IapaMy — [MANa30HOM HHIACKCOB 110 Ka-
JKIOMY W3MepeHmio. ['paHnIpl Kak/oro MUATA30HA Pas3oesIAoTCA ABOCTOHEM; HITAN A
rpanymna +1 npu omncaHny MoxeT OpITh ONyIICHA. IIpuBeiem HECKOJILKO NPUMEDPOB OINU-

cCaHud MaCCHBOB!

real a,b,c
integer k
dimension a(0:4), b(3,7), <(3,7), k(86)

1 He myraTh C PaHTOM MaTpHILbI !
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Bropoit BapuantT TOro e ommcaHus yKasbBaeT I KaxJ0ro ofbeKkTa HOJHbI Habop
aTpubyTOB:

integer, parameter 1 n=3
real, dimension a(0:n+1)
real, dimension (3,7) :: b,c
integer, dimension k(8)

3aech 414 3aJaHUA TPAHUIBI MACCHBA a IPUMEHEHO KOHCMAHMHOE BBIpazxkeHue, KoTopoe
MOZKET OBITh BBIYHCJICHO Ha STalle KOMIUAAunn. HanoMHIM, 4TO IpaHiYHbIe 1apbi MOTYT
ObITh yKasaHbl H HEIIOCPEICTBEHHO B ONUCAHUH THIIA.

M3 paccMOTPEeHHBIX TPHMEDOB CIeIyeT, ITO aTPUOYTHl MOI'YT 3a/aBaThCA KAK MO
PO3HDB, TaK H BMeCTe, pHIeM oObeKThl ¢ OOWHMH aTpubyTaMu MOKHO TPYIIHPOBATEL B
enublit cnucok. Bropoil Bapuant kak Gosee yeToHuuBbIL K OLINGKAM CUHTACTCS npen-
MMOYTHTEbHBIM.

IIporsaeHHOCTH MaccHBa O HEKOTOPOMY U3MEpeHHIO HAa3BLIBAETCH €r0 IKCIEH-
MoM, a yNopsnodeHHbIH No/THEBIH Habop 9KCTeHTOB — opmoti MaccuBa. Maccupnl Oau-
HaKoBolt hopMer cunTaoTca Konpopamusmu. lloguepkHeM, 4To O KOHMDOPMHOCTH MAC-
CHBOB COBNAJEHHWE TPaHHM4HBIX Hap He Tpebyerca. Ckansap cumraerca KOHGDOPMHBIM C
smobLIM MaccuBoM. IIpousBsenenne sKCTEHTOB 3aM2eT pasaep MAacCHBA.

B FPS MaccuB MoxkeT UMeTh HyJIEBYIO MIHHY 11O ONHOMY HJIH HECKONBLKHM H3Me-
PEHHAM U, CIACHOBATeNLHO, HyJeBoll pasMep. Hukakue BhI4HCAeHUSA ¢ HIM peaJJbHO HE
BeINOJTHsIOTCS. TeM He MeHee, OH NOJUKEH OBITH Mo cBoeil ¢hopMe COBMECTHM ¢ OCTAJIb-
HBIMH OIlepaH[aMH BBIDAXKEHHA HIN JIEBOI 9acThlo ollepaTopa npucBauBakug. Ckandap
PopMaabro He ABAACTCH MACCHBOM C HY/JIEBHIM DAHPOM M €IHHUYHBLIM 3KCTEHTOM U He
MOMXKeT HOACTABIAATLCA BMECTO TAKOBOIO.

OJIeMEHTBI MACCHBOB PACIOJIAraloTCst B NAMATH TAaKIM 06Pa3soM, 4TO IEPBHIM Me-
Hgerca craplumit (camblif JeBbIi) WHIEKC. B YacTHOCTH, MATPHIBI PAasMENIAlOTCa no
emoabyam. Iro o6CTOATENBCTBO CleyeT yIUTLIBATL IPH OPraHH3alHi BBOAA U BEIBOAA
MHOIOMEPHBIX MacCHBOB.

3.3. BbIpe3kH U ceueHHUsI MacCUBOB

g cChIZIKM Ha 2J1eMeHT MaccHBa 3aJaeTcd HHIEKCHpOBaHHas IepeMeHHasd, Ha
MacCuB B IEJIOM cChiataloTcd 110 ero uMeHH. B FPS ecth BosMoxkHOCTE HEenocpeacTBeHHO
paborarh ¢ 9aCTAMH MAaCCHBA — BbIpe3KaMyl H cedeHUAMHU. Bupeska U3 MaccHBa Mpel-
craBadgeT coboil mogMmaccHB BHIA

<uMA_MaccHBa> (<mHanasoH>, ... ,<OHamna3oH>)

DNIEMEHThl BHIPE3KH H3 MacCHBa MOryT OBITH B3ATHI C WIArOM, OTJMYHBIM OT eNUHH-
nbl. B aToM ciiygae BeIpeska no COOTBETCTBYIOUIEMY U3MEPEHUIO 331aeTCA MPUNAETNOM.
Tax, a(i,2:8:2) — 5T0 YeTHbIE 3JIeMEeHTH i-if cTpoxu MaTpuusl a. Illar Moxer 6HITH
U OTPUULATEJIBHBIM; TOT[Aa BTOpPOH 3/leMeHT TPHIIETa HOJLKEH OBITH MEHbIIe MEPBOro,
U 3JIEMEHTHl MCXOIHOIO MaccHBa DynyT BoIOMpaThbes B o6paTHOH MOC/IENOBATE/ILHOCTH.
OuylleHHble HIKHEE TN BEPXHHE IPAHHIBI BEIDE3KH 3aUMCTBYIOTCA Y MAacCHBa B LIEJIOM.
Ecan no xakoMy-1o msmepeHuio onylieHbl 06e TPAHUIBl BHIPE3KH {nBOeTOYME HOKHO
OBITh COXPAHEHO), TO TOBOPAT O cevenuy MaccuBa: a(i,:) O3HAYAET i-10 CTPOKY VIIOMS-
nyToit Marpuusl a. [loraTHe KOHGMOPMHOCTH MACCHBOB €CTECTBEHHO HEePEHOCHTCS M Ha
BBIPE3KH. ’

Bobipesky MOXKHO 3a7aThb TaKxkKe C IIOMOUIBLIO 8exmMopHo20 undexca. KoHCTpyKIus
suna x((/2,4,8 ,1/)) o3Ha4YaeT BEKTOP, COCTABJICHHBIA U3 YeThlpex KOMIIOHEHT BeKTopa

N 2o AGT
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X B yKaBaHHOﬁ nocJie1oBaTCIBHOCTH. HOMepa H3BJIEKaeMbIX KOMIIOHEHT JOJI2KHBI HaXO-
ANUTHCA B OTBEACHHBIX OIIMCAHUEM I'paHHIaX 1 MOTYT HOBTOPATHCA. HpH NCHONb30BaHUHN
BEKTOPHOI'O MHIEKCa B A€60l JacTu oneparopa HNpHCBaMBaHHA M B CIIACKe oneparopa
BBOa IOBTOpECHUA NCKJIIOYEHbLL — HHa4Ye€ NPUIIJIOCH GbI IIPHCBOUTL OJHOMY H TOMY XKe
2JEMEHTY HECKOJIbKO Da3HbIX 3HayeHuit.

3.4. 3amanume MacCHUBOB

/1 03HAYMBAHHA MACCHBOB CYUECTBYIOT CAENVIOIKE CPENCTBA:
e onucaHHe HaYaJbHBIX 3HAYEHH,
e OMEepaTop BBONA,
e oneparop NpUCBAHBAHHA.

HpHBe}leM IIpUMEPHLI MCIIOJAL3OBAHUA 3THX CPEOCTB (KpOMe BBOJa, O6Cy}K,IIaeMOFO oT-
IleJleO). HGPEMGHHI)IG 1 MACCHBbI MOXKHO HHHIMAJANW3UPDOBATH HPAMO B OIIMCAaHUM THIIA!

real 1 2=0.0
integer, dimension(3) :: m /2,5,11/
integer, dimension(4) :: k=(/1,3,5,7/)

(3anuch B IPaBOH YaCTH IOC/IEHETO OINCAHUS HA3BIBAETCA KOHCMPYKMOPOM MACCUER).
B Tex xe Henax MOXHO MCIOJIE30BATh OllepaTop

data <CIHCOK_o06beKTOB>/<CIHCOK_3HaYeHHH>/
rie <CIHCOK_o6%eKTOB> BKJIIOYAET MepeMeHHble N HeABHble UK. IIpn osnaunbasuu
NPOHCXOOUT HO3IEMEHTHOE COMOCTABJIEHIHE 0GOMX CITHCKOB C yUeTOM CTPYKTYpHI 06beK-
TOB (MAacCHBOB) I HOBTOpuTeself Buga 4% B clucKe 3HaueHHi:

integer i, j
integer, parameter :: 1=4, m=1%(1+1)/2

real q(1,1)
data ((q(i,j), j=t,1), i=1,1) /m*1.0/

3mech 3ANOJHAETCH BEIIECTBEHHBIMU €NUHMIAMHM HUKHAS TPEYroJibHa#g 9acTb MaTpH-
bl q pasMmepoM 1*1. Obparure BHUMaHHE Ha UCHOJbL30OBaHME B 3TOM IIpPUMepe MMEHO-
BAHHBIX KOHCTAHT U KOHCTAHTHBIX Bhipaxenui! OTMeTUM JONOIHUTENBHO, YTO

e IUKJIAYECKUH CIUCOK 3aKJiovaeTcd B CKO6KH7
® NUKJJHYECKHI CIIUCOK MOXKeT OBITH BJIOKEHHBIM,

e BO BCEX IUKJIaX MOXKHO JOMOJHUTENbHO yKa3aTh rocJse Npasoif rpaHunsl war Ipu-
pauleHus napamerpa (o ymosdalumio Geperca +1),

e Kaxjas MepeMeHHadA NJIH 4acTh ee B IPorpaMMe MOTYT HHULMAJII3NPOBATLCA TOb-
KO OIWH pa3s,

¢ IIPpH pasJuiIU# B THIIaX 3JIEMEHTOB MacCHUBa M 3aJaBacMbIX 3HavYeHnH IIPOUCKOIONT
aBTOMaTHU4YEeCKoOe Hpeo6pa30BaHHe HOCJICAHNX (KaK B olieparopax HpHCBaHBaHHﬁ).

ITap couckoB (Kak W caMux oneparopoB data) MoxeT ObITh HeCKosIbKO. B nmxecseny-
IOIleM [IpUMepe



3.5. IIODJIEMEHTHBIE OIIEPAIIHH 35

real, dimension s(24)
data s/24%2.0/

oneparop data BBEHIOJIHSET NEPBOHAYANLHOE 3aNOMHEHHE MaccHBa s nBoitkamn. [Tagee
BLIPE3KE U3 3TOTO MACCUBA YK€ B BBIIOJHAEMON JACTH IPOrpaMMbi NPUCBANBAETCH 3Ha-
geHue xonucmpyrmope maccusa. Hocneanuit cocrout us onpenensiontero paxg 2, 4,...,20
ITHKJINYECKOrO CIHCKA ¥ JABYX OTAEAbHBIX 3HaYeHH.

KorcTpykTOp MosBosisieT 3ajaTh TOAbKO OJHOMepHBIH MaccuB. OmHako ¢ momo-
1IBI0 BCTPOeHHOM dyHKIUN reshape ero Jierko npeobpasoBaTh B MHOTOMEPHBII:

d=reshape((/(2*i, i=1,10), 12.0,15.0/), (/3,4/))
3dech TaKUMH Ke »JeMeHTaMi 3anouHdgercd (mo croabuam!) maccup d(3,4). Cpasy
Ke OTMETHM BO3MOXKHOCTBH HDHMeHeHHs reshape mjisg Apyrux npeobpasoBaduit — Ha-
OpuMep, MaTPHUBI B BEKTOD (LPH 3TOM HEPBBIM apryMeHTOM YKa3hIBaeTcsd MaTpHIa, a
BTOPOl MO:KeT GBITH OMyLIEH).

Hcnonb3oBanie BRIPE3OK MO3BOMSET yIPOCTHTH (POPMHPOBAHAE MATPHI, CO CTaH-
JapTHbME dparmedtamu. HycTs

121 12 1 1 00
A=13 4 27, B=4y3 4 2 0 1 0
6 1 5 6 1 5 0 0 1

Ecaw ID — eOHHHYHAs MaTpHOa pasMepoM 3 X 3, To B MoxHO cdopMupoBaTh IBYMs
OIepaToOPaMH IIPHCBAHBAHNSA

b(1:3,1:3)=a
b(1:3,4:6)=1id

3.5. IloaseMeHTHBIE OllepaIuy

B I'PS Bo3Mox&HO KOMIIaK THOE OMUCaHie MO3JAeMEHTHLIX onepaluil Han KoHdopM-
HBIMJ MacCHBaMu H Bbipe3kamu. Bo dparmenrte

real a(8), c(6), d(8)
a=7.0

d=6.67

c=a+0.5*d(3:8)
a=exp(c)

nepBble Ba NPHCBAUBAHHS Pa3PEeLIeHbl W3-3a KOHMOPMHOCTH CKaJIsipa M HPOU3BOJIL-
HOTO MacCHBa; TpeTbe JONYyCTHMO Osiaromapsd BHIOPaHHON NPOTAKEHHOCTH BBIPE3KH H
[103JIEMEHTHOMY XapaKTepy CJOXKeHHs BEKTOPOB; YETBEPTOE ONPEIEIAET MO3JIEMEHTHOE
BBRIYHCJIEHIE OKA3aTENbHON (PYHKIUH.

3.6. BpiGopouHbie nelcTBUA

Koncrpyxkuus where nossoJidgeT 3anporpaMMHUPOBaTh NeHCTBHA ¢ HEKOTODPBIMH
3JEeMEHTAMHI MAacCHUBa, OTOHpaeMBIMH B COOTBETCTBHH C JIOTHYECKMM MAaCCHBOM TOH xKe
dbopmur (wmacxkoit). Tak, Bo dparmente

~
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where (a<0) a=0
BCE OTpHIATeLHEIE 3JIEMEHTBI MATPHILI a OyIyT 3aMeHeHbl HyJIAMH. 3aMEeTHM, 4TO BCE
KOMIIOHEHTHI 3TOM 1 POACTBEHHBIX efi KOHCTPYKIu aBAsIoTcs MaTpiunbiMu. Hanbomee
OBIIHM SIBJIAETCS ONepaTop

where (<JIB-maccus>)
<IPUCBAHBAHHA_MaCCHBOB>
elsewhere
<IpUCBAHBaHHA_MaCCHBOB>
end where

(610K elsewhere HeobssaTesnen). Oneparopop NPHCBaHBAHNA B KaxIOM OJIOKe MOXKET
ObITb HECKOJIbKO, HO BCE OHM JOJUKHBI OTHOCHTBCS K MAaccHBaM OJMHAKOBOH hOpMHI,
coBnajaolleii ¢ dpopmoit macku. Jlorndeckoe BeIpaXkKeHne-MacCHB MOXKET [OPOXKIAATHLCS
HOKOMITOHEHTHBIM BLITIOIHEHHEM OTlepalliil OTHOIEHUSA UIIH TPOU3BOJILHO GbopMupyeMoit
JIOrH4YecKoit Mmackoil:

real x(100)
integer sparse (100)
logical, dimension(100) :: mask
mask(1:100:2)=.true.
where(mask)

x=x+1.0

sparse=1
end where

B sTtom npumMepe KaxXOblil HedeTHbI 3JEeMEHT U3 X 6yneT yBeJHYCH Ha €uHHLY, a U3
sparse IOJYYUT €JIMHHUYHYHOE 3HaYCHHE.

3.7. BcrpoeHHble (hpYHKIMH IJI11 BEKTOPOB H MaTPHUIL

3.7.1. CaopaBounble pyHKIUU

D1 GYyHKUME TIO3BOIAIOT IMOJYYATh HHGMOPMALHMIO O CTPYKTYpPe MAacCHBa M ero
u3mepennsx. Takaa uHdOpManua HCHONB3yeTCd B IPOLEHAYpax, TapaMeTPaMi KOTOPbIX
CJIyJKaT MaccUBhl lepeMeHHoro pasmepa. @ynxmusa 1bound(al,dim]) BosBpamaet Mac-
CHB HWKHUX rpaHun A (mpu Beisose lbound(a,2) — IpaHUIBI IO BTOPOMY H3MEPEHNIO).
AHaJIOrMYHEIe Pe3yJIbTaThl O1d BepXHUX rpanul naer hbound. @ynkuns shape(a) BHI-
JaeT BEKTOpP 3KCTEHTOB Maccupa-apryMenTa, size(al,dim]) — »kcTent mo saganHoMy
H3MepeHuIo (TP OMyleHHOM HOMEpPE H3MEPEHHs — IIOJIHOE YUCJIO 3JIEMEHTOB).

K rpynme pafoTamolmx ¢ MacCHBaMH CIpPaBOYHBIX GYHKIHI Mbl OTHeceM H
HeobXoOuMYIo [Jis1 pacdeTa BPEeMEHHM BBINOJHEHWS Y4YacTKa IPOrpaMMbl NpOUEAypy
date_and_time. Fe oTBeTHBI KatoueBoll napaMerp values IpeanoJaraeT MacCHB M3
BOCBMU [EJIBIX YHCes], YeTBIPBMA ITOCTEAHIMH KOMIIOHEHTAMH KOTOPOI0 SABJAIOTCA 1aChl
(h), muryTH (M), cekynasl (s), ThHicAYHBIE NoJH ceKyHabl (t). IlosTomy dbparment

integer <(8)
integer h,m,s,t, dh,dm,ds,dt
real time
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call date_and_time(values=c)

h=c(5); m=c(8); s=c€7); t=c(8)

< H3MepAeMHIl yYacTOK>

call date_and_time(values=c)

dh=c(5)-h; dm=c(8)-m; ds=c(7)-s; dt=c(8)-t
time=(dh*60+dm)*60+ds+0.001*dt

o
obecrnequr olnpeHesieHue BpeMeHH IiporoHa y4yacTKa B CeKyHIax™.

3.7.2. IlpeobpasoBaHue MaccuBOB

®yHKINA transpose BHITOJHAET TPAHCIOHUPOBAHHE JBYMEPHOTO MacCHBa. YXKe
HcnoJb3oBantasa HaMi Gyukius reshape(<Bxon>, <popma>) npeodbpasyer BXoaHON Mac-
cuB K $opMe ¢ 3aJAHHBIMH TIOCTOSHHBIME sKcTernTaMu. IIpeobpasosanne nponsBonHTCH
¢ coXpaHeHHeM cTaHJAPTHOIO MOpAIKA CIeJOBaHUA dJIeMeHToB. Ecan

12
A= [3 4 2]*
TO omepaTop

b=reshape(a, shape=(/3,2/)
Ipeobpasyer »Ty MaTpUIly B

1 4
B=13 1
2 2

Dra HYHKIHS HaCTO HCIOAL3YeTCs N5 1peobpa30BaHia BEKTOPa, 3AJaHHOI0 KOHCTPYK-
TOPOM MAaccuBa, B MaccuB Tpebyemoit hopMbL.

[peobpasyromasn ¢ynkuua pack(a,mask,v) ynakopbBaeT 0ToOpaHHbIe IO MacKe
3JIeMEHTH a (B MOpAJKe WX pasMelleHus B naMaTH) B BekTop v. [lpeanosaraercs, 4To
JauHa v OyJeT mocTaTodHolH.

®yukina spread(a,dim,n) Bo3BpaaeT MACCHB C PAHIOM, Ha eIMHHUIY OOJIbUINM
a, TpUCTpaKBasi n—1 KOIMHIO HCXOJHOTO MacCHBa K a 110 YKa3aHHOMY BTODBIM IapaMeTPOM
uamepennio dim. [lycts a = [1 2 3] . Torna pesyIbTaTOM BbiIOJHEHHS

b=spread(a,1,4); c=spread(a,2,3)

ByayT MaTpHIbI

B= c 2l o=12 2 2
12 3 3 3 3
12 3 '

PyHKUUA merge MPOM3BOIAUT YIpaBAAeMOe CJIHAHME KOH(MOPMHBIX MACCHBOB IO
3amaHHOMY Kpurepuio. Hanmpumep, oneparop

¢ = merge(a, b, a<b)
dbopMHEpyeT MATpHUILY ¢ dJeMEHTaMH ¢; ; = min{d; ;, b j} .

2 HpH YCJIOBUH, YTO BECh IIPOT'OH peaIu3yeTcd B T€4eHHUE OOHUX KaJIEHOJAPHBIX CYTOK.
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3.7.3. HeasemeHTHbIE ollepaluu

Qynxuua dot_product(a,b) obecreunBaeT CKasdpHOE NlePeMHOXKEHNE BEKTOPOB
aub. IIpn xoMnIekcHoM a a,1A b 6epyTcsd KOMIIJIEKCHO CONpsiKeHHble 3HaueHus. DyHK-
mnda matmul (a,b) BHIIOJIHSET MaTPUYHOE YMHOMKEHHE onepaHaoB. B ciydae Jorudeckux
onepasaoB PN BBIYHCJIeHNH obenx sTux GyHKUuit apudmMeTiyeckie yMHOKEHHE U CJI0-
KEHHE 3aMEHHAITCH OXHOMMEHHBIMH JOTHYECKHMH OlEpaluAMH.

O6o3nauumM uepes mask orndeckuii MaccHB Toit ke HOPMBI, YTO HCXOOHAA MATPU-
la (HampuMep, pe3yJbTaT HOKOMIIOHEHTHOH MpPOBEPKH IMOJIOAKHTE/BHOCTH 3JIEMEHTOB).
®dyrxkouy maxval, minval, product ¥ sum MMeOT OYeBUAHBIH wucioBoit cmbica. Ha-
npuMep, KoHCTpyKkiust product(a, mask=a/=0) nojacyuTaeT NpoH3BeleHHE HEHYJIEBBIX
aJIeMeHTOB MaTpHUbl a. PyHKIMKU maxloc u minloc BO3BpAMIAIOT MAacCHBBI KOODIHHAT
»KCTPeMaJIbHBIX 3HA4YeHHH (1IpH HAJTHYNM HECKOJIBKUX TAaKHUX 3HadeHH#t — HepBoro m3
Hux). Bce oHu MOryT nMeTh HeoOA3aTENIHBIM BTOPBIM NTapaMeTpoM MacKy. @ynkiun all,
any BO3BPaWIAIOT COOTBETCTBEHHO 3HAYEHHE MCTHHHOCTH JIOPMYECKOTO NPOU3BENCHUA U
Jlorndeckoli cyMMBI mask, a count — KOJMYECTBO MCTUHHBIX 3JIEMEHTOB.

IIpuBeneM HECKOJILKO IIPHMEPOB Ha HCHOJIL3OBAHNE HE3JIeMEHTHBIX QYHKIH oT
MaccupoB. /1A moacyera Npon3Be/leHnd 3JeMEHTOB MATPUIIB! Z, IPEBBIIAMNAX 10 MO-
OYJII0 eQUHUILY, CAeAyeT BOCHOb30BaThesd hyHKInelt

product (z, mask=abs(z)>1.0)
3gech HCnodab3oBaHHe MacKi oba3arenbio. Eciu 1eobXoquMo BEIYHCIHTD

m n

I1> s

i=1j5=1

3TO MOMKET OBITh CHETAHO BBI30BOM
product (sum (a, dim=2))
(cyMMHUpOBaHHE BBINOAHACTCH 10 BTOPOMY W3MEPEHUI0 — HOMepaM CTOJBIOB).
HakoHen a1 HaKONJIEHMSA CYMMBI ApPHBIX MPOU3BEIEHNH CTPOKH NepBOit MaTpH-
bl Ha cTogben, BIOpOli (BHYyTpeHHMH HUKJ 3aJadd O TMePeMHOKEHHHM MaTpHI) MOKHO
BOCTIOJIb30BATHCA KOHCTPYK et
c(i,j)=sum(a(i,:)*b(:,3))

IokaxeM KOMILIEKCHOE UCIOJIb30BAHHE BCTPOEHHBIX CPEACTB 00PabOTKH MaccH-
BoB. [lycths manma Marpuna urps ¢ HyJieBolt cyMMoi

4 5 9
A=1|7 6 8
8 4 3

1 HeoOXOoAMMO HallTH ee KaHOHHMUYeCKNe HOPMbl, BEPXHIOIO M HIDKHIOI UEHBl UIPhl W ¥ V
COOTBETCTBEHHO B KOOPAMHATHI ceiioBoro aaeMeHTa. Ilocsenunit mo onpenenennio OqHO-
BPEMEHHO ABJIgeTC MHIHEMYMOM B CBOelf CTpoKe ¥ MaKCMMyMoM — B cTojbne. 3agada
pewaeTca nporpaMmont

program matrix
real a,lnorm,mnorm,se,sc,sr,v,w
integer i
dimension a(3,3),10(1),j0(1),sc(3),sr(3)
data a/4,7,8,5,6,4,9,8,3/
! CynTaeM HOPMH MaTPHIUHN
do i=1,3
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sr(i)=sum(abs(a(i,:))) ! CymMu Momymeil CTpox
end do
mnorm=maxval(sr) | MakCHMYM H3 HHX
print *, ’mnorm = ’,mnorm ! 21
sc=sum{abs(a),1) | AHaJOTHYHO IIo cTonbuaM,&
! Ho obouwnHCh 6e3 LHKIA
lnorm=maxval(sc) ! MakCHMYM H3 HHX
print *, ’lnorm = ’,lnorm ! 20
se=sqrt(sum(a*a)) | >BRIHNOBA HOPMA
print *, ’enorm = ’,se ! 18.973670

! HmeM cenyioBYH TOYKY
v=maxval(minval(a,2))
w=minval (maxval(a,1))
i0=maxloc(minval(a,2))
jO=minloc(maxval(a,1))

print #*, ’HuxHAs meHa HIPH = ',V ' 6.0

print *, ’'Bepxusas ueHa HIPH = ’,W 1 6.0

print *, ’KoopmHHATH CEOJIOBOT'O dJeMeHTa’

print *, ’i0 = ’,i0,’ jOo = ’,jO ! 10 = 2, jO = 2

end program matrix

B nonosizeHne K KOMMEHTAPHUAM, BKJIOYEHHBIM B TEKCT IPOTPAMMBbl, OTMETUM
IPUHIHIMAILHYIO HEOOXOLUMOCTDE 00bsiBIeHHs 10 m jO KaK MacCHBOB A COBMECTHMO-
CTH JIeBoil ¥ NpaBoil YacTell onepaTopoB NPUCBANBAHUA UM OTBETHBIX 3HAYEHUIL.

3.8. IlmHamMu4decKas IaMATh

PasmMep MaccnBa 4acTo ONpeJessaeTcs NocJe HEKOTOPBIX Bbluncaenniit. UmeHHo To-
raa (T.e. cTporo mo ¢pak THYECKOil MoTPebHOCTH) H cie/lyeT BBLIeIHTh TaMATh 11 Hero.
IIpeaBaprTebHO MACCHB JIOJUKEH ObITh OOBABJIEH KaK pasmeiyaemvtti — ¢ aTpudyToM
allocatable, yKa3aHUEM ero paHra ¥ arpuOyTOB 3JIEeMEHTOB, HallpuMep

real, allocatable :: a(:,:), b(:)

BaMeTHM, UTO B onucanuu dimension ykasbiBaeTcs (IBOETOUNAMHU) TOJBKO KOAUNECTILEO
epanuunwux nap. llocie onpenesenua sHadeHnil Bcex BXOAAIUX B TPaHUIbI IepeMeHHBIX
oTnepaTopoOM BHIA

allocate (a(n,0:n+2))

IPOU3BOANTCA COBCTBEHHO BbIJAEIEHAE AMATH (CINCOK CO3JaBaeMBIX OOBEKTOB 3aKJII0-
gaercd B cKOBKH, gake ec/u obbekt oauH). BeipaKenns N/ IPaHHYHBIX Tap JOKHBI
6BITH LeJIoro THIIA. B omeparope allocate MoxkeT ObITH yKa3aH JOHOJHHUTENbHBIH fa-
paMeTp stat=<ums_ckanapHoii_repemennoii>. [Ipu ycrneurHoM BeIOENEHHH HaMATH 3Ta
IepeMeHHad TOJIyYaeT HyJeBoe 3HaueHue, HHade — IOJIOKUTenbHoe. Ecnn stat= or-
CYTCTBYET, a MaMATh BHIAEJNTHL HE yAaJOCh, BLIIOJHEHHE MPOrPaMMbl IPeKpalaeTCs.
[oeTopHoe BEIMOHEHHe allocate /Ul yXKe Pa3sMElICHHOPO MaccuBa (bHKCUpYeTCs Kak
omnbka ¢daspl cyeTa.

[Mo MUHOBAHUY HAJXOGHOCTH B MACCHBAX 3aHATAas UMY IaMATH OCBODOXK JaeTCs aHa-
JIOTHYHBIM OTIEPATOPOM

deallocate (<CIHCOK_MACCHBOB>)
rie rpaHMYHble Iaphbl YiKe He yKa3bIBAIOTCA. ITOT ONEepPaTOp HYXKHO HCIOJIb30BATh TAKKe
B cjlydae NepeonpeliesieHus! IPAHULl MaccHba. Beinonnenve deallocate AJ1d HE pasMe-
LIEHHOTO MacCuBa IIPUBOJUT K HENpeJCcKa3yeMbiM TOCJIeICTBUAM.

PasmeniaeMbie MacCUBLL HEJ1b3s MHALMAJAU3UPOBATh oliepaTopoM data.



T'naBsa 4.

O6paboTKa cTpoK

4.1. CTpOKHM MU MacCCUBBI CTPOK

[TepBorauaabHOE MOHATHE O CTPOKAX KaK TEKCTOBBIX KOHCTaHTaX OBLI0 BBEIEHO B
rnase 1. Ctpoka, Xor:a Obl  COCTOALIAR H3 HECKOJBKMX CHMBOJIOB, PACCMaTpHBaeTCA Kak
cKaaap (cKa/Jdgp-YHCIIO TOXKE COCTOMT M3 HECKOMBbKHX 1ubp!). B To xe Bpema umeercs
JOCTYT K ee dacTaM. JJoACTpoka 3aIaeTcs aHAJIOTHYHO CEYEHNIO MAcCUBa (JHANA30HOM
HOMEpOB MO3HIMIl — depe3 JBoeTouMe, Haua/JdbHad IO3MINA CTPOKH BCErAd NepBasd).
C'panuIsl MOICTPOKU, COBIAJAIONIE C TPAHNIIAMHE CTPOKH, MOKHO HE YKa3biBaTh, OAHAKO
npoeTouns obazareapibl. s Beibopa OTHENBHOTO CHMBOJIA €I0 ITO3HIHIO TOBTOPAIOT
KaK HMAKHIOIO ¥ BEPXHIOI I'DAHIIbBI IOACTPOKH.

MaccuBbl CTPOK MOTYT OBITH COCTaBJICHBI TOJIBKO U3 CTPOK OAMHAKOBOH INJIMHBL
¥ MCHOJIL3YIOTCA AHAJOTHIHO YHCIAOBBIM MaccHBaM (pasyMeeTcsd, K HUM HPHUMeHAIOTCA
apyrue onepauun). [Ipumepsl onucanuii:

character (len=5) :: rank
character (len=6), dimension(30) :: list

IlyinHa CTPOKY B IVIaBHOH IporpaMMe JOKHA 3aJaBaThCs KOHCTAHTHBIM BhIDAakKeHIEM.

Tlpn cChJIKE Ha TIOACTPOKY MAcCuse cmpok HyKHO CHAYaJa YKa3aTh M MACCHBA
H HHIEKC, a 3aTeM IpaHHIbl [TOJCTPOKH, HalpuMep

1ist(18)(3:)

(seMeHTH ¢ 3-ro o nocsenaero 13 18- ctpoxu mMaccuba list).

FauucTBEHHAA BCTPOEHHAA OUEpAlM#A JUIA CMpPox — 3TO CKJeuBaHue (KOH-
KaTenamud), obosnavaemasa //. Crpokn, ¢popMuUpyeMble Kak MPOAYKT KOHKaTEHAIHH
(’KINDER’//’GARTEN’=’KINDERGARTEN’), 1OIKHBI 6BITH OOBLABJIEHD! B pacyeTe Ha MaK-
cuMaJIbHyIo OuHy. Ipn pasnunuuu B JJIMHAX JieBolt u nmpapoif wacTell oneparopa npu-
cBaUBaHMs NpPaBasd 9acTh yCEKAeTCs WM JOHOJHsIeTCA MpobesaMi cnpasa.

4.2. ODyHKOUAHU OT CTPOK

"3 pyrxumit 0T CTPOK MBI PACCMOTPHUM TOJIBKO TPH:

iachar(C) — HoMep cuMBoJia C B copTHpyIlollelt nociiegopaTessbHocT! ASCIT (sameTuM
HeobXOAUMoe J14 nepesofa uudp U3 CUMBOJIBHOR B IHCJIOBYIO (hopMy paBeHCTBO
iachar(0)=48);
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char(n) -— cHUMBOJI, OTBedafouuit HoMepy n B KogupoBke ASCII
index(str,sub) -— nos3uimus, HauHHaA C KOTOPOH NOACTPOKa SUb BXOAUT B CTPOKY StI.

Kak npumep pabBoThl €O CTPOKaMU ONMIIEM MEPEBOX 4YHCJ/a B CHMBOJBHOE Ipel-
cTaBJ/IeHUE:

program numch
integer 11 number=3946790
character*7 string
call numchar(number,7,string)
print *, string
end program numch

subroutine numchar(mn,m,c)

integer :: n ! BXOOHOE YHCJIO
integer :: m ! rojnmyecTBO UMD
character(len=#) :: ¢ ! BHXOOHas CTpPOHA
integer ::1i,3,k,1
character*1 coocl
k=n ! HcxonxHoe YHCJIOBOE 3HaYeHHE
do i=m,1,-1 | mo3HuuA
1=k/10 |  Lenoe YacTHOe
j=k-10*1 ! ouepemmas uubpa =
!  ocTaTKy OT HEeNeHHHA
k=1 ! HoOBOE HeJHMOe
ci=char(j+48) ! mnepeBonm UHOPH B CHMBOJX
c(iri)=cl |  BRJINYEHHE B OTBETHYHW CTPOKY
end do

end subroutine numchar



L'naBa 5.

HpOI‘paMMHbIe KOMIIOHEHTBbBI

5.1. IIporpamma u ee KOMIIOHEHTBI

Tporpamma ra ®I0 npencrasnsier cobofi onpeneneHabIM 06pasom ohOpMIEHHYIO
COBOKYIIHOCTB oneparopon. Ona MoxeT 6bITb MOHOJIMTHOM HAN cocTaBHOH.

MunnMaabLHEBI CocTaB 3aKOHYEHHOH HPOrPAMMEL —— TOJMBKO 20.108HAA NPOZPAMMA.
Osnnako nobasd JOCTATOUHO CJIOKHast 3ajiaua Tpedyer ee pacCMOTPEHHs Ha HECKOJIBKUX
YPOBHAX JETaJdbHOCTH, YT0 OlpeledeT HepapXniecKoe NOCTPoeHNe IPOrpaMMBl H3 He-
cKOALKHX cybrnporpamym (nmponeayp). OBbIYHO BHIACHALTCH, YTO HEKOTOPHIE H3 YACTHBIX
337189 OTHOCATCA K CTAHIAPTHOMY apCeHasy MaTeMaTHKa HJIM THIMYHBI A4 paccMa-
TPHBAEMOro Kpyra NMPHJIOCKEHUH — CcJeNoBatesbHO, yiKe ObLIM MM JOJIKHb OpiTh 3a-
MPOTrPAMMUPOBANBI A5 MHOTOKpATHOTO NpuMenennd. Hcnonb3oBanue npouenyp genaer
IporpaMMy B IeJIOM KOMITaKTHOH i 0603pUMOil, yMEeHbIlaeT TPYA0eMKOCTb Pa3paboOTKI I
B 0COBEHHOCTH OTJIAIKH, [IO3BOJAET PAcNapasLIe/J nTh paspaboTKy MeXKIy HECKOIbKUMH
HCTIOJTHHTENAMM, obJlerdyaeT BHeceHHe HCUpPaBJIeHuil B C/IOXKHBI aJrOPHTM ¢ ONHOTHI-
HBIMU (pparMeHTaMH.

IIpouenypsl MOryT 6LITH BHYTPEHHMMH, BHEUIHAMH H MOLYJbHBIMH. Onucanpe
suympenneti NPOLEJAYPH HEIOCPEACTREHHO BKJIOYAETCA B TEKCT OXBaTblBalowlell Ipo-
rpaMMHOlH eIHHMIBI (HOCHTENA) N He MOXKeT ColepkKaTh BJIOKEHHBIX Mpoueayp. Buew-
1A TPOHETYPa CyIeCTBYET aBTOHOMHO i MoxkeT 6bITh paspaborana Ha JPYTHX A3bIKAX
(C u ero Bepcun, accembaep).

Ilpoepammmnnie edunuyp ObIBAIOT CAEIYIONMX BHIOB: [VIapHad NpOTpaMMa, BHell-
uAA Tpoueaypa, MOAYJIb i 00K Januwix. Kakmad us HHX

[ (bIIBI/I‘IeCKI/I orgeJieda OT APYTUX]

e HAMUHAESTCS OMNEePATOPOM-3aTOMOBKOM, COAEPIKAIMA CrelngHIecKoe LA Jdai-
HOl TporpaMMHON eQMHUIL KJIOUeBOe CJI0BO: program, subroutine, function,
module, block data;

e 3aKaHYNMBacTCHA NpelJokKenHteM end ¢ MOBTOpeHNEM (HHOIIA He 00A3aTETLHBIM, HO
PEKOMEHIyEeMBbIM ) TOrO Ke KJIIOUEBOro CJIOBA ¥ COOCTBEHHOIO MMEHH NPOrpaMMHON
E€INHUIIBL;

L4 O6pa6a’l‘bIBa€TCH KOMIINAATOPOM OTACJILHO OT OCTaJabHbIX.

Jliobasa nporpaMMHad eIUHUNE MOXKET CONEPKAThb HEOTPAHUYCHHOE YHCJIO IPE-
JIOYKeHUt BuIa
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include ’<uua_daiima>’

(nipu HeobxommMocTH — ¢ yKasahuneM nyTi ¥ ¢aitay). CrangapTHbie AUPEKTOPHH IJIA
IOMCKa BCTaBOK 3anaiorcd HacTpoitkoit MDS. Berabiennslit Teker ganee obpabarbiba-
eTCcs KOMIIHJIATOPOM KaK COCTaBHAs JacTb MPOrpaMMHON €IMHHIIbI.

BrimosanseMas IporpaMMa COCTOMT M3 OJIOBHOH IporpaMMBI M MPOU3BOJBHOIO
qHCJA OCTAJBHBIX NPOTPAMMHBIX efuHiMl. $acTbhlo TOJOBHON HpOrpaMMbi MOTYT ObITh
BHyTpeHHHEe nponenypbi. OBOOLIEHAbIT BapHaHT CTPYKTYPbl MPOrpaMMBbl IOKa3aH Ha
puc. 5.1.

Monayab
TosnoBHas npoueaypa MonynbHasi npoleiypa
l BHYTp. TIpolenypa ‘ ( BHYTp. npolenypa J
' BHYTD. IIpolieaypa l , BHYTp. IIpoleaypa J
Brewnsas npouenypa MonynbpHas npouenypa
( BHYTD. mpolienypa l l BHYTD. Ipoueaypa }
| BHYTp. IpoLIenypa \ I BHYTp. npolleaypa I
r BHYTp. IpOlleypa I [ BHYTp. Opolleaypa l

Puc. 5.1. Cipykrypa nporpaMmbl

BuioKeHHBIe TPONEAYPHl JI06OT0 BAJA HMEIOT JOCTYII KO BeeM 06beKTaM CBOETO HOCHTE-
JId.

Modyavs MOKET CONEPKATh HECKOJBLKO MOIYJIBHBIX IPOLEAYD, MPH HEOOXOLHMO-
CTH BKJIIOYAOIINX B cebsd BHyTpeHHue. KpoMe TOro, B HeM MOTYT COIEP/KAThCA ONUCAHHsI
JAHHBIX, ONpeeseHua TPOM3BOIHBIX THIOB, HHTepdelicHble 6/I0KH, rpyNbl namelist.
OBBIMHO MOTYJTH CO3AIOT CIICIMAIN3MPOBAHHYIO Cpey M MHCTPYMEeHTAapHil 1A peleH U
HeKOTOporo KJjacca 3agad (pabora ¢ ymaKOBaHHBIMU MaTpULAMK B MaTPULAMU CIIEIH-
AJBHOTO BN/, HHTEpBATbHAA apUMeTHKa, ajarebpa HEUETKNX MHOKECTB).

Baoku dannsia cOOEpsKaT TOJNBKO ONHCaTesbHbIe ollepaTopsl. OHH HCTOJIB3YIOTCA
UIA MHAIMAJIH3AINE TepeMeHHBIX B NMEHOBAHHBIX obmux 6J10Kax.

Toaoenaa npoepasasta UMeeT cJleayounii BUI:

[program <mmsa_nporpammu>]
[<omepaTopu_onxcanus>]
[<ncmonuseMse_onepaTops>]

[contains

<BHyTpeHHHe_Ipouenyps>]
end [program [<mma_mporpammu>]]
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ObasaTenbubiit oneparop end OrpaHUYMBACT TEKCT HPOrPAMMHON KOMIIOHEHTH U
3aBepuaeT ee BbimoJiHenue. llpekpalueHne BbIMTOMHEHHA TPOTPaMMbl 3aJaeTCsAd TaKike
onepatopoM stop. [locaensuil MoxkeT CONpoBOKIATECH KOJOM 0CMAaRO6a4 — TEKCTOBOM
KOHCTAHTON WA MmocJenoBaTenbHoCTho i) (40 b 3HAKOB), KOTOPBIE BBIBOAATCA IPH
cpabaTblBaiMH JAHHOIO OCTAHOBa. JTOT MpHUEM MOJIe3eH IIpH oTdalxe u obpaboTke aBa-
pHIHBIX CUTYaUuit (HaIpUMepP, HEKOPPEKTHHIX HCXOIHBIX JAHHBIX).

Buewnsa npouedypa ornmdaercs or roJIOBHOH HpOrpaMMBI TOJTBKO 3aroJOBKOM
H KJI0YEBBIM CJIOBOM B 3apepiiatoliell crpoxe. Ona npuBognrcs B JeifcTBie omepaTo-
poM call H3 Bbl3biBaloWel NMpOrpaMMHOH eNMHHUBLI AN yKasaTesaeM GbyHKIMM (mist
dyrkumit). UMena BHelU#nx Ipouenyp ¥ dbopMadbHble HapaMeTphLl-HPONeay pbl JOJIK HbI
6BITH creludUIIpoBaHbl ONHcaTeleM B BhlablBalomell mponenype Kak external sinbo
intrinsic.

Buympennue npouedypsi BRINIAIAT TaK Ke, KaK MOILyJAbHbIe, HO HE MOTYT UMETH
BJIOXKEHHBLIX B HUX [POLEIYD.

IMocse 3arpysku Bcero HporpaMMHOTO KOMIJIEKCa B OMEPATHBHYIO NaMATh YIpa~
BJIEHHE IlepefaeTcsa TOJIOBHOIl MporpaMMe.

5.2. IlommporpamMMBbl

3aron0BOK NPOIEIYphI-MOATPOTPAMMbl HMeeT BHA,

SUBROUTINE <umsa_mpolenypi> (<cmucok_(opMaTLHHX _NapaMeTpoB>)
dopMaJIbHBIE MapaMeTphl BBOAAT 0DO3HAUEHHA /14 ONHMCAHUA CTaHJAPTHBIX JelfcTBHil,
BBIIONHIEMBIX TPOUETYPOii. Bbi306 OANPOrpaMMBbI IPOM3BOAUTCA ONEPATOPOM

call <uMA_HONNpOTrpaMMu>(<CIHCOK_apryMeHTOB>)

i orpabaThiBaeTCs B HepBOM NPUOIHAKEHUH KakK ee TeJio (onucaHue) ¢ 3aMenofl popMab-
HBIX MapaMeTpoB (haKTHYECKHMHU -~ apryMentamu. OTciola BbiTekaeT Tpebosaline cooT-
BETCTBHA apryMeHTOB ITapaMeTpaM MO KOJIHYMECTBY, THIY M cMblcay. 3 sToro npasuia
HMEIOTCA HCKJTIOUEHMA, CBA3AHHBIE ¢ 00CYKNACMBIMI HIZKe HeobA3aTe/ILHBIMI HapaMe-
TpaMM B ¢ napaMeTpamMu-mMaccuBaMn, COBIafeHNE UMEH He 00A3aTeNbHO, HO JOIYCTHMO.

XapakTep $opMaJbHLIX TapaMeTpoB ONpedesIsaeT UX lpelcTabienne u obpabor-
Ky HA MallHHHOM yPOBHE; CJIEJOBATEbHO, OHU JOJAKHbBI ObITh cleiitdguuuposansl (06-
ABJICHBI) BHYTPH TPOUenypsl (HHate UX aTpubyTHI OYAYT Ha3HAYEHBL IO YMOJIYAHHUIO).
Kpome Toro, A/ig HEX MOKeT (MHOT/a — JO/UKEH) OBITh YCTAHOBJIEH BHJ CBASH: aTpUOYT
intent ¢ ykasaHmeM B CKoOKax OIHOTO M3 BapHaHTOB in, out, inout (BxonmoOIl, BBI-
XO/IHOIi, mepeonpenesisieMblii ). ApryMeHT, 3aMeliaolinii BXOAHOH TapaMeTp, MOXeT ObITh
BBIpAJKEHHEM; TOTAa ero 3HadeHue BblUHCAAeTcs N (GUKCHUpYyeTCsa OpH BXOAE B MPOleay-
py. BBIXomHOMY M TiepeolpelesigeMOMy MapaMeTrpaM MOXKeT COOTBETCTBOBATH TOJILKO
nepeMeHHasd (B YaCTHOCTH, MACCHB).

[Ipumep. [lycth He06GXOOUMO BBIYHCIHTD

L @) 2
Y=z fiz+0,5)

'y ox=02. 91y 3agauy peumaer nporpaMMa

roe f(u) =sinu—e”
program pp
real y,y1,y2,y3, x/0.2/
call p(x,y1); call p(2.0%x,y2); call p(x+0.5,y3)
y=(y1+2.0%y2) /(x-y3**2)
print *, 'y = ’,y
end program pp
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subroutine p(a,z)
real a,z
z=sin(a)-exp(-a)

end subroutine p

Nnorna p npouecce obpallienuil x npouenype HakananBaeTCAa HeKoTOpbI " onbiT”,
KOTOPBI MOXKET ObITBH UCIOJL30BAaH MPH HOCJIEHYIOLIIX obpaleHHsAX (HaIpUMeEp, pe-
3yJIbTAT MTepalllil MOXKeT ObITh NPHHAT 33 HAYaJbLHOE npubJnKeHHe TPH O4epPeLHOM
BLI30Be). ATpuOYT save cOXpaHfeT 3HAUEHHMA MMEIOUAX ero IepEeMEHHDBIX (uckJiouad
MaCCHBBI ¢ HEepPEeMEHHBIMH TPAHHLAMH) 1JiA CAeJyIolero BXOda B [POHEAypY. Taxkum
06pasOM MOKHO OBECIeYHTh HOJCYET KOJIMYecTBa OOpalieHuit K poneaype, CyMMapHoe
ppeMa ee HapabGOTKM, HAKAIJIMBATH DE3YJILTaThl obpaborku. [Ipumep ero HCHOIb3OBA-
HHA [PHBOJUTCA B pasiesie O PeKYPCHBHBIX NPOHeldypax. Onepamop save HO3BOJIAET
IpHIATH 2TO CBONCTBO HECKOJIBKUM 0ObEKTaM, HePEIHCIEHHBIM B €0 CIHUCKE.

5.3. @yHKUIHHA

Obpawenye K Gynryuy MOXKET OCYIECTBJATHC HEMOCPEACTBEHHO M3 Bblpazke-
uH#A, ¥ BO3BpAllaeMoe 3HAaUYeHHe MCIOJB3YETCA B TOM Ke BBIpaKeHHH. D10 3HAUEHHE
eCTh €QMHCTBEHHBII pe3yabTar paboTsl byBKIHE (BO3MOXKHO, CTPYKTYPUPOBaHHELH, T.€.
maccus). O corocrapiigeTcd HMeHU PYHKIUH; TOITOMY B 3aroJIOBKe $yurumMn 06BIYHO
OTCYTCTBYET OTBETHBI mapaMerp, a B chenuduKanui JAnA HMeHy $bYHKIHKM yKa3bIBa-
10TCsl aTpHOYTHI pe3yJbTaTa: :

integer function sumints(x)

(1IpH OTCYTCTBHE TAKOIO OMMCAHUA B 3aI0NIOBKE W.IH BHYTPEHHHX OlepaTopax obbsne-
1mawmu@qmnmnpawmﬂmmﬁmeummmeHomevamosamﬂwﬂﬂmmcnqnmﬁ
6yxeoit uMenn dbynxnuu). Beraucierue GbyHKIHM JO/DKHO 3aKaH1HBAThCA IPHCBANBA-
HIIeM ee HMEHH OTBeTHOTO 3HAUEHMs, oc/de KOTOPOro caelyeT 3aBepiualomuit

end function[<uma>]

Ums GyHRKIUN HOTKHO OBITH 06bABJICHO B BbhIsbIBalollell poneiype ¢ arpubyTamMu BO3-
BpalllaeMoro 3Ha4eHnd.

Ykazaresb GbyHKIUHN, BbI3BIBAEMOIl ¢ MYCTBIM CIIMCKOM APryMEHTOB, TEM HE MEHEE
INOJTAKEH COLEpiKaTh CKOOKH.

[Ipn HCHO/Ib30BAHUN BHELIHEH Tpotey pbl-(byHK I IpOrpaMMa nocTaBjeHHolt Ha
cTp. 44 3a0a4 MOXKeT UMEeTb BH[L

program pf
real f,y,x/.2/
y=(f(x)+2*f(2*x))/(x—f(x+.5)**2)
print * ,’ y = ',y

end program pf

function f(a)
real a
f=sin(a)-exp(-a)
end function £

O6pawenne K GYHKIUM He JOJUKHO IEpeolpele/iATh NePEMEHHDIX, HCIOJIb3ye-
MBIX B OJHOM OINEpPATOPE C €€ BBLI30BOM ~— B YacCTHOCTH, €e apryMCHTOB (Tpebosanne
oTcyTernns mobounoro adgerra). Ecm, HanpuMep, gyHKUNA f(x), XpoMe OTBETHOTO
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3HaYeHus, OyIeT MEHATD elle U CBOH apryMeHT, TO HApYUIMTCH eCTeCTBEHHOe PaBeHCTBO
f(x)+x n x+£(x), a npouspenenue f(x}*f(x) e OymeT paBHO f(Xx)**2.

5.4. PacniosioxkeHue onepaTopoB

Mpusenem cBogHyio Tabaully OTHOCUTENBHOTO PACHOJIOKEHHA ONepaTopoB Mpo-
rpaMMHOH eanHMIEE {Tabu. 5.1). OTHOCHTEbHBIH HOPIOK KOHCTPYKINH H3 BEPTHKAJIb-
HBIX 6JI0KOB TabJIHIBl, UMEOIIHX obliee OPHBOHTAILHOE cedeHe. IPon3BoJeH. Bee ome-
pPaTophl ONMCAHMs JAHHBIX JOJLKHBI IIPENLIECTBOBATL BBHIIOIHsAEMBIM onepatopaM. One-
DATOPHI, pa3lesieHHble FOPIT3OHTATBHBIME JHHUAMHI, I€PEeMeKaTbCa HE MOTYT.

Tabsmma 5.1. OTHOCHTEIBHOE PACITOJIOXKEHHE ONepaTopoB
Oneparoptt PROGRAM, FUNCTION,
SUBROUTINE nau MODULE
Oneparopsr USE
IMPLICIT NONE

OrnepaTophl
PARAMETER Oneparopsr IMPLICIT
Onepatopsl Omneparopbl Onpenenenus MpOU3BOAHBIX THIIOB,
FORMAT | PARAMETER nuTepdeitcHble HJ0KH,
i DATA onepaTopbl ONMCAHUA THIIA H
JIpyTHe oflepaTopbl ONKCAHUA

NcnonHseMmple oltepaTopbl
Oneparop CONTAINS
BayTpeHHMe HAM MOAYJIbHBIE IIPOLIEAY PhI
Omneparop END

KommeHTapuy gomycTUMB B j1I060M MecTe TporpaMMbl. JI1oOble CCBLIKH Ha UMe-
HOBAHHBIE KOHCTAHTHI MOTYT Pa3MeNIaThCsl TOIHKO MOC/1e COOTBETCTBYIOHIErO onepaTopa
parameter. Ecsu nmporpaMMHas eIMHHLA COMEPKUT METAKOMAaHAbl N100aJIbHOTO yHpa-
BJleHus TpaHcasuuell $integer, $real, $optimize, oHU NOMKHBI NPEILIECTBOBATL €€
3aT0JIOBKY; OCTaJIbHble METAKOMAaHIbI PA3MelA0TCA IPOU3BOIBHO.

5.5. ObjiacTy BUIMMOCTH METOK M MMEH

Budumvimu HazpiBaloTca oObEKTHI, HA KOTOPble MOXKHO CChLJIAThCA M3 JAHHOTO
MecTa nporpammel. MeHa nporpaMMHBIX KOMIOHEHT W BHENIHHX IPOLEAYD NI0Oa/IbHbI,
T.€. JOCTYNIHbI U3 J060r0 MecTa nporpamMMbl. Kaxioe U3 HUX JO/IKHO OTJAMYAILCS OT
BCEX OCTAJILHBIX, & TAKKE OT UMeH JOKAJBHBIX OObEKTOB.

Kaxmoe nMa BULOAMMO W3 CBOEro HENOCPEICTBEHHOTO HOCUTEeJIA, HCKJII0Yasl T€ BJIO-
JKEHHble KOHCTpYKUMU (npouedy pbl, uaTepdeliciable 610KH U AeK/Iapallli MPOU3BOIHBIX
THIIOB), The OHO NepeonpeiendeTcsa. AHAJOTHIHO OOCTOUT AeJsI0 ¢ UCHOJb30BaHHEM Tu-
CJIOBBIX MeToK. JI1060il onepaTop mepexona BO3MOXKEH TOJBKO HAa BHIUMYIO M3 JIaHHOM
TOYKM MeTKy. HallOMHHM, YTO mepexoisl BRYTPb DJIOKOB, MEUHYIOINE HX HAadasI0, TOTEH-
IHAAJIBLHO OMAacCHbl, H KOMIIHJIATOD IpH OOHApY:KEHUU TaKHUX CHUTYaluil BblAaeT npeaynpe-
KICHUA.



5.6. BHYTPEHHHE IIPOLIEQYPBI 47

5.6. BayrpeHHue Npouenypbi

BHyTpeHHNeE Npoliedyphl (Kak NOANPOrpaMMBl, TaK i (hyHKIMH) MOTYT ObITh OMN-
caHbl B KOHIIE TVIaBHO{I nporpaMMbl, BHeHel M1 MOAYIbHOM MPOILEY Phl [OCae K.TIoe-
BOTO cioBa contains. O6bruHO Tak 0dOPMIAIOT YACTHBIE AJITOPHTMBI, OCOGEHHO TECHO
cBA3aHHbIEe ¢ KOHKpeTHOJ 3aaveif. BuyTpemnn#as mpouenypa paboTaer B cpese CBOEro
HOCHTES s I MOKeT ObITh BbI3BaHA TOILKO W3 HEero MJIK Apyroil BHyTpeHHell nmponenypsl
Toro e HocuTess. OHa MOXKEeT CChLIATLCA Ha JOKaJbHble HMEHA OOBEKTOB CBOETO HOCH-
TeJTAl, 110 M03BOIAET epeaBaTh eit HHPOPMAIMIO IOMIMO IAPAMETPOB. DTO yMEHbIIACT
TpebyeMoe UuC/IO apaMeTpoB H YIPOUIAeT ee BhI30B. B npese/ibHOM cilytae BOSMOAHO
HCIIOJBb30BaHNe BHYTPEHHHX Ipolenyp 6es mapamMeTpos.

IIpn HCHOIB30BAHMM BHYTpPeHHedl npolueayphl-byHKIMHN obcyxAaBIIagca Bhillle
sagada 0pOPMIAETCS CICLYIOUNM 06pa3oM:

program pf
real y,x/0.2/
y=(£(x)+2.0%£(2.0%x) )/ (x~£(x+0.5)**2)
print *, 'y =,y
contains
function f(a)
real a
f=sin(a)-exp(-a)
end function f
end program pi

PasyMeeTcst, OHA MOKET ObITh PellleHa U ¢ MOMOWbIO BHY TPEHHEH HOAIPOrpaMMEL.

BayTpeHHHe MpOIeaypBl He MOTYT COIEPKaTh BJIOKEHHBIX B HIX ADYTUX BHY TPeH-
unx npouenyp. OHu He MOryT ObITh haKTHIECKUMH TApaMeTPaMH obpauleHuit K IpyruM
HponeaypaM. 1o obCTOATETBCTBO He MO3BOJIAET, HAlpUMep, TPUMEHATD CTaHAapTHYIO
IpONENyPY YNCJIEHHOIO MHTErPUPOBAHMA /1A MOAMHTETPAIbHOM dbyHKUMY, JacTh 06D-
eKTOB KOTOpOHl onpeseneHa B ee HOCUTENIE.

5.7. Uarepdeiic mpouenyp

Humepdeticom upouenypsl Ha3bIBA€TCs MUHIMAJIBLHO HeobxoguMasd IJIs €€ BBI3O-
Ba COBOKYIIHOCTB CBEIEHUil 0 Hell: MoAporpaMma 3To Wiy G yHKUHUA, KAKOBBI CTPYKTYpPa
CIHCKa ITapaMeTPOB 1 aTPHOYThI MOC/IEIHAX. Wrrepdeitc BuyTpeHHeil Nponenypsl, a Tak-
ke MOIyJIbHOHM Nponenypsl U3 MOAY/id, IPUCOEIUHEHHOTO K BBI3BIBaOLIeH MporpaMMHoii
eVHMUIIE OIIePATOPOM US e, HEIIOCPEICTBEHHO JOCTYNIEH KOMIIMAATOPY U MOTOMY CHITALT-
csA ABHBIM. [1J14 ycHemHol paboTsl ¢ sHEWHUMU TPOLELYPaMil HX MMEHA JOJIKHEIL ObITD
flepedncjeHbl B oneparope external BhI3pBarollelt NpOrpaMMHOlL eIMHNILI IEPEeL Nep-
BbIM HCIIOJTHSEMBIM ollepaTopoM. MHTepdelic naa Kaxmaoil U3 HUX HOKEH ObITh 3ajiaH
ABHO OJIOKOM

interface
<Teno_uHTepbdeiica>
end interface

Tesno unrepdeitca — 3T0 GYHKIUOHATILHO KBUBAJICHTHAA KOIMA 3aroJIOBKa IIPONEIY-
pBl, ClienuduKaldy TapaMeTpPOB 1 3aBepLIAIOLIero onepaTopa end ¢ TOYHOCTLIO 10 UMEeH
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napamMeTpoB M pasMelleHHs mHQOpManun (JomycTHMAa HHasd TpPYMIUPOBKa aTpubyToB
napaMeTpoB).

Untepdeiic Moxer 6pITh rpynmoBbkiM. B 9ToM cyuae ceMelicTBy npoilenyp JdaeT-
cqa obllee MMsA, IO KOTOPOMY B KakJOM KOHKDETHOM C/yuae BBI3BIBAETCA OJHA U3 HUX.
Mponenyprl ceMelicTBa NOJZKHBI pa3aHIaThCA XOTsA OBl OUHHM M3 CJAENYIOUMX IpH3HA-
KOB:

® KOJIMYECTBO WJIH MMEHA HeoDsA3aTesIbHbIX NapaMeTpOB,
e aTpubyThl Mapamerpa,
¢ paHr (pasMepHOCTb) ITapaMeTPOB-MaCCHBOB.

[IpuseneM npuMep rpynoBoro uHTepdeiica K Hpouenypam olpeieseHns 3BKJINI0Ba pac-
CTOSTHHA MEXKIY ABYMSA TOYKAMH Ha ILJIOCKOCTH B HeIIpepbIBHOM CJIyHae UM 10 MOMYAM
pasHoCTel OXHOMMEHHBIX KOODINHAT Ha KBAJAPATHOI ceTke — B JUCKPETHOM:

interface dist
real function dr(x,y)
real, dimension(2), intent(in) :: x,y
end real function dr

integer function di(x,y)
integer, dimension(2), intent(in) :: X,y
end integer function di
end interface dist

B s060oM cayyae ¢pyHKIMsA BhI3biBaeTcsa Kak dist(x,y).

NcnoawbsoBanue 6uoka untepdeiica obda3aTesIbHO, €CJIM BHELIHAA NPoUeaypa
® BLI3BIBAETCH C KJIIOYEBBLIM MJIH C OTCYTCTBYIOIIHM apryMeHTOM;

& JiepeonpenesidgeT onepaTop Wil npucBauBatue IIpHu pa60Te C MpOU3BOOHBIMH THIIA~
MU DaHHBIX]

o dopMupyeT oTBETHBI} MaccUB JaUOO CTPOKY HEepeMeHHON JJINHBI,

e uMeeT mapaMeTpoM MaccuB MpenosaraeMoil GopMsl, yKa3aTesb WIN Oelb;
o sBiIsieTcs GOPMAJbHBIM WM GaKTHYECKUM IapaMeTPOM;

® BBIBIBAETCS 1O POJOBOMY MMEHH.

Wurepdeiic nan ccblika Ha cofepxamuit ero MOAyJ b JOJIKHBL OBITE IOMelleHb! 10 Hep-
BOT'O BBI30BA COOTBETCTBYIOUEH IIponenyphl.
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5.8. CnenumaJjibHbie BUIbI IapaMeTPOB

5.8.1. MaccuBbl KaKk napameTpbl

DTOT paszes Mbl HAUHEM C IPUMepa 3aroJoBKa MPOILERYPbl, clennHIpY OLEero
pasHbie BHABI HOPMATBHBIX TapaMeTpOB-MacCHBOB!

subroutine up(n,p,r,s,t)

real, dimension(1:15,5,10) P ! ¢ #BH. T'paHHUaMH

real, dimension(n,n+2) : t | aBTOMaTHYECKHI

real, dimension(1:15,n,*) i1 r ! mompasyMeBaeMOTo
! pa3smMepa

real, dimension (:,5:) 11 s ! mogpasyMeBaeMOH
! dopmu

Mgl pexoMmengyem monobHyio hopmy 3aluch 3aroJIOBKa MpoUelypHl (¢ DOTOJHH-
TEJIBHBIM YKAa3aHHEM B KOMMEHTADUAX Ha3sHAUeHUd HPOUECAYPHI, HOEH HJIH CCLLIKH Ha
ONUCAHUE AJTOPUTMA, CMbiCAQ (DOPMAJIBHBIX MAPAMETPOB) I CePhe3HOro NpakTHde-
CKOTO MPOI'PAMMHPOBAHMA.

Bce mepemeHHBIE MPAHHIIBI G8MOMAMUYECK020 MACCHBA JO/DKHBl ABHO BBIpaKaTh-
csl uepes apyrue dopmabHbie TapaMeTphl TPOUELy Phl.

TexcToBniit dhopmasbHBIH TapaMeTp MOXKeT OBITH ONHCAH CO 3BE3TOYKON BMecTo
vEasanng AnuHbl. Torna on aBToMaTuYecKu HepeHuMaeT JIMHY (haKTHYIeCKOoro fapaMe-
tpa. Ecan BHYTpU mporenypbl moHAKobUTCH AnHA HakTHHYECKOro rnapameTpa-CTPOKH,
ee MOXKHO MONY4YUTh obpaleHneM K BCTpoeHHON dpyHKINN len.

Maccup nodpasysesaeatoli opsv 3aUMCTBYET €€ y CBA3AHHOIO ¢ HUM daKTHUe-
CKOIO fapaMerpa ¢ BO3SMOXHBIM CIBUIOM TPaHUI] HHIEKCOB (B HaHHOM TIpHMepe y Mac-
CHUBa S HUXKHUE PPAHMIBI HHIOEKCOB OyayT 1 u H COOTBETCTBEHHO HESABUCHMO OT HIKHUX
rpaxuL aprymenta). i1 yMeHbIIeHNs YMcsIa NepeaBaeMbix IapaMeTpos (haKTHIECKHe
IpAHHALBl apTYMEHTOB-MACCHBOB MOXKHO ONpENeUTh obpalieHneM K BCTPOEHHOH dyHK-
1 size(<umsg_napamerpa_maccupa>,<dim>), rae <dim> — HOMeD HHTEPECYIOUEro Hac
usmepenus. [lo ymonyanuo HmxHsa rpanuna pabBHa 1. [Toguepkuem, uTo nepenatorcd
He TPaHHIbl MAaCCHBa, a ero gopma (3xcrenTsl). Eeuu, nanpuMep, dhak TUIeCKHil MacCUB
W onucaH Kak real, dimension(0:10,0:12) :: w, a ¢popMaJIbHBII fw —IOCPEHCTBOM
real, dimension(:,:) :: fw, To smementy w(i,j) Oymer comocraBmaen fw(i+1,j+1)

Moxno, ogHako, norpeboparh, YToObl CTPYKTYypa IapaMeTpa MOJHOCTBIO Hepe-
HUMaJack y aprymedta. B s1oM ciydae ero cuenudukanna dimension mo Kaxmomy
U3MEPEHHIO JOJIKHA BKIOYATh B cebd HIDKHIOW TpaHHIy.

Maccus nodpazymesaemozo pazmepa 3auMcTBYyeT y (HaKTHUECKOro mapaMmerpa
TOMBKO "UCA0 2JIEMEHTOB. ET0 BepXHAs rpaHUIA IO [OCJAEIHEMY M3MEpPEHHIO olpene-
JIAETCA ¢ yUETOM 3aJaHHBIX B OMMCAHMH SKCTEHTOB 110 CTApIINM u3MeperusaM. [Ipu sTom
MOZXKET MPOUCXOINTH npeobpasoBanre (POPMBI — CM. IPHUMED:

dimension frr(3,4,5)
call trp(arr)
contains
subroutine trp(arr)
real, dimension (15,0:%) :: arr
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3aeck ucxoausiit TpexmepHbiit MaccuB Oyger oOpabarblBaThCA B HOLNPOrpaMMe KakK Ma-
Tpuua ¢ 3 x4 x 5/15 =4 cronbuamu u HoMepaMmu cToa6UOB 0:3.

Pabota ¢ mapaMeTpoM HAHHOrO BWJIA UCKJIIOYAET KOHTDOJIb JHalla30Ha HHIEKCOB

1 TeM NoHMKaeT HalICKHOCTh IIpOorpaMMbI.

[IpuBeneM HECKOJABKO NPUMEPOB PabOTH ¢ apaMeTpaMi-MacCHBaMH:

program parmatr

integer, dimension(4,4) :: a
integer b,i,j
do i=1,4
do j=1,4; a(i,j)=i+4*(j-1); end do
end do
write (*,’(1x,4i6)’) ((a(i,j),j=1,4),i=1,4)
print *,
b=sumv(4,a(3,:))
print *, ’[na TpeTbell CTpokH b = ’,b
b=sumarr(a(3,2:3),2)
print *, ’Ilisg BHpe3KH H3 TpeThbell cTporu b =
b=sumarr(a(2:3,2),2)

print *, ’'ldna BHpeskH H3 BToporo croixbua b = ’, b

b=sumarr(a,16)
print ¥, ’Jlna Bcelt MaTpHuun b = ’, b
b=sumarr(a(:2,2:),6)

print *, ’llasa rBampaTHOH BHpeskH H3 a b = ’, b
contains

integer function sumv(a)
integer a(:)
integer i,n,s

n=size(a)
s=0
do i=1,n; s=s+a(i); end do
sumv=s

end function sumv

integer function sumarr(a,k)
integer a(*)

integer i,k,s

s=0
do i=1,k; s=s+a(i); end do
sumarr=s

end function sumarr

end program parmatr

36

18

13

136

57

,HJISI COMOCTaBJIEHU A IPeACTAaBJECHHBIX B KOMMEHTApUAX PE3yJ/1bTaTOB BHIIIOJTHEHN A

1 5 9 13
2 6 10 14
3 7 11 15
4 8 12 16

OTHEIBHBIX OIIEPaTOpPOB 3TOH MPOrpaMMbl ¢ TpeDyeMbIMH NIPHBEIEM DacledaTKy MCXOMI-
HOH MaTpPUIIBL:
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OTmMeTHM, 4TO B IPOLEAYDPE SUMAYY IPUHUMINAIBHO HEOBXOIMMO YKA3aHHe YUCIA dJIe-
MEHTOB CyMMHEPYEMOI'0o MacCHBA, MOCKObKY COOTBETCTBYOIHUH mapaMeTp He umeeT dop-
Mbl I K HeMy Heqlb3d obpauiarbed ¢ QpyHKIiHel size.

Pesyabrarom dyukuun B FPS moxer 6piTh Maccus. B sToM cirydae B ee 3aro/ioBke
JO/TAHA MPHCYTCTBOBATh cheldukanua (result <uMa>), a [/l MAcCHBA B creiudu-
KalyH 1apaMeTpoB JOJKHBI ObITh YKa3aHbl ABHbIE TPAHUILI. F.CTeCTBEHHO, YTO OTBETHOE
3HAYEHHe JIO/IKEH [OJIY1aTh MAcCHB, crenudUIUpoBaHHbIR B Tesult.

ITpuBesemM nporpamMmy pelHeHHs CHCTEMbI JIMHERHBIX aarebpandeckiux ypaBHeHuH
Az = b no popmyne x = A~'b masa OByx BekTOpos b mpH M3BecTHON obpaTHON MaTpuLe
K03 dDHIHEHTOB ¢ TOMOMIBIO MATPUYHON hYHKIIHH.

program vecfun
interface
function mvm(a,b) result (c)
real a,b,c
dimension a(:,:),b(:),c(size(a,1))
end function mvm
end interface
real ainv,bi,b2,x1,x2
dimension ainv(3,3),b1(3),b2(3),x1(3),x2(3)
data ainv /1.0,2.6,3.4, -1.7,4.4,0.8, 3.6,-4.3,2.7/, &
b1 /0.8,-4,2.5/, b2 /2.6,0.8,3.7/
x1=mvm{ainv,bl)

print *, xi ! 16.60 -26.27 6.27
x2=mvm(ainv,b2)
print *, x2 ! 14.56 -5.63 19.47

end program vecfun

function mvm(a,b) result (c)
real a,b,c
dimension a(:,:),b(:),c(size(a,1))
do i=1,size(a,1)
c(i)=dot_product(a(i,:),b)
end do
end function mvm

3mech TpUMeHEHAa HOKOMIIOHEHTHAA OMEPANHs CKAJAPHOIO IHEPEMHOXKEHHWA BEKTOPOB
dot_product. OTMeTHM Takxe 0643aTe/ILHOCTD B JaHHOM CJy4Yae ABHOTO mHTepdeica.

IIpouenype, uMmerouteil B KadyecTBe NMapaMeTPOB MACCHBBI H3MEHAEMOTO pasMepa
MOI'YT IOHAAOOUTHCA U JOKAJIbHBIE MACCHBBI C M3MEHAEMBIM pasMepoM. ['paHnIbl TaKUX
MACCHBOB IIPH MX OTCYTCTBHHU B CIIMCKE MapaMeTPOB MOTYT ONpEeNeNsThCs ¢ IMOMOILBIO
dyHKIMET size.

Pasmeuwjaemoie MacCUBBL He MOTYT ObITh POPMAJIBHBIMHE MapaMeTpaMi OIPOUeTy D
WK peayJibTatamu bYHKIUR, 0JHAKO UX UCIOJB30BAHUE B KadecTBe (PaKmuiecyus Ia-
paMeTpoB ZonycTUMO. PasmelraeMbie MACCHBBI MOTYT MCIIOJB30BATHCA U KaK JIOKAJ/IbHbIe
06bexThl npoleAyp. OHN ONUCHIBAIOTCA MO CXEMe

real, allocatable,dimension(:,:) :: u
[TaMATE BBLIEAAETCA UM OIlepaTopoM allocate 1ocjie BLIYHCAEHRA TpeOyeMbIX IPaHHIL.
Tlepen BeixomoM H3 Opoledyphbl 3aHATasd pa3sMelUlaeéMbIMH MacCHBaMH MaMAThL JOTKHA
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651TH 0cBOOOK 1eHa omneparopoM deallocate, HHAYE BOSHUKHYT HENPHUATHCCTH OPH ITO-
BTODHOM 0OpalileHuH.

Jliobple mepecnpenesIeHUs 0 XOAY BBHIIOJHEHUA NPOLEAYPH HEPEMEHHBIX, BXONA-
IHX B BBHIpAXKEHUA [Jd MPAHUYHBIX [ap MAcCHBOB-NApaMeTpPOB, He U3MeHSAT (aKTHye-
CKMX PPaHHI] 3TUX MAaCCHBOB.

Ecau BMecTo umenu maccuBa B KadecTBe GaKTUIECKOrO MapaMmeTpa MOACTaBJIA-
eTcdA ero »JeMeHT, TO CHHOHHMOM MacCHBa Ha MAalIMHHOM YPOBHE CTaHOBHTCA anpec
aToro ajeMenta. ClenoBaresibHO, OMHCAHHBIR BBIE MEXaHH3M COMOCTaBAeHHA ¢akTH-
qecKoro u (HopMabHOTO TapaMerpoB Byaer paboTaTh ¢ JOMOMHUTENBHBIM CIBHIOM, U
nepepaBatbed GyIyT JUIL 3JIEMEHTHI, HauMHAA ¢ YKasaHHoro. B cBsasu ¢ obcymmaemolt
BO3MOYKHOCTHIO HAMOMHIM, YTO MATPHIBI Paclo/IaraloTcsd B HaMATH MO CTOIOIAaM.

IIpumenenue ganHoro NpueMa He PEKOMEHIYETCS.

5.8.2. Ilponenypsl KaKk mapaMeTrpsbl

Muorga nmapamerpom moaiporpamMel (hyHKIHE) JOMKHA ObITh Apyras MOIHPO-
rpamMma uin $yHKnuA. [logobHble mapamMeTpbl Ha3bIBAIOTCA (POpMaJibHLIMU TPOIELY-
pamu. B gacTHocTH, OHM HEOOXOAMMBI B CTAHAAPTHBIX (PYHKUUOHAAGHHL TPOUEAYDAX:
MUHHME3AINH, alIIPOKCHMAIllH, MHTerpupoBanua U gudgepeHnpoBaHts TPOH3BOJIb-
HbIX QYHKIUH, pelleHUs ypaBHEHM# U T.. ATpubyT intent [Jis Takoro mapamerpa He
HykKeH, a 6Ji0k interface B BRI3BIBalOlie# Tpoueaype — obsazaresies.

ITpumep. Heobxoanmo mopcyuTars

C

b
/)e_yﬂnydy—t/coszdz
0

0

a . o
¢ MOMOIBIO (DYHKIHH, BRIYHCITOUIEH jb flz)dx wo dopmysne Tpaneunit ¢ pasbuBKOif
unrepsana na 10 gacreit.

program numint
real b,c,z,z1,z2
interface
real function esin(y)
real y
end function esin

real function mycos(y)
real y

end function mycos
end interface
b=2.0; c=1.6
zi=sintg(b,esin); z2=sintg(c,mycos)
z=z1-z2
print *, > z = ’,z ! -5.347379e-01

contains

real function sintg(a,f)

real a,f

real h,x,s

integer i

s=(£(0.0)+£(a))/2.0

h=a/10.0; x=h
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do i=1,9; s=s+f(x); x=x+h; end do
sintg=s*h
end function sintg
end program numint

real function esin(y)
real y
esin=exp(-y)*sin(y)
end function esin

real function mycos(y)
real y
mycos=cos(y)

end function mycos

OTy 3a7a4y yIaJI0Ch PEUIUTH TOJBKO IOCTE TEPECIPEIeTeH s BCTPOCHEON! G yHK-
wun (cM. byariuio mycos). Teoperndeckn no/KHBI ObLTH cpaboTaTh KOMOWHAIINA OTIICa-
Tensd intrinsic acos (cneundudeckoe UM BMECTO POJOBOrO) U COOTBETCTBEHHO CKOD-
PEKTHPOBaHHBI{ OHepaTop BHIYHUCICHUA Z2

OrMeveHHBbIE OTPAaHUYEHUsT OTHOCATCH K CJIy4alo, KOIJa Ipolesypa Hepefaercs
KaKk npasuao IJid HOoJydeHns 3HaYeHnsA. [ 0OToBbIe 3HAYEHUA COOTBETCTBYIOT CTATHIECK HM
dbopMaNbHLIM TapaMeTpaM M BBIYUCAAIOTCA neped 6200oM B MPOLENYPY.

5.8.3. HeobazaTesibHble U KJI04YeBble NMapaMeTPhl

Cuucox napaMeTpos GBIBAET JOBOJLHO AJANHHBIM, YTO 3aTPYAHAET paboTy ¢ HUM M
YacTo NPUBOJHT K omubKam. e HeKoTopble TapaMeTpsl He 0DA3aTeAbHBI, TO HX MOK-
HO OOBSABUTH ¢ JOMOJHUTEBHBIM aTpHbyTOM optional u 3a/aBaTh IIPH BBI3OBE TOJIBKO
o HeobxomuMocTH. B Teste Takoit uponeaypsl HeobXoauMo obpallleHHeM K BCTPOeHHO
Jorndeckoit (pyHKUUN present (<umA_napaMeTpa>) IPOBEPUTH HajM4Yie HeoOA3aTE/b-
HOTO MapaMeTpa M B 3aBUCHMOCTH OT ee De3yJjbTaTa 3alporpaMMUpPOBATh JafibHeiiine
nelicreusi. Omucanue nporieAypbl He (GuKcHpyer crnocod 3agaHua apryMeHTa, uTo I0-
3BOJISICT IPH BBI30BE HCIIOJAB30BATH JI0b0# B3 HUX wiu ux kombunanuio. ObcyxaeMblil
[pHeM sIBJSETCH YIOBHBIM CPEICTBOM PEaH3ANMH PABIUIHBIX YMOLTAHUT

BhimosHHM pacyer 4acTo BCTPEYaIoWerocsd B 3ajiadax ONTHMM3ALHK OTHOUIEHHA
CKaJIPHBIX HpOu3Beletuil BexkTopos s = (a-b)/(a - a):

program optparms
interface
real function dpropt(a,c)
real a(:), c(:)
optional ¢
end function dpropt
end interface
real a,b,s
dimension a(3),b(3)
data a/2,6,5/, b/1,8,3/

s=dpropt (a,b)/dpropt(a)
print *, ’s = ’,s
end program optparms
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real function dpropt(a,c)
real a(:), c(:)
optional ¢
if (present(c)) then
dpropt=dot_product(a,c)
else
dpropt=dot_product(a,a)
end if
end function dpropt

DTOT MpHEM XOpPOUIO coyeTaeTcd C IPUMEHEHUEM KAIOUEEHIT apTYMEHTOB, NOACTa~
BJIAeMbIX TIDU BBI30BE M0 CXEMe

<uMA_dpopHMaNsHOTO_NapaMeTrpa>=<sHayeHHe>.
Jl.1s1 paboTil ¢ KJTIOYeBBIM HapaMeTPOM B IIporpamMMe optparms JOCTATOYHO 3aMEHHUTh
TOJBKO OJHY CTPOKY Ha dropt=dot_product(a,c=b).

[Ipu BBI3OBE MpOMENYpPHl CHadalla NepeqHc/IAIOTCs MO3HIMOHHBIE apryMeHTHhl, a
saTeM KJ04eBble. JICIoAb30BaHie KIO4eBEIX TapaMeTpoB yeyrybaaeT HeobXoauMocTh
uuTepdeiica, NOCKOMBKY TOJBKO M3 HETO BBI3LIBAIOLLIAs MpOrpaMMa MOKET y3HATh UMHA
napametpa. IlpuMeHeHne KJIIOYEBEIX apIyMeHTOB C MHEMOHIYECK IIMI HMeHaM# y 1y "Iia-
eT 4uTabeTbHOCTL MPOTPAMMbBI M UCKJIIOUaeT OINOKY U3-3a MepecTaloBKM NapaMeTpoB.

5.9. PekypcuBHBIE NIpOLENYpPbI

Mo yMonyaHIIO Opotlefypa He MOKeT BbI3BaTh caMa cedA HH MPAMO, HH KOCBEH-
HBIM 06Pa30M (FOCPeICTBOM 1IeNOUKH BbI30BOB). ONHAKO PeKyPCHs HHOTAA KeaTeTbHa.
JLas IpuMepa colL/ieMcst Ha TpobIeMbl, KOTOPbIe MOTYT OBITh pelleHbl KaK cepud 3a1ad
MeHbliero pasmMepa (BblYMCIeHNe FaMMa-hyHKIMA, COPTHPOBKH — cM. pa3j. 9.4.0, aiHa-
MHUYecKoe MporpaMMHpOBaHie, MeTO BeTBell H 'paHul), a TaKXKe BbIYHCJIEHNE KPATHOTO
naTerpafa. B mocnennem ciiyyae BHEWHUH MHTerpas UCIO/Nb3YET B KaYeCTBE NMOSHHTeE-
rpanapHoil byHKINH BHYTPEHHHUI, 1 06a MOTYT ObITH BBIYMC/ICHB] TOBTOPHBIM 0OpalleHU-
€M K OIHOH H To#l e npolelype YMCAEHHOTO HHTerpupoBanud. g BOSMOXKHOCTH TAKHX
HeficTBHriT 3ar0/I0BOK BRI3bIBAEMOl NPOLEAYPhl IO/MKEH UMeTh npeduKc recursive.

Ecan GyHKIHUA BbI3LIBaeT cebd HEMOCPEACTBEHHO, TO IJIA ee pesyJbTaTa HeoOXo-
MO HMd, OTANMHOe oT uMeHu ¢yskiuu. Torma sHadeHHe peayabTara HPHCBAMBAETCA
BHIOPAHHOMY HMEHH, H OHO JK€ yKa3blBaeTCd B 3aTOJIOBKE IPOLEAYPbI MOCIe CMNCKA Na-
paMeTpoB B gopme result (<uma>). [IponssocTpupyem 3Ty TEXHHKY Ha KJACCHYECKOI
3a/ade BHYHC/IeHHA daKkTopHaa:

program recur
integer x,y
interface
recursive function fact(x) result(fx)
integer x,fx
end function fact
end interface
y=fact(6)
print *, ’fact(8) = ',y
end program recur
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recursive function fact(x) result(fx)
integer fx
integer x
if (x>0) then
fx=x*fact(x-1)
else
fx=1
end if
end function fact

bounee cogepxKaresJbHa 3aJadYa peKypPCHBHOI'O pacydeTra MHOIOYJICHOB Yebuiena.
DT MHOTOUJIEHBI BBIYHCIISIOTCS TI0 CbOpMyJI'dM

To(x) = 1, Ti(x)=ux,
Tr(z) 20Ty _1(x) = Tp—a(), k=2,3,...

Huxe npuBeneHa nporpaMma ee pelieHud:

program chebrec

real x /2/,y
integer k
interface
recursive function cheb(k,x) result(tch)
integer k

real tch
end function cheb
end interface

do k=0,3

y=cheb(k,x)

print *, '’k = )k, 'y =,y ' 1, 2, 7, 26
end do

end program chebrec

recursive function cheb(k,x) result(tch)

integer k
real,save :: t0
real t1,tch

t0=1.0; ti=x

if (k==0) then
tch=t0

else if (k==1) then
tch=t1

else
ti=cheb(k-1,x)
tch=2*%x*t1-t0
t0=t1

end if

end function cheb

B pexypcussoil ¢pyHKIMHN cheb MPpUHUMIIHAMBHYIO POJIb UrpaeT arpubyT save nepemeH-
Hoit t0, obecreunpalolnil coxpaHeHHe ee 3HaUYEHMH Mex Ay BbIsoBaMmu. [/1a Takux nepe-
MeHHBIX WHHNHAJJN3AUS BBINIOJIHAETCHA TOJBKO IIPDH NEPBOM BLI3OBE NPOUENYDHI.
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Peasusalus PeKypcHH CBf3aHa ¢ MOBTOPHBIM BXOJOM B OJIOK (IIpoLeaypy) IO
BLIXOJA K3 NpEeILLAyIero BXoxeHna. CooTBETCTBEHHO ona HOPOXKIACT OZHOBPEMEHHO
CyLIeCTRYIOIIRE KON H670KA B KOAHIECTRE, ONPEIeseMOM KPATHOCTHIO BHITOMHAEMOI]
PEKypcuH, W MOXKeT OBITh BechbMa HaKJalHofl 110 pacxody NMaMATH H BPEMEHH CUeTa.
Ecau pekypcHio yaaeTcs 3aMeHNTh PEKYPPEHTHEIM CIETOM, TaKyIo BOBMOXHOCTD HYy K HO
ob3aTe/IbHO NCHOMb30BaTh. IIpuBeseM pexyppenmusili BADHAHT [IPOrPAMMBL PELICHH A
Toif XKe 3amadn o MHorodJaeHax Uebbllepa:

program recurr
real x /2/,y
integer k
interface
real function cheb(k,x)
integer k
real X
end function cheb
end interface

do k=0,3

y=cheb(k,x)

print *, '’k = 'k, 'y ="',y ! 1, 2,7, 26
end do

end program recurr

real function cheb(k,x)
integer k
real t0,t1
t0=1.0; ti=x
if (k==0) then
cheb=t0
else if (k==1) then
cheb=t1
else
do n=2,k
t2=2%x*xt1-t0
t0=t1
t1=t2
end do
cheb=t2
end if
end function cheb

5.10. Obmue obJj1acTy M MOANPOrpaMMbl JAHHBIX

NndopManusa u3 omHoil nmporpaMMHON €IMHMIILL B IpYyrylo obblYHO HepeaaeTcs
IOCPECTBOM ammaparta (GoOpMAJbHBIX U (BaKTHIECKHX HapaMeTpos. OAHAKO I TOTO
CYIIeCTByeT M Apyrasd Bo3MoxHOCTb. Ilog 06bekThl, obbaB/ICHHBIE B OIE€paTOpax OIH-
cansa obwur obaacmell Pa3HBIX NPOrDAMMHBIX €IWHUIL, BbIAEAAETCA OAUNH H TOT Ke
y4acToK naMsATn. Tax, ecoin B ogHON HporpaMMHON €JUHMIE KCIOJb30BaIach TPOCTad
HepeMeHHasd X, a B APYToii — nepeMeHHad p H NOTPeBOBAIOCH, YTOOHI 3T NEePEMEHHBIE
O3HAYAJIM OJIUH I TOT Xe o6bekT, TO, HAamucas B OAHOl nporpaMMHOIN eqWHULE onepaTop
BHIA COmMMON X, a B ApYyroil common p, Mbl obecleduM BLIAEJCHUE MO, BEJUYUHBL X U P
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OJIHOTO M TOro e noad namati. W ecan B nponecce peanuzanun ogaol nmporpamMMHoit
CAMHHIDLI U3MEHHTCA X, TO B APYTOlt TOMHO Tak XKe H3MEHHTCHA P.
Hcnonbsopanne annapaTa ob1HX 6J0KOB NO3BOIAST

® SKOHOMHTL HaMaATh IBM, uckmouas nybiauposanme nrdopMamnm;

¢ TapaHTHPOBAThL Yeaocmuocms obiuet uHGopMaLnn, T.e. ee HISHTHYHOCTD 114 pas-
HBIX [OTpebuTeneit;

¢ MaKCHMaJIbHO pacnapaJljiejuTh ponecc nporpaMMHIpDOBaHusd, CBeId K MHHHUMYMY
HHNCA0 IpeonpeesieHHbIX 0603Haqemn'7k;

® 0621erYnTh IPOrpaMMHPOBAHUE MPONEAYP M OOPALIECHAN K HUM 6srarogaps coxpa-
HIEHNIO COICKA [1APAMETDOB.

C opyroit CTOPOHEL, 9TOT amlIapaT B CBASH ¢ YMEHbIIEHHEM HATVIAIHOCTH OBMeHa HaOp-
Mauueil CHUKaeT HadeHcHocms NPOrpaMMHUPOBAHUS .

Oneparop onucanus o6mux obaacteil OTHOCHTCHA K HEBBINOTHAEMBIM oliepaTopamM
H UMeeT BHI

common /<umMa_obmacTH>/ <CHIHCOK_IaHHHX>

/<umsa_obnacTn>/ <CIHCOK_HAaHHHX>

Nnmena obaacTeit MOTYT H OTCYTCTBOBATD (TOUHEE, 3AIMCHIBATLCSA B BHIE /7). Tor-
A& COmepHHMOe HTUX ob/iacTeil OTHOCHTCA K eJuncmeenhoMy HEIOUMCHOBAHHOMY 0BIle-
My BJI0KY. DJleMenThl OZHOMMEHHBIX (B YACTHOCTH, HEIOMMEHOBAHHBLX ) 061X ob.1acTell,
UepeuUCIICHHbIE B PA3SHBIX [POTPAMMHBIX @IHHHIAX, OTOXKAECTBIAIOICH B HOPAAKE WX
nepeunciaennd. Pasymeercd, 310 npenosiaraeT ofHOTHIIHOCTL COMOCTABAAEMBIX OBbEK-
ToB. MMmena obmux ofmacTeil He UMEIOT OTHOWEHNA K APYTHM HMEHAM: OJHUM H TEM ke
VMEHEM MOXHO HasBaTb KakK obluryio obsiacTh, Tak u Apyroit o6bekT nporpammbl. Cru-
COK COCTOUT U3 3/1EMEHTOB, OTAC/IAEMbIX JIPYT OT APYra 3alaThIMH. DJIeMEeHTAMU CIIHCKA
MOTYT GBITh IEPEMEHHbIE # ONPEeNeHHsA MACCUBOB — HanmpuMep, ¢(2,12).

Hitmabl onHoMMenHbIX ofwux obsacTell JOKHBI coBNagaTh. Hemomeuennsie 06-
ue GJI0KH, onpelesientble B Pa3HLIX IPOrPAMMHEIX eIMHUIAX, MOTYT HMETh PA3HYIO
JJTHHY.

lIporpammuas ennnuna block data HCMOMB3YeTCH IIA HHULHATH3AINH OBbeK-
TOB umenosannsir obumx 6yokos. CTPYKTYpa ee BHIHA U3 MPUMeEpa:

block data startup
character band(len=12), range(len=15), pre(len=9), &
alloc(len=17)
integer line_width, font, sl
common /head/ band, range, pre, alloc
common /page/ line_width, font, sl
data range, pre /’'range of values’, ’precision’/
data alloc /’mem_alloc’/, line_width, sl /79,60/
end block data :
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block data
integer u(3)
real m
logical 11,12
dimension s(4),t(2)
complex z
commom /oba/u,m,11,12 /obb/s,z,t(2)
data u(1),u(2),u(3)/3*12/, m/13.1/, &
& 11,12/.true.,.false./, &
& s(1),s(2),s(3),s(4)/2%3.1,2%7.8/, 2(1.0,1.0)/, &
& t(1),t(2)/1.15, .28/
end block data

3ech obue 06BEKTH CHaYaaa CenHpUIUPYIOTCA, 3aTeM PACIPeNeIAITCA M0 obumM
obnacTaM M, HaXoHel, 11oJly4afoT 3HadyeHun B oneparope data. [lockonbky B 9TOM ome-
paTope nMeHa obIHX obJsacTelt He YKa3bIBAIOTCH, CPEIM MMEH IOJIyYalollHX 3HaYeHus:d
06'hbeKTOB He NONKHO ObITH COBHAIJAIOUNX.

DIeMeHTaM HenouMenocannbiy obuIUX obsracTet TPUCBOUTD HadasbHble 3HAYEHUA
10goGHBIM 00pa30M Helb34.

5.11. Monysamn u paboTa ¢ HUMH

Moayau odopmaAroTca OTAETEHBIME (allylaMil B cocTaBe MPOeKTa M KOMIUIANPY-
I0TCS OTAEJbIO OT TJIaBHOH nporpaMmbl. OHM MOTYT

® COIEPKATh HECKOJILKO ODBIYHO HCIOJb3YyeMbIX NPONeayp,

e OOBABAATE 1VIODAIBHbBIE IEpEMEHHBIE H POU3BOIHbBIE THUIIBI,

o oObaBaATh uHTepdeitc Aas comepkaluxcs B 6ubnoTeKe BHEIMHEX NPOUEAYD,
¢ MHUOMAJIH3HPOBATh NI0HasIbHbIE JAHHBIE M JTUHAMHYECKHE MACCHUBBI.

MoILyJIH MOIYT HCIOIb30BAThCH JJIA OpraHu3anny 6ubanorexn nognporpamm. Momysib-
Hbie IMPOLELyPhI MOTYT COJEpkKaTh cOBCTBeHHble BHy TpeHnre nponenypsl. [lepemensie,
B npexHHX Bepcuax PopTpaHa xpaHumble B obumx 6mokax, B FPS Moryr 6piTh nepe-
HeceHBbl B MMEHOBaHHBIC MoIyau. IIpu mepepaboTke TaKUX [POrPaMM OINMCAHNA OOUIHMX
6JI0KaX JNOJAKHBI OBITH 3aMEHEHHB! ONEPATOPaMU use <HMA_MOILYJL>.

IIpumMeHenne MomyJell HalOMMHAeT FBHYIO BCTaBKY B IMPOTPAMMYy OIl€paTOPaMM
include <ums_daiina> TEKCTOB UCIOJIb3YEMBIX NPOLENyp, HO MMeeT CJedyiolue npe-
UMYIIECTBA:

e Moxer onpenessaTh HPOM3BOAHBIE THUIILI HAHHBLIX, CIelUalibHbIE ONEePpaTOPhl [JIs
[NPOM3BOAHLIX THUIOB, 0DOOILATL BCTpOEHHBIE OllepaTOpbl Ha NPOW3BOAHbIE THIBI
JaHHBIX.

o lI36aBJifeT IPOrPaMMHUCTA OT JETAJHLHOIO 3HAKOMCTBA C YIIOMAHY TBIMU OO beKTamMit
("mrrancysnpyer” ux).

o KonTposmpyeTr uMeHa KOHCTAHT, IEPEMEHHBIX M MPOUEAYD M NPU HeOOXOAMMOCTH
obecriedMBaeT BpeMeHHOe TIepEMMEHOBaHNe Ha3BaHHBIX 0OBHEKTOB.
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e Opranusyer asst BeisbIBaloweil IporpaMmMbl utitepdefic ¢ MOLYILHBIMU TPOLENY-
paMi.

o KoHIEHTPHpYeT BCIO HyXKHYI0 nHMODMaIMIo U obeclieunBaetr ee eIHHOOOBPA3HOE
UCNOJIB30BAHNE PA3HBIMH BBI3BIBAIOLIMMY MPOTPAMMHBLIMH €IHHIIAMH.

Taxum 06[)&301\1, MOy Ib ABJSIETCA UOeaJbHBIM MHCTPYMEHTOM HpOFpaMMHOﬁ peasinsa-
o a.6CTpaKTHbIX THIIOB JaHHbIX.

Monynb HMeeT c/enyoyo CIPYKTYpY:

module <HMA_MORYJIA>
[<omepaTopu_omucaums>]
[contains
<MORYJBbHHE_TPOLeRyps>]
end [module [<umsa_wonyna>]]

O6bexThl MOALYTA HOCTYNHBL IPOrpaMMHOl eauuune, comepxauieil (cpasy mocse
3aroJI0BKa) ONEpAaTOp use <HMA_MOmyna>. McrnoJb3yeMbll MOIY./Ib MOKeT, B CBOIO Ode-
pelb, CChbLIaThCs Ha Apyroit MOmyJsib U T.J., OHAKO TPAH3UTHBHBIH BHI30B 0OBEKTOB He
JOIYCKAeTCHA: KakJOMY HCHOJMb3YEMOMY MOAYJIIO JOJXKEH COOTBETCTBOBATH CBOIT use.

Oneparop use <umMA_Momyna> OTKPLIBAET BBI3bIBaIONIEHl KOMIOHEHTE HOCTYN KO
BceM 06beKTaM YKa3aHHOPO MOMIYJIsd, MCK/Io9ad MMeloline aTpubyt private. Taknmn
oObeKTaMH MOTYT ObITh NPOU3BOJHBIE THIbI, TEepeMeHHbie, HMEHOBAHHbBIE KOHCTAHTHI,
rpynnel namelist, Gioku unTepdetica u obume nIeHTHGUKATOPHL, HMEHYIONINE ceMeli-
CTBO NIpOLERYD.

5.11.1. Ilpumep ”MonysibHOR” mporpamMmbI

IIpuBoaHMELit HIKe MOIYJIb COREPKUT HPOLUENYPEI PaBOTH ¢ BEPXHIMH TPEyTOhb-
HbIMU MaTPHUIAMU: yHAKOBKH KBaJpaTHO# MaTPHUBI B TPEYTOJILHYIO, PACHAKOBKU Tpe-
YTOJibHOM B KBaJPaTHYIO C 3alloJTHeHIeM HIDKHel JeBoit 4acTu HyJAsIMH U [IepEMHOXKeHIE
YIIaKOBaHHBIX MATPHIL.

module trimatr
contains
subroutine packm(n,a,p)
integer n
real a(:,:), p(:)
integer i,j,k
k=1
do i=1,n
do j=i,n
p(k)=a(i,j); k=k+1
end do
end do
end subroutine packm

subroutine unpackm(n,a,p)
integer n
real a(:,:), p(:)
integer i,j.,k
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k=1
do i=1,n
do j=1,i-1; a(i,j)=0; end do
do j=i,n
a(i,j)=p(k); k=k+1
end do
end do

end subroutine unpackm

subroutine triprint(n,c)
I "Triangle" printing
integer n
real c(:)
integer f1,f2,ml1,m2,1,j
character(len=12) sf
sf=repeat(’ ’,12)
sf(1:5)="( x,’ ; sf(8:)="f8.3)"°
fi1=1; £2=n
mi=1; m2=n
do i=1,n
write(sf(2:3),’(i2)’) f1
write(sf(6:7),’(i2)’) f2
write(*,sf) (c(j),j=mi,m2)
f1=£1+8; f2=f2-1
mi=m2+1; m2=m2+n-i
end do
end subroutine triprint

subroutine trimult(n,a,b,c)

integer, intent(in) :: n

real, intent(in), dimension(:) :: a,b
real, intent(out), dimension(:) :: ¢
real s

integer i,j,k,1l,m,r

1=0; r=1
do i=1,n
do j=i,n
s=0; m=1+j
do k=1i,j
s=s+a(l+k)#*b(m); m=m+n-k
end do
c(r)=s; r=r+i
end do
1=1+n-i
end do

end subroutine trimult
end module trimatr

Kpome Toro, B MOIyJib BKJ/IOUeHa obcykmaeMas B Iviape 6 mpollenypa ~ TpeyroasHoR
pacrmedaTrkn” triprint.
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W3 npuBeseHHBIX BBIlE OPOUEIYD HYXKAAETCA B CEPLE3HOM AHAJM3E TOJBKO BbI-
TOJIHAIOWAA HEPEMHOKEHHE MaTPUIl. 3aJ/I0KEHHblE B HEE MOCTPOEeHNe LMKJIOB M Iepe-
afpecanuio HeTPYIHO NOJIYHHTh, 3alIHCaB aJTOPATM NTEPEMHOXEHHUS PACNAKOSAHNIT TPe-
YTOMILHBIX MATPHLL (CM. BBISBIBAIOLLYIO [HPOTPaMMY ):

program triangle
use trimatr

integer, parameter :: n=5
integer, parameter :: kn=n*(n+1)/2
real, dimension(n,n) :: a,b,c
real, dimension(kn) :: au,bu,cu
real s
character(len=10) :: fvar
do i=1,15
au(i)=0.1#%i; bu(i)=0.2%i ! 3agaHHe yIaKOBaHHHX
end do

call trimult(n,au,bu,cu)
call triprint(n,cu)
call unpackm(n,a,au)
call unpackm(n,b,bu)
! PacaKoBaHHOE JMHOXEHHE
do i=1,n
do j=1,n
s=0.0
do k=1,n; s=s+a(i,k)*b(k,j); end do
c(i,jl=s
end do
end do
print *,’’ ! BuBom npobesbHOH CTpPOKH
write (*,’(1x,5f8.3)’) ¢ ! HoHTponbHAA NMevaTh
end program triangle

! YmakoBaHHOe yMHOMEHHE
! TpeyronpHas pacmevyaTKa
! PacnakoBka a
! PacmakoBka b

MpuseseM KORTPOJBHLI BEIBOL Pe3yILTaTOB paboThl 3TOI MPOrpaMMBbL:

.020 .280 . 940 2.100 3.800
.000 .720 2.240 4.580 7.700
.000 .000 2.000 5.060 9.080
.000 .000 .000 3.380 7.840
.000 .000 .000 0.000 4.500

Triprint sJjieMeHTBI HHKE AHATOHAJAM He BLIBOIHUT.

5.11.2. CoeuuaJgbHble BUOBI MomyJiei

Mopnynb ¢ riiobasibHbIMU OTAHHBIMHI

MoxHO co31aTh MOIY/Ib, KOTOPBIH COTEPKUT TOBKO JaHHBIE H ONPENETICHUA IPO-
U3BOJHBIX TUIIOB:

module data_module
save :
real a(10), b, <(20,20)
integer, parameter :: j=10
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integer 11 1=0
complex d(j,j)
type nonzero
integer one, two
real three
end type nonzero
end module data_module

Onepatop save obecrednpaeT COXpaHEHHE TEKYIMX 3HaYeHuit oGbeKTOB MOYJIA NPH
BBIXOJIE H3 HEro.

Monyas untepdeiicon

Ias ynoberpa pabothl ¢ boapmnMn 6ubamorekaMu nuTepdelichl K #X MpoLeLy-
pan (B OCOBEHHOCTH MDY HAJHYMH B3aHMHbLIX CCHIJIOK ) 1es1ecoobpasHo cobpaTk B MHTEp-
deficunii Moay.as. Takux Momyself MoKeT GbITb HECKOJIBKO: JIJIA PA3IMIHLIX (HOpMaTOB
JAHHBIX, allllapaTHoH 1 oHepamuoHHO cpeibl, pa3sHoll TpobieMHON OpHEeH TN,

Ts1o6anpHble IMHAMHYECKHE MacCHUBbBI

Ecan HeckoabKko IIporpamMm HUMeloT BoJibUIne AMHaMuYecKe MaCCUBBI, HX 06'b-
siBJIeHNe MOXKHO cideJsiaTh B O6IJ_L€M mMonay.J1e:

program globe
call configarr
call compute

end program globe

module workarr

integer n

real, allocatable, save :: a(:), b(:,:), c(:,:,:)
end module workarr

subroutine configarr

use workarr

read (*,*¥) n

allocate (a(n), b(n,n), c(n,n,2*n))
end subroutine configarr

subroutine compute
use workarr

CemMmelicTBa npouenyp

NurtepdelicHstit 6JI0K MO3BOAET peann30oBaTh cemelicmeo Mpomenyp obero Ha-
3HAYEHN:A, pasndaiomuxesa aTpubyTaMi NapaMeTPOB i BLI3bIBAEMBIX 1o obliemy (pono-
BOMY) HMeHM — cM. pasz. 5.7. B aToM ciyuae unTepdeiicubiit 6y10K 3anaeT poOBOE UM
¥ COMEPKAT HECKOMBKO MHTepdeHCHBIX TeqT (10 KOJINIECTBY 4JIEHOB PONa).
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Ecan wnenamn cemeifcTsa sIBASIIOTCA MOJLYJIbHBIE TIPOHENYPhl, TO 33JaBaTh TEJI0
unTepdeiica nanumne. Bmecto aToro B muTepdelicupllt 610K BCTABIASTCS ONEpaTOp

module procedure <CHHCOK_HMeH_INpoOlieRyp>
Ero ecTecTBeHHO pasMecTHTH B caMOM MOIY.JIeE.

Boizos mponenyp cemeficTBa OCYIIECTBAAETCA IO POJOBOMY HMEHH, KOTOpPOE Ha
sTane KOMIMJIAINY I/ KaXI0To obpalleRis 3aMeHAeT s CliellHaJIbHbIM. Beibop noc.ten-
Hero NpoH3BOJUTCA CONOCTaBAeHIEeM (haKTHYECKUX apryMEeHTOB O4epPeqHOro obpalleHus
co crnenndKalIsIMHE BHY TP POJOBOro HHTepdeiica.

5.12. JlocTyn K o0beKTaM MOILyJi

Ilpn OTKPLITHN JOCTYHA K HECKOJIBK UM MOIYJIAM HE HCKJIIOUEHO COBITAJEeHIE HMEeH
HX BHYTPEHHMX 00BexToB. BO3MOKHA TaKkKe KOJIHM3WSI HMEH OOBEKTOB MOIY./f H Bbi-
3bIBAIONIEH MPOrpaMMHOI enuHubl. B Takux ciydasx npuMeHsioT oniepaTop

use <HMA_MONyaA>, <CNHCOK_IIeDPeHMeHOBAaHHit>
DNeMeHThl COUCKA HMEIOT BHI <JoKanbHoe_uMaA>=><use_uma>. O6LexTol 6YIyT BBHI3HI-
BarbCd 110 JIOKaJbHbIM HMeHaM. OrpannunresnbHas clienndukannsa only: <CIHCOK> B
olepaTope use paspellaeT CChlJIAaThCA TOJBKO Ha OOBEKTHI, IEPEYHCJAEHHBIE B €€ CIIUCKE.
Tak, B pesysbrare onepaTopa ‘

use stat_1lib, only: gauss, erl=>erlangian
u3 6ubsmorexn stat_lib 6yayT HOCTYIHBI TOJBKO JBa MOIYJs — gauss ¥ erlangian,
OpuIeM NOCAEIHHMH JOJIAEH BbI3BIBATHCA IO UMEeHH erl.

ObbexTh! MOLY.1: (TepeMenHble, TPONELYPhI, IPOU3BOIHbBIE THIIBI) MOKHO CACAATD
JOCTYIHBIMH TOJ/IBKO BHYTDH MOAYJIA NMOCPEJCTBOM ONHCATeNsa private. AHAJOMMYHBIE
onepamopwt private u public mepeonpenesnaoT geficTByoliee B OJIOKe BHIMMOCTH OT-
HOCHTEJIbHO 3TOro cpoficTBa NpaBH/IO YMOTYaHUS.



T's1aBa 6.

BBoo-BBIBOO, TaHHBIX

Onepallii BBOAA-BBIBOJA MCHIOJIB3YIOTCA IJIA IEPECBIIKH JAHHLIX MEXKIY Mepe-
MEHHBIMH KCHOJIHSIEMOH NporpaMMbl B MaMATH KOMIBIOTEPA K BHEIIHHM YCTPOHCTBOM
(TepMMHAJ, IPHHTEp, AUCK, KacceTa ¢ MarHuTHO{ JenTolt). B navane nannoil raassl (10
pasz. 6.4) Mbl 6yjieM paccCMaTpPHBATb TOJIBKO PabOTy C KOHCOJBIO.

Inst BBOJa u BhIBoa uMHGOpPMAalNM MPUMEHAIOTCA ollepaTopbl read, print u
write. B KakIoM onepaTope yKaspBalorIcsa HoMmep ”ycTpo#icTBa”, KOTOpOE BeleT obMeH
JNAHHBLIMH ¢ ONEpPATHBHOH MaMATHIO, CHUCOK JAHHBIX M CIUCOK (POPMATOB, yNpaBJifio-
wnit o6MenoM. B 9acTHBIX ciydadx NepedrcJIeHHbIe 3JEMEHTHI MOLYT Ha3HadaTbCcA IO
YyMOJTYaHHIO (3TO OTHOCHTCH TOJIBKO K ycTpoficTBaM H ¢dhopMaTaM) HJIH 3aMEHATHCS CO-
OTBETCIBYIOIINMHU CCBIIKaMH.

OnepaTopsl print H read Npu OTCYTCTBHE COUCKA yIpasJiAtonieit iHpopMalun 3a-
JLAIOT TocJieoBaTe bHbL (hopMarHbLil obmen. Econ dopmar 3ameHen 3pe3n0vKol, npen-
crapJeHEe HHGOPMAIUKM ONpeIeaseTcss CIUCKOM JAaHHBIX, HOMEepa yCTpPOICTB mpearo-
JaraloTcs CTaHZApTHBIMHE, BO3HMKHORBEHUE OCOOBIX CHTYyalluil IpeKpaljaeT BbIOJIHEHHE
IPOrPAMMbI.

Yupasasowas nadopManus 1/ read u write Jo/LKHA KaK MEHHMYM BKJIIOYaTh
B ceba napameTp unit. Ecsu 3ToT napaMeTp MAET IEPBBIM, TO KJIOYEBOE CJI0BO MOXKHO
onyckars. CoctaB ynpasJsiolleii nadopmanuu obcyxgaerca B pasi. 6.4.

6.1. Cnoucok BBOIa-BhIBOIA

DJIeMeHTaMM CIIMCKa BBOJA-BhIBOJA MOTYT OBITH IIpocTad IepeMeHHasd, IepeMeH-
Hasd ¢ MHIEKCaMM, MacCUB B T[eJIOM, BbIPE3Ka WM CeYeHHe MACCHBa, HUKJIMYECKHit crm-
cok. Ecui asteMeHTOM cnucka ofMeHa fABJIAETCs MAacCHB WJIM BbIpe3Ka, TO KOMIIOHEHTH
HOCJIEAHUX y9acTBYIOT B o6MeHe B TOM HOPAAKE, B KAKOM OHM XPaHATCH B ONEPATHBHOM
namaATH (MaTpuipl — MO CTOJIOmaM).

IIpn HEO6XOAMMOCTH IEpPENATh TONBKO YacTh MAacCHBA MJIM M3MEHMTb €CTeCTBEH-
HLIl [OPANOK CJIEJOBaHMSI €ro 3JEeMEHTOB MpUMeHdAeTcH IUKJIMYecKuil cnmucok Buia
(11,12,...,1n, i=mi,m2[,m3]), B koTopom 11,12,...,1n — 3JIeMeHTH], 3aBUCALIIE
OT nmepeMenHoit 1 (B obueM ciydae — BJIOXKEHHBIE LUKJIMYECKHE CIHCKH), a mi,m2,m3
HMEIOT TOT € CMBICJI, YTO B OBBIYHOM OllepaTope IMKJIa ¢ 1warom. IIpuBegeM HECKOJBKO
MPUMEPOB MUKJIUYECKUX CIIMCKOB BBIBOJA!

(q(i), i=1,10,3) — mmBomarca q(1), q(4), q(7), q(10),
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(0(j),c(j), j=1,3) — mmBogarca b(1), ¢(1), b(2), c(2),
b(3), c(3), T.e. ¢ yuepenoBaHUEeM MacCHBOB,

((q(1,3j), j=1,4), i=1,6) — MaTpula q BEIBOAMTCA 110 CTPOKAM
(B oTi1M4ME OT cTaHZapTHON O4epeIHOCTH MO CTOIOUAM).

DTeMeHTaMH CIICKa BBOAA-BBIBOJA MOLYT OBITh 8bpanceHud, KOTOPHIE Iepell BLIBOAOM
ABTOMATHYECKH BBIUUCJIAIOTCS, HATPUMED
print *, exp(1.5)/2.0

Kaxoe BbinosHenne onepatopa o6MeHa CBA3AHO CO 3HAYHTCILHBIMII CHCTEMHBI-
MH 3aTpaTaMi Ha ero opranusaliuio (obpauietue k Aucky ). BBog-BoIBOx MaccuBa B 1eJsioM
ML TIKJIMYECKOTO CIHCK A 3HAYATENBHO 9KOHOMUYHEE, YeM BBIIIOJHEHIe T03J1eMeHTHOTO
obMeHa BHYTPH ollepaTopa 1uKJa. [loaToMy IpeanodTuTe RO HaKallIMBaTh pesyabTa-
TBI CHeTa B paboueM MacCHBE H BRIBOJAHTD 3TOT MACCUB C UCIIOJAb30BaHIEeM MUHIMAJIBHOTO
YHCTA ONEPATOPOB BHIBOJA.

6.1.1. BBon, ynpaB/asiemMbliii criuckom

Bxonmad 3aliuck B JAaHHOM CJIYHAE COMEPKHUT MOCASIOBATEhHOCTD 3HaYCHHUIT, pas-
JleJIeHHBIX 1po6esiaMi WM 3ansaThiMi W npobesaMu. [Ipobesibl He MHTEPHpPETHPYIOTCH
kak Hymu. CaM¥l 3HaYeHUs NPEACTABIAIOTCS AHAJOTHYHO COOTBETCTBYIOUIMM HMX THILY
OyxBaJIbHBIM KOHCTaHTaM — cM. pasa. 1.6. M MoryT npemimecTBoBaTh NOBTOPHTENH.
Cuoaur osHavaer KoHen WHGOPMAIMU, BOCHPUHIMAEMON JaHHBIM ONEPATOPOM BBOMA.

6.1.2. I'pynna NAMELIST

Huorma — B ocobeHHOCTH TpU OTJIaIKe — OBIBaeT yO0OHO coBpaTh paAJl IepeMeH-
HBIX B IPYIILY, YTOOBI 3aT€M CCBLIATBCA HA IPYIY B HEJIOM M TeM YHPOCTHThL MpOrpaM-
MHPOBAaHHE BBIBOJA. DTO JEJAETCs OTepaTopoM

namelist /<uMa_Tpynme>/ <CHHCOK_IIepeMEeHHHX>
Taxux rpynm Moxker ObiTh HeckonbKO. OHA M Ta e HepeMeHHad MOXKeT BXONUTb B
HecKoJIbKo namelist-rpynn. Oneparop

write (%, [nml=]<ums_rpymmu>)
KBHBaJIEHTEH BKJIIOUEHMIO B CIIMCOK BBIBOJA BCEX CBA3AHHBIX C THM HMMEHEM Iepe-
MeHHbIX. B BEIXONHOM TeKCTe BBIBOAY JIEMEHTOB FPYIIILI MPEHIIECTBYET COOOLIEHHME
&<uMa_Tpymnu> (3arjaBHbIMH OYKBAMHN); CKaJAPHBLIE 3JeMEeHThl CIIHCKA BLIBOLATCA IIO
OJHOMY B CTPOKE B BHJe <HMA>=<3HavyeHHe>, npuyeM opMar 3HadeHHH ompegenseTcs
aTpubyTamu mepeMeHHBIX. MMena rpynnoBeix o6beKTOB (MAaCCHBOB) BBIBOASTCH OIHO-
KpaTHO, B CTPOKE pasMelllaeTcs HECKOBKO 3/1eMeHTOB. ['pynna 3akaHIuBaeTcs CIdUIEM.

AHAJIOrNYHO TOTOBAT JIAaHHBIE JJ1s BBOAA MO namelist.

6.2. Crneuudukamuu popmara

Ilpu reobxonmMoOCTH BBIBOMA B HECTAHJAPTHOM (OTJMYHOM OT yMoJidaHUs) ¢op-
MaTe HJIH B HeJIAX YyOpPaBJeHMA pasMeleHneM HHQOPMAIMK Ha BBLIXOOHOM JOKYyMEHTEe
npuMeHATCH cneyupurayuu dopmama. OHu 330a10TCA B BUOE TEKCTOBOU CTPOKH He-
IOCPENCTBEHHO B OllepaTope BBOJAA-BBIBOJA WU OTIAENbHBIM omeparopoM format. lan-
Hble, Ha3HadYeHHble IJIA BBOJA-BHIBOMA, HPEACTABISIIOTCA B HabOpax NAaHHBIX HA BHEIL-
HUX HOCHTEJIAX HOCJIeNOBAaTeThHOCTBIO OYKB, IUdp M CleHHaJbHBIX 3HakoB. Hosumumm,
OTBOIMMEBIE IO 3HAYEHNE HEKOTOPON BEJHYHHBI, 0Opa3yIoT nose 3Tol BenmyuHbl. [Ipu
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HEOHXOIMMOCTH IPOOEJIOB MEXKIY JAHHBIMH 3TH Npobesinl yaobHee 10HABUTH K BeJIMYHHE
noas. [IpuBegemM npuMepsl OCHOBHBIX BuIoB cnenudukauunit ¢hopmara:

110 — ueJioe, noJse u3 10 mosnmmit,
£10.5 — BemiecTBenHoe, noJse 10 nosunuit, b 3HaKOB MmocJae TOYKH,

el2.4 — BellecTBeHHOE ¢ NJaBatoliell Touxkoil B noJie n3 12 mosunuii; manTHCcCca H3 4
widp co crapieit uudgpoil cpasy nocsde TOYKHY; MOKa3aTesbHAA 9acTh COCTOUT U3
6yKBBHI €, 3HaKa 1 ABYX 1udp (npn Moay/e nmopsaaka Gomaee 99 — U3 3HAKa H Tpex

mudp);
a10 — rexkct n3 10 cumBOJIOB.

Nnmeercd BO3MOKHOCTH YIPABIATH MOJMOKEHHEM TOUYKH B ManTCce. Crnenndurkanud TH-
na en (HHKeHepHadA) HOPMUPYET AeCATUYHBIA MOPATOK KPATHBIM TPEM M MAHTHCCY Me-
xay 1 u 1000; cnenuduxanusa es (Hayunan) — masgTuccy Mexny 1 u 10 ¢ Touxoli nocse
crapielt nudpst. [lo yMom4annio BHBOA OpraHusyeTcs B YHHBepCaIbHOM g-dhopmare,
KOTOPBI TIpH MaJiott abcosioTHOl BeaMyunHe NopsIKa BLIBOAMT Yuca ¢ GUKCHPOBAHHOIN
TOYKOIi, a B UPOTUBHOM cJrydae — ¢ apatonieil. Ecnu gncno sarpeboBanibix 3HAYAITIX
P MeHbIE, YeM BO BHYTPEHHEM MPEACTABICHUH, TO MPOU3BOIUTCH OKPYIJICHHE.

HpeamectByommit (depes npobest WM 3anATYI0) YHCJOBBIM hbopMaTam JOHOM-
HUTEJIbHBI ONNcaTes b S§ IOJABIAET BHIBOJA 3HAKOB '+’ ¥ MOJIOKHTENBbHBIX YHCEN, SP
3amaeT BBIBOJ, IVIIOCOB, S BOCCTAHABJIUBAET CTAHIAPTHBIN peXuM.

Jlornyeckue nepeMeHHble BhIBOAATCH 10 dopMaTy 1w — B npaBoil YacTu moJisa u3
W nosuuwnit momentaerca 6ykpa £ wian t.

Texcropriit dopMar a Moxer GbIThH yKa3aH De3 cnennduKaluu IoJ1A: TOTIa HoJIe
Oyner HasHadeHo 1o dpakTHdeckol norpedbuoctu. [Ipu HECOOTBETCTBHY 3aMaHHOTO MOJA
IJUHE TeKcTa nocienuuil Oyner obpesan cipaBa MU JOHOJHEH npobesaMi — CJIeBa.

Crnenudurannsi ¢hopmara COCTOMT U3 CIHCKA IECKPHIITOPOB, 3aKJIOUYEHHOTO B
ckobku. Ona MoxeT OBITH 3aMPOrpaMMHPOBaHA KAK BCTPOEHHOE B ONEpaTOp BBIBOLA
TEKCTOBOE BBHIpaKEHHE WJIHM KaK OTHEJbHEI onepaTop, Ha KOTOPBIH CCHLIAIOTCA 110 ero
merke. Takum obpazom, A4 paclnevarky HepeMeHHBIX k,h,t [eJIoro, BEIECTBEHHOIO H
TEKCTOBOTO THIIOB COOTBETCTBEHHO CJENYET 3AlHCATD

print ’(i10,£f10.5,a10)’, k,h,t
an6o

print 10, k,h,t
10 format ’(i10,f10.5,a10)’

®parMeHTBl TEKCTA, COAEPKAlMe UMEHA HJIU MOJCHAIOUINE CMBIC/ BBIBOAUMBIX OObEK-
TOB, MOTYT OBITh HEIIOCPEICTBEHHO BKJIOYEHBI B onepaTop dopMmara:

110 format(’ k = ’,1i10,’ h = ?,£10.5,’ t = ’,al0)

Ha omepatop dopmara BO3MOKHBI MHOTOKpaTHBIE cchbLIKKM. O6BIYHO omepaTopsl ¢hop-
MaTa [MOMELIAIOT HEMOCPEACTBEHHO 33 HCIOJIb3YIOIMME HX OlepaTopaMu oOMeHa HJIN
CcOBMPAIOT B OQHOM MECTe IPOrPaMMHOM elUHHIBL.

Ornepatop ¢opmara J0/DKeH HAXOOUTHCSA B TOH Xe MporpaMMuoli equHume, 4T0 |
CCBLIAIOIKECS Ha Hero onepatopsl. 1lo 31o#l npudune, B oT/indne oT obIero npapuia ne-
[I0JIB30BAHNSA JIOKAJIBHBIX UMEH, HEIOMYCTHMBI CCBIJIKM Ha onepaTrop ¢gopMara HOCUTE I
U3 BHYTPEHHel Ipouenypsl.
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v IIpn samene cmenuduramun popMara 3BE3NOYKOHl HaHHBIE BBIBOIATCA B CTaH-
JapTHolt dopme, 3aBucsIell OT ONNCAHUSA NEepEeMEHHON! H HCIOIb3YEMOro KOMIIBIOTEPA.
910 cpelcTBO 0OBIMHO HCHOMb3YeTCA A/ OTJALOYHBIX M CHTHAMBHBIX BBLIAY.

Ilpu mexBaTKe O/ I/ PA3MEIEHA BLIBOAHMOrO 00bEKTa BCE OHO 3ANOMHAETCH
3BE3J0YKAMHU.

B uncrpymenTanbHolt nanenu MDS nMeercst cneumanpHast KHONKA I BEISOBA
Penaxropa dopmaros. Ona cpabaThiBaeT, Korga Kypcop CTOMT B colepiKalueit onucaresns
¢dhopmaTa CTpOKe IIPOrPAMMHOTO OKHA. B OTKpBIBAOINENCA TAHETH MOKHO BbIOpaTh pe-
x&uMbl New Field, Remove Field mnm Change Value. [locnenuuit pexum ciayxuT nmis
KOPPEKTHPOBKI ONUCAHUA TIOJI.

6.2.1. YnpasJjieHue pasMmenieHueM uHGOpManun

Yupapsienne pasmeujenues BHIBOANMON nH(pOpDMAINY BHYTPH CTPOKH HPOM3BO-
AHTCA JeCKPUITOpaMH tn, trn, tln, U3 KOTOPBIX NHEPBBIH NPOIAOJIKAET IeYaTh C n-i
nosuuuMM TeKyuell ¢cTpokm, a BTOpoil U TpeTuit — ¢ n-if MO3ULUH CHpaBa WJIH CJeBa OT
TeKyIUeH COOTBETCTBEHHO. [JeCKpHITOp nX 3KBHBAJIEHTEH trn M OBBLIYHO UCTIONL3yeTCH
AU BCTaBKH N TpobGesioB. HamoMHmM, 9T0 n 0/1KHO 6BITH HEJI0H KOHCTAHTOM.

ITepexon na HoByIO 3amuck (cTpory) B cnenndpurannu GopMaTa 3a7LaeTCs Ca3LUEeM
(/). JBoftnofi cosimr ofecneunt mpomyck 4ncTol cTpoku. O6paTHBI C/I91I YKa3biBACT
HEODXOMMMOCTh TPOAC/IKEHHSA MPeXKHell sanmucy (3To CpesICTBO YaCTO HCIOMb3yeTCs IPH
BBHIBOJE HA TEPMHUHAJI).

llepsriit cuMBosT KakAo# 3anucH, BHIIABAEMOlt Ha HeuaTalolllee YCTPOHCTBO ome-
paTopOM BBIBOJA, PACCMaTPHUBAETCS KaK CHMBOJ yNpaBJieHHA Kaperkoil. Ctanmaprom
sI3bIKA IpellycMOTPEHBI caenyone geficTsus:

npobeJt Ha4aTh HOBYIO CTPOKY

+ OCTATbCsl Ha TOH Xe CTpoke
0 NPONYCTHTL OJHY CTPOKY

1 HavyaTb HOBYIO CTpPaHUILy

JIroGoit oT/INYHbI OT yKa3aHHBIX CMMBOJI BBI3OBET IepPeXos Ha HOBYIO CTPOKY, HO
cam 6yaer "nporsioven”. Bo usbexanne HENPUATHBIX HEOKHMIARHHOCTEH PEKOMEHILYeTCH
BCTaBJIATh Npobesl B HavaJIo KakIol 3alucH MJIH IpelyCMATpUBaTh AJd Hee paclill-
pennoe noje. Ilpn nosTopHoil orpaborke gopmara /s HPOAOIKEHUS IIedaTH ¢ HOBOH
CTpOKM Ipobest TOJIKEeH BXOOHTL B NMOBTOPAeMYIo 9acTh. HecKoJbKO mpocTelilinx mpu-
MEpOB:

integer i

real, dimension(10) :: a
character(len=20) word

print ’(3£10.3), a(1),a(2),a(3)
print ’(a(10)’, word(5,14)
print ’(5£10.3)’, (a(i), i=1,9,2)

print ’(£10.3)°, sqrt(a(3))

6.2.2. IlepemenHnsbie cnenudpukauun dopmara

Crnennduxanus dopmara JOKHE GHITH NOJTHOCTBIO YyCTAHOBJICHA Iepel] HaIad0M
ON€paluy BBOJA-BLIBOJA U HE MOXKET NEPEOHPEeNesIAThCA B XOle ee BbinosHenus. [pu
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HeOOXOOHMOCTH B M3MeHeHHN dopMaTa (dallle BCEro NOBTOpHUTEJIEH, 3aBACAIAX OT pe-
3yJAbTATOB CHETA HJIU EPEMEHHBIX IIUKJIA), CJeayeT

e 3aJaTh ero mabJIoOH Kak CTPOKOBYIO IEPEMEHHYIO (Hampumep, stf),

& HpeAycMOTpeTh HacTpoliKy iwab/ioHa ¢ MOMOLIBIO BCTPOEHHBIX (GYHKUHE O/I1a pa-
6OTBI C CHMBOJIAMH K CTpokaMu (cM. pasa. 4.2),

e cocJiaThCA Ha npeoOpasoBaHHbI WAab/IOH B KOHCTPYKIIME THIIA
write (12, fmt=stf) <cmucox-BuBoma>.

[IpuMep mpaxTUIECKOTO pellleHnusa Takol 3ai1auM NpHBOAMTCA B pasmd. 6.5.

DTtH Ke npobsieMsl B FPS TeopeTndecku npeoioieBalTCsa ¢ IOMOUIbo ~ pupMeH-
HOTO” paCUIMpEHHsT A3BIKA, MOIYCKAIOIEro B onepaTopax ¢gpopMaTa HeJOUYHCIEHHbIE 6bi-
PANCERUSA B YTJIOBBIX CKODKax <. ..>, HApUME]D

40 format (<7*(n-j)>x, <j>£7.3)
3HavueHNe TAKOrO BHIPaKEHUA MOXET NEPEBBIYUCAATHCS B IPOLECCe BLITOJHEHNST Olepa-
TOpa BBOJA-BbIBoAA. K coxasnieHiio, 3acTaBUTh 9Ty KOHCTPYKIHIO paboTaTh He yAaJioCh,
XOTA KOMITHJISIITAA TPOXOANIa 6e3 THATHOCTHKH OHGOK.

6.3. BsammonelictBue CIIMCKOB 00beKTOB B (popMaTOB

IIpu BBIBOZE TPOHUCXOAMT MONAPHOE COMOCTABJIEHNE 3JIEMEHTOB CIIHCKA BBIBOIA U
cnncka GpopMaToOB ¢ YUETOM YHCTA 2JIEMEHTOB B MAacCHMBe (CEUYeHHM, BBIPE3KE, CTPOKE
UJIH TIOACTPOKe) 1 noToputesieil popmaros. [loBroputenu MoryT 6b1Th TOMBKO NEIBIMA
YHCJOBBIMH KOHCTaHTaMM. Ha Kakaoe KOMILIEKCHOE YHCJI0 TpebyloTcs HBA 3JIeMeHTAa
Jopmara. IloBropuTesib MoKeT OBITH OTHECEH M K 3aKJIIOYEHHOW B cKoDKu rpymre ¢op-
MaTOB. Ec/n HOpAIOK U3BJIEYEHU 3JIEMEHTOB MACCHBA He YKa3bIBAETCS ABHO B CIHCKE
BBIBOJIA, OHHM BBIBOIATCA B ITOPAIKE UX PACHOJIOKEHUs B TAMSITH.

IIpn uctuepnanun crucka dhopmaroB oH obpabarsiBaercs 3aHoBO. Ecii dopmar
COIEPKHT BJIOKEHHbIe CKOOKHU, TO yipaBJieHne OyneT mepenaHo K JieBoit ckobOke, coOT-
BETCTBYOLIEH Hpennocsenneit mpaBoit CKobKe, MK K CTOsIEeMy epes Helt TOBTOPUTENTIO
(ecory TakoBOH nMeeTC).

PaccMOTpUM HECKOJIBKO MPUMEPOB DEANbHBIX IMpobJieM YNPABJIEHHA BbIBOIOM.
IIycrs HeoOxonumo pacmeudarats MaTpuny C(8,5) Mo cTpoKkaM ¢ yKa3saHHeM IIPOTHB Ka-
KOOH U3 HUX CYyMMBI CTPOK U HOJ| KA IBIM M3 CTOJOIOB — CYMMbI CTONDIOB. DTa 3a1a4a
peluaeTcs nporpaMmoit

program printmatr
real c(8,5),g(5),h(8)
do i=1,8;
do j=1,5; c(i,j)=i+j; end do | 3amosHeHHe
end do
do i=1,8; h(i)=sum(c(i,:)); end do ! CyumMm cTpok
do j=1,5; g(j)=sum(c(:,j)); end do ! CyMmm cTONGUOB

write (6,6)
6 format(t25, ’Marpuua C’,t57,’CymMMu cTpok’) | 3arolloBox
print *, ’ ? ! Mlpo6enrHaa cTpoKa

write (6,7) ((c(i,j),j=1,5),h(i), i=1,8)

7 format(5(2x,f8.3),7x,£6.3)
print *, ’ ! IIpobenpHas cTpoka
write (6,9) g



6.4, BHEIIHHE ®AHJIBI 69

9 format (5(2x,f8.3),2x,’<= Cyumn cTonbuos’)
end program printmatr

PesysibraroM ee paborhl Oyner Tabiuna

MaTpuuna C CyMMH IIO CTPOKaM

2.000 3.000 4.000 5.000 6.000 20.000

3.000 4.000 5.000 6.000 7.000 25.000

4.000 5.000 6.000 7.000 8.000 30.000

5.000 6.000 7.000 8.000 9.000 35.000

6.000 7.000 8.000 $.000 10.000 40.000

7.000 8.000 9.000 10.000 11.000 45.000

8.000 9.000 10.000 11.000 12.000 50.000

9.000 10.000 11.000 12.000 13.000 55.000
44.000 52.000 60.000 68.000 76.000 <= CymmMu 1no croxbuam

Tabauiel MOZKHO BBIBOJUTE C JIOMOJHATE/BHBIM rpadJieHHeM HX M0 TOPHIOHTAMN
(3BE3MOUKAMH, MUHYCAME HJIH MOJYEPKUBAHUEM ) U 110 BEPTHUKAJIH { BOCKJIHIIATENBHBIMI
3HaKaMi, OykBaMi I, HpstMbIMU CKOOKaMH, IBOETOYUAMHM M T.1.).

[IpuHIHONANBHO TEMH ZK€ CPeACTBAMH MOMXKHO 3aJaTh H MOCTPOEHHE IpadHKOB,
OJIHAKO B CBA3H C JUCKPETHOCTHIO TEKCTOBBIX PEXKUMOB 3TH I'PadUKU CMOTPSTCH ILI0XO.
J14 uX IOCTPOEHUA JIyHIlle UCIOb30BATh CIENHAbHbIE TpaduIecKue CHCTEMBI (HaPH-
Mmep, Gnuplot [8]), BxomoMm 1iia KoTopeix ByzeT cayxuth 3anosHeHHbrd P90 BorxOmHOM
aiin, uiu obcyx naemsplit Huxke naker SciGraph.

6.4. BHemnue dpananl

daitn — 3TO UMEHOBAHHAA TOCJEI0BATEBHOCTD 3amuceli. K 3amucsM dattia Bo3-
MOJKeH MOCJIEIOBATEILHBIN HIIM MPOU3BOJIBHBIN ToCcTyn. MBI orpaHnYuMca paccMoTpe-
HHEeM MepBOTO cayvas.

Y kamjoro ycTpoilcTBa (33 HCKJ/IIOUEHMEM TEPMHHAJA) €CTh CBA3AHHBIN ¢ HUM
HoMmep. [Ipyu BHITIOMIHEHUH ONlepaTopa Open ¢ 3TUM HOMEDPOM CONOCTABIAETCA HEKOTOPBIH
CyleCTBYOWMI MM BHOBb co3faBaeMblil alisi, U Torma Bce OasbHEHINe CCHLIKH Ha
JNAHHBIE HOMEp B omeparopax obMeHa HyayT ajJpecOBaHBI K acCOUMHPOBAHHOMY dailiny.
DTa CBA3bL Pa3phIBAETCH OMEPATOPOM close, H TOILKO [TOCJIE €ro BBLIOJIHEHNA K TOMY Ke
ycTpo#cTBy MoxeT ObITh moakJtoden HoBbilt daitin. Crangaptible datlast BBOIa-BBIBOAA
CUHTAIOTCH NOICOeIMHEHHBMU HoCcTosiHHO (70" — TepmuHadt, ”5” — BBoO#, ”6” — BBIBOL
Ha NeYaTh). 3BEe3/I0YKa olpelesdeT KJIaBUaTypy [JIA BBOLA M 9KPaH — 151 BHIBOIA.

- IIpu onepanuax ¢ gpaiaaMu HCIOTB3YIOTCA Heobsa3aTe/IbHbIE KJIIOYEBbIE OTIEPAHIbI

unit=<Homep> — HoMmep ycrpolicTBa,

iostat=<mm—nep> — IleJiad IIepeMerHas, KOTopad MoJydaeT HyJeBoe 3HadeHHe HNpu
HOPpMaJIbHO BBINIOJIHEHHONR onepamuy M MoOJIOXKUTEJIBHOEC B IIDOTUBHOM CJlydae,

err=<MeTKa> — MeTKa OIIePATOpPa, Ha KOTOPHIH IepemaeTca yHpaBJieHue npu obHApY-
JKEHUU omnbKH,

file=’<uma-daitna>’ — TekcToBad NepeMeHHasd, 3ajatoliad uMs ¢alima (mpu Heobxo-
JIEMOCTH C HyTeM),
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status=<cocTosHHe> — TEKCTOBOEe 3Ha4yeHHe N3 MHOXxecTBa 'old’,
‘new’, ’‘replace’, ’keep’, ’delete’,

a TakXe HekoTopble apyrue. [lng BHOBB cosmaBaeMoro (afiyia obsizaTesibHO yKasaHue
craryca ’new’. [Ipn 3akperrun dailna mocTaTodHO yKasaTbh HOMep ycTpoitcrsa: (aitn
OyleT coxpaHeH Jajke MPH OTCYTCTBUH keep.

Hoa ynpasnennsa dafiyiamu ¢ nocsIeI0BATENBHBIM IOCTYIIOM CJIYIKAT ONEPATOPHI

backspace — mnepexon K HavaJsy INpeJUIECTBYIOLIEH 3alucH,
rewind — BO3BpaT K Hadasy daiina,
endfile — 3amuch npU3HaKa KoHNa daiina
B xauecTBe 1puMepa onuieM oTkpbiTHe datina no umenn 'points.for’:

open (3, iostat=nio, err=666, file=’points.for’, &
status=’new’)

3anuch pesyJbTATOB B HErO MOXKET NPOM3BOAMTBLCH OmeparopoM write (3, <mf>) y,
rue <mf> -—- YncsoBasi MeTKa oneparopa format. Dot xe daili 10 MUHOBAHIHN HaI00-
HOCTH 3aKPbIBACTCH ONEPATOPOM

close (3, iostat=nio, err=666, status=’keep’)
Bnaromaps ykasannio keep (neficTByeT no ymosrdanuio) daitsa OyaeT coxpaned BO BHeL-
Heft mamaru. s BO3MOKHOCTH ero rnpocMorpa ¢aifyi HyxKHO BEJIOYATH B MPOEKT MO
Insert/Files into Project. Hamomuum, 4To KUpH/IJIMYECKHE TEKCTH MPABHJIBHO MH-~
ILyTCsA TONMBKO B hafiyibl (HO HE B OKHO BBIBOIA).

Bce oneparopst open npegnoYTHTEBHO TpynupoBars. Ha mogcoenntensnie dait-
JIbI MOKHO CCBINATHCA B JIFODOM MeCTe MporpaMmbl.

6.5. Bayrpennue danibl

B xauecTBe BHyTpenHero datisia MOKET paccMaTpUBATHCs CTPOKA CiMBOJIOB. CuM-
BoJIbl Ipeacrapiadiorcd uX ASCII-komaMu, a NIpH CYUTHIBAHUN UX B YUCJIOBYIO lIepeMeH-
HYIO aBTOMATHYECKU MpPeobpasyioTcd B YHCAOBOe 3HadeHue. Pasymeercs, BOIMOXKHO H
obpaTHoe npeobpaszoBaHie. B kauecTBe npuMepa HpPUBELEM IIPOUELYPY ~ TPEyTrOJbHOMN”
pacredaTku BepxHell TpeyrospHol Marpuub no ¢gopmary £8.3 B NpeANoJIOKEHAN, ITO
CTPOKAa MaTPHIBI HOJHOCTLIO MOMEIIAeTCA B CTPOKE BBIXOIHOTO ycTpolicTBa.

subroutine triprint(n,c)
integer n
real c(:)
integer £1,f2,m1,m2,1,j
character(len=12) sf
s£(1:8)="( x,’ ; sf(8:)="£8.3)’

f£1=1; f2=n
mi=1; m2=n
do i=1i,n

write(sf(2:3),’(i2)?’) f1
write(sf(6:7),’(i2)?) £2
write(*,sf) (c(j),j=m1,m2)
fi=f1+8; £2=f2-1
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mi=m2+1; m2=m2+n-i
end do
end subroutine triprint

OcnoBnasi mpobJieMa 3j1eCh 3aKa09aach B (POPMUPOBAHUN CTPOKH
sf=’(ddx,dd£8.3)’,

yIpaBJidoliell BHIBOIOM BEIPE30K HCXOMHOIO JIHHEHOro MaccuBa ¢ (anocTpodsl B CTPO-
KY He BXonAT, byxpaMu d ob6o3HadeHbl JecaTuynble nudpbl). B Hadaste npouenypsl 6pran
o3HaueHBbl MO3NLNN sf, colepxanpe Hew3MeHHy0 HHGOPMaNN. 3areM ObI/IM 3aJaHbI
HavaJ bHblE 3HAYEHHSA U1 KoJidecTBa npobenos £1=1 (oaun oba3aTesbHEBLH Tpoden Hy-
JKeH [J14 IEpexo/ia Ha HOBYIO CTPOKY ) n £2=n — MOJIHOE KOJHYIECTBO 3/IEMEHTOB B CTPOKE
MaTpulipl. BHYTpH IUKJa 10 HOMEpaM CTPOK TeKylide 3HadeHUsA Ha3BaHHbLIX NTepeMEH-
HBLIX 3alMCHIBAJNCE B TpeOyembie nosunuy sf xak Bo BHyTpeHHHI dallyl i cTpoka oTpa-
GaTbBaJIach, NOCJE Yero epeMeHHbIe TepeCcINTHIBAJIHNCD.

Pabora ¢ rpannumaMu BHIBOJMMOM B Kax 0l CTPOKe BBIPE3KH ml U m2 CTaHOBHTCA
TIOHATHON MocJie pacnakOBKHM TPEeyroJbHOU MaTpulbL.

Pasymeercs, ¢popMar BBHIBOAA KaXkKIOTO YHCJA MOXKHO CHeJIaTh JONOJHUTEIbHBIM
napaMeTpoM IpOLEAYPHI ~— 3[4eCh HOBBIX [IPUEMOB IIPOrPAMMHUPOBAHHKA He HOoTpebyeTcs.
DTa 3a4ada IOCJAYRKHT MOJIE3HbIM yIpaKHeHUEM 1 JAcT LeHHbll 014 NIpakTHKH MHCTPY-
MEHT.
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ITpousBoaHbie TUIIBI JAHHBIX

7.1. IlpousBomHbIE THIIBI TAHHBIX

HoBble THIBI TaHHBIX ONPENEISIOTCA TPOTPAMMUCTOM Ha OCHOBE BCTPOEHHBIX TH-
OB U 06pa3yioT cmpyrmyps, B obLEM clydae COCTOAMNE U3 HEOZHOPOAHBIX JAaHHBIX.
DJIIEMEHTEI CTPYKTY PBI B CBOIO OUYEPeb MOTYT OBITh CTPYKTYPaMHU, HO 0BA3aTeTHbHO paHee
ollpele/IeHHBIX THIOB. B IpuBeleHHON HIKe TporpaMMe NOCJIeIOBATETBHO ONIPEETAIOT-
csl IBa THIA: JaTa H BKJOYauaa ee nepcoHanns. [lepemernHasa David kBanuduiupy-
eTCs KaK IHeEPCOHAJIHA U elf NPUCBANBAETCA COCTABHOE 3HAYEHHME. 3aTEM MIET KOHTPOMb-
HBIlt BBIBOJ Beelt MHMOPMALMH U OTAEIBHO — NaThl ([OCAEHHAA B cocTaBe 00beMJIIoElH
CTPYKTYPB! BBIBOZUTCA HellpaBUIBHO). [Ipu BEIBOIE IOJIA CTPYKTYDHL He UMEHYIOTCH, a
HX 3HAYEHUA PA3feJIAIoTCd npobeaMi.

HaJsiee uimocTpupyeTcs NOPATOK U3MEHEHU S OTAEJIBHBIX TOJIelt: UMeHa CTPYKTY-
pul | ee moJell pasneAoTCd 3HaKaMH IIPOLEHTA WK TOYKaMu (BTOPOU BapMaHT siBJIsi-
eTcs MeHee OOUIMM, HO y00HEE W COIVIACYETCHA C MPUHATHIM B IPYTHX A3bIKAX [POrpaM-
Muposanns). KoHTposbHbill BBIBOJL OATBEPXKAAET HPABUALHOE CpabaThbiBaHMEe IIPUCBA~
UBaHUA.

program newtypes

type dat
integer :: day
character(len=4) :: month
integer :: year

end type dat
type person

character(len=20) :: name
type(dat) :: birthday
integer 1: idnum
integer :: salary
end type person
type(person) :: David

David=person(’Copperfield D.’,dat(10,’ oct’,1933), &
769969 ,570) '

print *, ’about David ’,David

print *, ’David.birthday = ’,David.birthday

David.salary = David.salary +75
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print *, ’new David = ’,David
end program newtypes

OnucaHHble 31eCh KOHCTPYKIUY 3aMEHUJIM aHAJOTHYHBIE UM MOHATHA structure
JAJ OUpelesIeHHsA COCTABHOTO THlla 3HAYeHHH M record — m/s OObABJIEHHS [IEPEMEH-
HBIX COCTABHBIX THIIOB, KOTODBIE CYLIeCTBOBAIM B NepBolt Bepcun FPS u ucnonssyorcs
naxkeroM Hay4Holt rpaduku SciGraph. OTinunst CBOAATCA K TOMY, YTO HMSA THIIA B ODOUX
ITUX CAYYasiX obpaMadercsa CJsIIaMu.

7.2. Onepanuu Hal onpenejasieMbIMU THIIAMHU

OB6BEKTH CUUTAIOTCS OJHOTHIHBLIMY, €CJIM OHM (HopMaLbHO OTHECEHBI K OJHOMY
THOY (MMeHHas »KBHBAJIEHTHOCTHL TUNOB). JlioBoMy 0BbekTy MOXKeT OLITH TPHCBOEHO
TOJIBKO OJHOTHIIHOE ¢ HUM 3HadeHuHe. OOBHEKT MOXKET ObITh O3HAUMeH ONEepPaTOPOM IPH-
CBAHBAHUA JHIIBb TOCJE ONpENesIEHHd THIA W OTHECEHUd oObexkTa K JaHHOMY THINY —
CM. BBINIENPUBEIEHHYIO IPOTPAMMY.

Ecnn nporpammuct xo4et, 4T06bl KO BHOBb 33aHHOMY MPOU3BOIHOMY THITY OBLIIH
NPUMEHNMBI KaKHe-TO HONOJHUTE/bHBIE OIEPALMH, TO HX TOXe HaJo 3anaTh. B caydae
OUHADHO ONepaluy IJist 3TOTO MHIleTeA (yHKUUA ¢ AByM: BXomubiMu (intent(in))
napaMeTpaMH, ONpelesdalolas 3aBHCHUMOCThH pe3yJbTaTa OT ONepaHioB, a Takxe HH-
Tepdelicubiil 670K, casbiBaownit Gyukuuio ¢ Jiekcemott omepauun. Hanpumep, jgmnd
Tuna randvar, 3aJalOlIEero CpeiHee U CPelHEKBaApaTUYeCcKoe OTKJIOHEeHHe Chaydaitnoll
BEJIHYUHBI, MBI MOJKEM JATh OlIpeJeseHNEe THIA U ONepPaluil CJAOKEHUs ABYX CaydaitHbx
BEJTHYUH NOCPEICTBOM MOILYJIst

module randvars
type randvar
real aver, sigma
end type randvar
interface operator(+)
module procedure add_vars
end interface
contains
function add_vars(x,y)
type (randvar):: x,y,add_vars
intent(in) :: x,y
add_vars.aver=x.aver+y.aver
add_vars.sigma=sqrt(x.sigma**2+y.sigma**2)
end function add_vars
end module randvars

(IPH CAOKEHNH HE3ABIUCHMBIX CJIYYalHbIX BEJIMYHH CYMMHUPYIOTCA UX CPEJHIE U OUCIIe-
PCHE; TIOC/IeJHIE PABHBI KBAAPATaM CPEJIHEKBAJIPATUIECKUX OTKIIOHeHUH )

B ronosnoit nporpamme ¢ 0bsa3aTe/IbHBIM BKJIIOYEHHEM OllepaTopa use randvars u
KonuHu uHTepdeiicHoro 6/10Ka 13 3TOr0 MOAY.J1d 3alMCh OBBIMTHOTO CJIOKEHHSA IIepeEMEHHBIX
tuna randvar 6yreT OPHBOOUTH K BBI3OBY Ipolenypst add_vars:

program tstsumrand
use randvars
interface operator(+)
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module procedure add_vars

end interface
type(randvar):: p,q,r
p.aver=6.0; p.sigma=3.0
q.aver=7.0; q.sigma=4.0
r=add_vars(p,q)
print *, r

end program tstsumrand

Kak u cregoBano okunarTh, pesyabTaToM siBUJach mapa (13,5).

Onepalui MOXKHO 3aJaBaTh I/ JOOBIX THIIOB ONEPAHIOB NPH yCJOBHH, 9T0 O/
STHX THIOB HET BCTpoeHHOM orepanuy ¢ TeM ke obosHaueHneM. MOKHO BBECTH HOBBIE
oIlepalui W AJd BCTPOSHHBIX THIIOB. BCTPOEHHYIO Ollepalliio MepeolpPese/TaTh HETb3A.
B kauecTBe JeKceMBI OMEpalMM MOXKHO MCHOJIB30BATh JI0OYIO U3 JIEKCeM BCTPOEHHBIX
onepaldit nJM orpaHMUYeHHYIO C ABYX CTOPOH TOYKAMU [POH3BOJIBHYIO DYKBEHHYIO ITO-
CleAOBATENBLHOCTD (MCKII0YasA 3aHATHIE Mo/l 0603HAYEHN JIOTMIeCKMX KOHCTAHT M JIO-
rideckux onepanuit). Onpenensiemble onepalun IMeIOT caMbIit HU3KHIT TpHOPHTET

IlokaxeM, Kak ONPEIETUTH ONEpalMio MaTpHHHOTO yMHOXeHus. CosgaguM Mo-
IYJib

module matmux
interface operator(.x.)
module procedure mxm,mxv ! ¢yHRUMH !
end interface
contains
function mxm(a,b)
integer, dimension(:,:) :: a,b
integer,dimension(size(a,1),size(b,2)) :: mxm
intent(in) i a,b
mxm=matmul{a,b) ! intrinsic
end function mxm

function mxv(a,x)

integer, dimension(:,:) ioa
integer, dimension(:) HE 4
integer,dimension(size(a,1)) Dlomxv
intent (in) rra,x
mxv=matmul(a,x) ! intrinsic

end function mxv
end module matmux

CobcTBeHHO nmepeMHOKeHHe MaTpUIL OPraHu3yeTcsa BCTpOoeHHol nponenypoit matmul.
Tenepb noKaxeM HCIOIB30BAHHE HTOTO MOAYJIS [IJ1s EPEMHOKEHUs

121X%g_67
3 4 2 L 3] L1314

Ham HeobxomuMbI:
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program promatr
use matmux
interface operator(.x.)
module procedure mxm,mxv
end interface

integer:: a(2,3)=reshape((/1,3,2,4,1,2/),(/2,3/))
integer:: b(3,2)=reshape((/1,2,1,0,2,3/),(/3,2/))
integer:: d(2,2)=reshape((/1,3,2,4/),(/2,2/))

integer,dimension(2) 2oz, y/2,3/
integer i oc(2,2)

c= a.x.b

print ’(2i4)’, ((c(4,3),j=1,2),i=1,2)
print *,’ ?

z= d.x.y

print ’(2i4)’, =z
end program promatr

3aMeTHM, YTO HCIOJIB30BAHME * B KauecTBe CUMBOJIA OllEpAlNil YMHOKEeHHA moTpeboBa-
J10 6bl BBEJEHAA A8 MATPHIL, CICIHAJIBHOTO THIIA I Hepeolpele/eHud BeeX OCTaNbHBIX
omepanuil — CJeIOBATENLHO, HE OKYIHIOCH OBI.

Ec/iu OpousBoaHbLA THIF oNpenescH B pasfiene clienndnkauil Moaysid, To BKJIO-
JYeHHe B MOAYJ1b NPEAIOKEHHA private nocsie NPeIJIOKeHUs type, HO Nepell MePBLIM ero
HCIIOIb30BAHIEM OFpAHUYHBAET BO3MOKHOCTH CCHLIOK TOJIBKO JaHHBIM MoayJseM. leii-
cTBy©OWHIT MO yMoaY9aHmo aTpubyT public o3HAYAET JOCTYNHOCTH M3 J10OOr0 MeCTa,
oTxysa "BHAeH” OMEpATOP USe TOr0 MOAYJId.
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CcCBIJIKM U CIIMCKHA

8.1. Ba3oBble MOHATHUSA

B FPS ccriika pointer — 310 He THII JAHHBIX, a aTPHOYT, KOTOPBIH MOKeT OBIThH
3ajaH A5 1060ro 06bekTa IPOrpaMMbl B €r0 ONMUCAHAN HJIH CIEHHAJIBLHOM OlepaTope
pointer. Ccelika MoxeT OBITH céazana ¢ agpecaroM (target). Torma pointer Oymer
Ha HEro yxKasslBaTbh W MOKET 3aMeHHTH 00bekT B jai0boM KouTekcTe. CBssblBaHUE MPO-
U3BOJUTCS ONEPATOPOM

<pointer> => <target>
MOC/Té BHIIOJTHEHHUST KOTOPOIO CChIJIKA 3aHHMAaeT TO ke MoJe MaMsITH, 9TO aJIPecar.

B 1060ii MoMeHT ¢ ykasaTeneMm MokeT OBITh CBsi3aH TOJMBKO OBMH ajipecar (B
obuIeM CaIyvae PasINIHBIH HAa Pa3sHBIX TANAX BBITOJHEHHA NPOTPAMMEL), HO HAa OZHOTO
alpecaTa MOTYT YKa3blBaTh HECKOJBKO CCHUIOK. B 4acTHOCTH, MOCe onepaTopon

pl => 1t
p2 => pl

u pl, u p2 6yAyT yKasplBaTh Ha OJMH M TOT XKe OOBEKT t ([IPOMCXOANT KONHPOBAHHUE);
npucBansanue p2=1.0 skBuBasaedTno t=1.0. Jlorudeckas GyHKIMA

associated(<obberT>[,<06berT>])
[O3BOJIAIET NPOBEPATH HAJINUTHE CBA3M Mekay oObeKTaMU (B TacTHOCTH, MEXKIY OBYMHA
CCBLAKAMH Ha ONHY LEeJb).

Yxasareqb-MacCHB JOJIKEH UMeTh TV Ke $OopMy W THII 3HAYEHHMI, YTO aJpecar.
On obbaABAseTCA AHAJOPHYHO DA3MENIAEMBIM MacCHBaM (T.€. ¢ IMYCTHIMH TPaHAYHBIMU
napaMH), HO ¢ KJIIOYEBBIM CJIOBOM pointer Bmecto allocatable. llepen cBasmpiBaHm-
eM ¢ MaTpHYHBIM OO'BEKTOM TaKoil ykazaTesb OOJKEH MOJIYYHTh CPAHUILI B OIEpaTope
allocate. DJIeMEHT WU CEYEHHE MACCHBA HE MOTYT BBITH YKAa3aTEIAMI.

C apyroit ¢cTOpPOHBI, KaxIObllt TIOTEHINAAbHBIA afpecaT HOJKEH UMeTh arpubyT
TARGET. [Ipumepnl HazsHAUEHHST CCHIJIOK:

real a, x(:,:), b, z(6,6)

pointer a,x

target b,z

a=>b ! cramApHOe HA3HAYEHHE CCHJIKH
X => z ! ccunra—MacCHB
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8.2. CCBIJIKH KAK IICEB/JOHHMDbI

8.2. CCBIVIKM KaK IICEBIOHHMBI

Ecau ogHO H TO XKe ceuyeHHe MacCHBa, ckakem table(m:n,p:q), 4acTo HCNOJIbL3Y-
etcd B IIPOrpaMMe IIPH HEM3MEHHBIX TPaHUNAX, TO HA Hero ObLI0 Obl yaobHee cchlIaThCs
KaKk Ha CaMOCTOSITe/bHO HMeHOoBaHHBIH maccus. B FPS »Ta BoaMokHOCTbL peanusyeT-
¢s1 ¢ MOMOLIBIO CCBIIOK-MaCCHBOB W ONepaTopOB HasHAaYeHUA CChIIOK. B ganHoM caydae
BCIOMOTATeJbHBIA MACCHB MOXKHO ObLIO OBl ONNCATDL Kak

real, dimension(:,:), pointer :: temp
H TIPUKpPEINTh K table omneparopom

temp=>table(m:n,p:q)

Maccup table no/nken nMeTh atpubyT target uin pointer. Ecnu BnocneacTBuu
BBIPE3KY HYXKHO ByAeT USMEHHTD, TO TOTpebyeTcs TOJIBKO HoBoe MpuKpemienne. HyxHo
HMETb B BUIY, YTO HIKHHE IPaHMIBl MHIEKCOB BCIIOMOraTe/NBLHOIO MaccHBa OyayT Bce-
IIa eIVHUIHBIME, & BepXHHE ONpelesiaATcd 3KCTeHTaMH aipecara. COOTBETCTBEHHO OH
JOJUKEH MHIEKCUPOBATHCA B HOBBIX I'DaHHUIAX.

Cxaap win MaccuB ¢ arpubyToMm pointer He MMeeT IIOJIA MaMATH, TOKA OH HE
CBA3AH C aJpecaToM, UMeOIIM amMaTh, HJIH [I0OKa He Ha3HadeH ollepaTopoM allocate
(B TOM cJIydae ero agpecaT — BblAeJeHHOe foJje namMaTi). JunaMuyeckoe ynpaBienue
CO3aHHeM, acCOUMHPOBAHMEM M OTKJIIOUEHHEM CCHIJIOK obecHedMBaeTcs CChIIOYHLIME
onepaTopaMH IpHCBaUBaHu#A u omneparopami allocate, deallocate m nullify. Cebr-
JIOYHOE IPHCBaMBAHME CBA3BIBAET CCHIIKU C CYIIECTBYIOWUMH LesiAMu. allocate cosna-
eT nesb (BBUIEIAET MaMATh) JJid ykKasaTeseil; nullify oTcoelMHAET CCBUIKY OT HeJsH
{yBomuT ee "B HuKyga ), deallocate ocBODOXKIAET NaMATh U3-IOZ LieJlel.

CJl0KHBle CTPYKTYPHI C AHHAMUYECKH BBLIEIAEMOl TAMATHIO B ODLIEM NMPUCY UM
ckopee NHPOPMAaIHOHHO-JIOFHIECKHM, I€M BLIYHCIUTEAbHBIM NPHMEHEHNAM (wckmovas
npob/eMsl THIIa MeTona Berseit n rpanmn). O6cyxknaemste B [6, 13] meToner 3amucu Tpe-
YLOJBHBIX MATPUIL BBINVIAAAT NPOTUBOECTECTBEHHBIMIE .

8.3. CBga3HbBIE CIINCKH

[pocTefiumit cNMCOK CO3JaeTCA TOCTPOSHHEM IEMOYKU 3JIEMEHTOB (Y3/I0B), Ka-
KIBIH M3 KOTOPHIX XPaHKT HEKOTOPOe 3HaueHHME M YKa3blBaeT Ha NPEABLIyUi y3sedsl.
Onpenenum cHadana mun ”yzea” (node) u ABe NepeMEHHBIX 2TOTO THUIA!

type node
real value
type(node), pointer :: next
end type node

3aMeTnM, 9TO NMPOM3BOLHLIH THI node onpenesieH peKypCUBHO — depe3 cebd xe. ITO
MOXHO JeJIaTh TOJBKO JJ1d yKasaTeJseil.

Bravase COMCOK IIyCT, ¥ Mbl JOJIKHbBL OTPa3sUTh 3TC 0OCTOATENbCTBO yKa3aHMeM
Ha OTCYTCTBHE CMEXKHOI'O 3JIeMEeHTa!

nullify (next)

Huxe ” g pasMubkn’ mpuBeneH dbparMeHT mporpaMMbl GOPMHPOBAHUA CIIHMC-
Ka dHcesi, BBEOEHHBIX C KJIaBMaTyphl, KOTOpas 3aBepiuaeT paboTy IpH BBOJE MEPBOTO
OTPULATEIEHOTO YHCIIA.
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type(node), pointer :: current, last
do

read *, number ! cYHTHBaHHE
if (number>=0) then | nNpHHHMaeM YHCIO

allocate (current) | HoBHH y3en
current.value = number ! 3amHcChF BBEeIEeHHOI'O YHCJIA
current.next => last ! CCHIIKA Ha NIpenHOyNHE y3eX
last => current | obHOBJIeHHE KOHIA CIIHCKA

else

exit

end if

end do

Tenepb MpUBeIEeM MOOYJIb ¢ OINpe/le/ICHHEM THUIla 3JEMEHTOB CIIMCKa IIeJIbIX YHceJl

module eni

type entry
integer val ! BHayeHHEe 3JEMEHTAa
integer index ! Homep saeMeHTa

type(entry),pointer :: next
end type entry
end module eni

W IpOrpaMmy CTaHAApPTHBIX JelicTBufl co cnmcKkamu:

program listwork
use eni
interface ! [Ina mpouenypH BHBOAA CIIHCKA
subroutine view(top)
use eni
type(entry),pointer:: top
end subroutine view
end interface
type (entry), pointer :: tree,top,current,new,last
integer i

nullify(tree) ! HeT mpemuecTBEHHUKOB

! BamosmHeHHe CIHCKA

do i=1,9
allocate(top)
top=entry(11.0%i,i,tree)
tree=>top

end do

call view(top) ! KOHTpONLHHII BHBOL

! KoppeKUHA CIHCKA
tree=>top
do while(associated(tree))
if (tree.index==5) then
tree.val=500
tree.next.val=400
exit
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end if
current=>tree.next
tree=>current

end do
call view(top) | KOHTPONBLHKH BHBOJ

| HcrnndyeHHe 3JEMEHTA
current=>top; nullify(last)
do while(associated(current))
if (current.index==8) then
if (.not. associated(last)) then
top=>top.next
else
last.next=>current.next
end if
deallocate(current)
exit
end if
last=>current
current=>last.next
end do
call view(top) ! KORTPONBEHNH BHBOX

! BcTaBka 3JeMeHTa
current=>top; nullify(last)
do while(associated(current))
if (current.index==7) then
allocate(new)
new=entry(800,8,last.next)
last.next=>new
exit
end if
last=>current
current=>last.next
end do
call view(top) ! KOHTpONBHHN BHBOX
end program listwork

[IpocMoTp pe3yJibTaToB 3TOH MpPOrpaMMBbl obecnieynBaeT BHEUIHAA IIpoLenypa
view:

subroutine view(top)
use eni
type(entry) ,pointer:: top,current
current=>top
do while(associated(current))
print *,current.val,current.index
current=>current.next

end do
read * | Omumanue [Enter] mns mpomoJyixeHHs paboTH

end subroutine view
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Pesyaprarst (HHMOPMALMOHHEBIE 10JI) BBITH coleny IoUHMHT:

Cpasy mocne 3anoiHeHHA

99 88 77 66 55 44 33 22 11
[lociie KOPpeXUUH

99 88 77 66 500 400 33 22 11
[locnte HCHINYECHHA

99 77 66 500 400 33 22 11
Ilocne BCTaBKH

99 800 77 66 500 400 33 22 11

PaccMmoTpenHble MpUMEPBI OTHOCATCS JHIIB K OLHONM M3 CNHCKOBBIX CTPYKTYD —
cTeKy (MarasumHy), ZJOCTYI K 3J€MEHTaM KOTOPOTO OCYIUEeCTB/AeTCA TOJIbKO YePe3 ero
BepunHy. Hapany ¢ 3THM ¢ NOMONIbIO yKasaTesell MOXKHO NOCTPOHTH ovepelb (BBIGOD
HauWHaf# C NEPBOTO »JIEMEHTa), ABYHANPaBJEHHBIl crucok (HocTyn ¢ 0DOHX KOHIIOB),
JiepeBo (HepapXuvecKyio CTPYKTYPY) W T.IL.

8.4. Ilenble ykazarenu

lenpie ykasareau FPS apadiorcs paclinpeHeM CTAHAADTA A3bIKA H OTJIMYAIOTCH
oT 06bI4HBIX yKaszarejeh ®90. Onn ucnoapsywoTca A4 OPAMOTO YyNpaBJEHUA NaMATHIO
(bYHKIMH, TOJME3HON B ONBITHBIX PYKaX, HO CIIPaBEIINBO PACICHMBAEMO] KaKk onacHad
QTS HaTeKHOCTH IPOTPAMMDBI).

[lesblit ykazaTesb MMeeT TPH KOMIIOHEHTHI: CODCTBEHHO yKasaTeJb; OasHpoBaH-
HYIO Ha HeM IIEPEMEHHYI0, TOJbKO Yepe3 KOTOPYIo HaeT oOMeH 3HaYeHHAMH; yKa3yeMblit
o6pek . IIpoliece cBsI3bIBaAHNA HepeMenHoll ¢ 06bekToM — AByXdasubill. Cravana mesi
yKasaTe/b CBA3bIBaeTCA ¢ 6a3MpoBaHHOl TepeMeHHOR NpeaIoKeHeM

pointer (p,var)
KOTOpOe JOJIKHO HAXOAUTLCA B OHMCATENBHON YacTh IporpaMMHON equHuLbl. Basupo-
BaHHasd TepeMeHHad VAT MokKeT OBITh JOOOro THHa, BKJIOYasd MacCHB U CAMBOJIbHBIE
cTpoku. Janee nesiblii yKasaTesdb CBA3LIBAETCH C HAMATHIO, BBUICJIEHHOR Iox oObekT
(bynxuusa loc), unu 3aTpebOBAHHBIM HOBBIM y4acTKOM (malloc):

real var, a
pointer (p,var)
p=loc(a)

Telleps p CONEPKUT ajpec yKazyemoro obbekta (B mpuMepe — a). JHadeHHsd, IIPHCBaA-
npacMmble HasupopaHHOll Ha yKazaTesle NepeMeHHOR (B mpuMepe var), HOMEUIAIOTCA B
afpec, yaepKHuBaeMbllt yrkasaresneM. [Ipumep:

real var(5), a(5)
pointer (p,var)
p=loc(a) var(2)=0.0 ! npupaBmuBaer a(2) Hymw

Ilpu patore ¢ meJBIMH yKa3aTeldfdMH HeJb3d NPUMEHATh KOoMaHIbl allocate M
deallocate. [TamaTh HasHaugaeTca 1o malloc u ocsoboxmaeTcss KoMannol free.

K messiM yKazaTeasM OpAMEHUMa oObIYHAs LeNOYHCJIEHHAs apHbMeTHKa. JTO
[TO3BOJIAET JIETKO MepecINTHIBATL afpeca NOCAeI0BaTe/IbHbIX 3/IEMEHTOB MacCUBa, 3HaA
JOPMAT ero KOMIOHEHT (B IPUBOJMMOM HIKE HpuMepe — 8 HaitTos):
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double precision a(10), var
pointer (p,var)
p=loc(a)
do i=1,10
var=0.0
p=p+8
end do
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BriuncaunresibHbIEe MeTOOLI HA
Doprpane 90

9.1. IlocTpoeHue YaCTOTHBIX XapaKTEPHUCTUK

IIpu pacuere cucTeM aBTOMATUYECKOTO YUpaBAeHU S HCIONB3YeTCA YACTOTHAS 1€~
penaroynad ¢yHKOuA JauHeiHOTO 3BeHa W (iw), mo3BOJIAIOIAA OlPEAeNHTh 3aBHCH-
MocTh Koadduunenta ycusenns u (HazoBoro CABUIa BHIXOMA B 3aBUCHMOCTH OT YACTOTH
W TrapMOHHYecKoro BxoaHoro sosuelicraua. [lycth

K(1+ jwr)
Jw(l = T2w?) + 26 Tjw

Hdna byskuun W(jw) npu pasnnuHbIX 3HAYCHUAX W ONpPENesAIOTCA ee MOIYIb

KV1+120?

W(jw)| =
W (i) wy/(1 = T2w?)? 4 4£2T2,2
u dasa
() T L arct arctan 1—3—% ecmw w < 1/T
w) = —— + arctanwr — ,
2 * | # — arctan 1—357%1:)7 HHave

MO KOTOPBIM CTPOMTCA aMILIATYIHO-da30Bad XxapakTepuctuka B ocax {R(W(jw)),
-~ . i : ;
S(W(jw))} usorapubmudeckas aMiiutyqHas xapakrepuctuka L(w) = 201g |[W (jw)] .
IlpuBonnMast HuXKe MporpaMma BBIIOJIHSAET PACYET MepPedUCTeHHBIX HOKasaTesel
TOJIBKO AJI OHOTO 3HadeHu:A w . OHa uinocTpupyer HauboJslee CyliecTBEHHbIE ¢ TOYKH
3peHNsi TEXHUKH NPOrPaAaMMHMPOBAaHUs PUEMbI PaBOTHI ¢ KOMIJIEKCHBIMY ITepeMeHHBIMMU,
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program freqcmplx
real a,b,l,psi,s,si,yl,y2,omega,phase

real,parameter 11 pi=3.14159
complex,parameter :: j=(0,1)
real,parameter :: K=100.0, T=0.02, &

xi=0.05, tau=0.015
complex w,jom

omega=50.0

jom=j*omega

w=K*(1.0+jom*tau)/ &
(jom#*(1.0-(T*omega)**2+2. 0*xi*T*jom))

a=real(w)

b=aimag(w)
print *, ’w = ’,w ! (-19.999990,-15.000010)
print *, ’a = ’,a ! -19.999990
print *, ’b = ’,b ! =-15.000010)

s=abs(w)

s1=K*sqrt(1.0+(tau*omega)**2)/ &

(omega*sqrt((1.0-(T*omega)**2)**2 &
+4*(x1i*T*xomega)**2))
print *, ’'s = ’,s ! 25.00
print *, ’s1 = ’,sl ! 25.00
phase=atan2(b,a)
yi=-pi/2+atan(omega*taun)
y2= atan(2.0*xi*T*omega/(1.0~(T*omega)**2))
if (omega>=1.0/T) y2=pi-y2

psi=yl-y2

print *, ’phase = ’,phase ! -2.498091
print *, ’psi = ’,psi 1 -2.498088
1=20%1log10(s)

print *, ’1 = ’,1 ! 27.958800

end program freqcmplx

3pech ToyIuTesbHbI

e criocob samaHMA +/—1 Kak KOMMJIEKCHOW KOHCTaHTBHI C HyJIeBOIl BellecTBEeHHOMR
9acThblo,

& BhBIJleJIeHNe U IIpeIBAapUTEJILHOE BBIYJC/IEHUE IMMOBTOPAIOUIErOCsA INOABBIPAXKEHUA
jom,

e BhIUMCJIeHUE b KaK BelleCTBEHHOI'O KOS(b(i)I/IU,I/IeHTa opn MHUMOH enuHuIEe B KOM-
HNJIEKCHOM 3Ha4YeHUHU W, :

e pacdeT ¢a30BoOro cIABura obpalnienneM K BCTpoeHHo! dyHKUMU apKTaHreHca atan2
0T J6yr apryMeHTOB U3 JHMaNa3oHA |[—7, 7|, aBTOMATUYECKH HasHavawoulell Ipa-
BHJILHBIY KBaIpaHT,

e COBNAJEHHE Pe3ybTAaTOB BhIUUC/IeHud Moaynsd u daspl W(jw) fo pasamaHbBIM
dopmysiam,

® IpUMeHEHHe BCTPOEeHHOH pyHKINHN AecATHYHOro Jorapudma.
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9.2. PekyppeHTHbI€ BLIYMCJIEHUS

3aech Mbl TIpessiaraeM CaMOCTOSITENLHO COCTABHTH IMPOIPAMMBI PEKYDPpPEHTHOIO
pacdeta

e N uucen ®ubonayun: Fy = Fo=1, F,=F,_1+ F,_,, i=3,4,...

¢ N -ro mHorounena JlewaHnpa, ONPeessIEMOro paBeHCTBAMM
Po(e) =1, Pi(z) =z, (n+1)Pry1(2) = 2n+1D)zPy(2)—nPy_1(x), n=1,2,...

¢ N -ro muorowsena Jlareppa, onpegenseMoro papeHcTBAMU
Po(b,z) =1, Pi(b,z) =b+1—-2, nPy(bz)=(—x+2n+b—1)P,_1(b,z) — (n+
b—1)P,_ q(d ), n=2,3,...

o rabauipl 3HaMeHuit raMMa-byHKINN 1)1t apryMenTos ot 0,5 1o 6,5 ¢ marom 0,5
ocnose pasencts I'(0,5) = /7, T(k+1) = kl'(k), T'(k ) (k= 1)! masa measix
apryMeHToB k.

9.3. I'enepanusa ciydYalHBIX YHCEJT

Tenepamua ciryuyalfHpIX wmcess ¢ TpebyeMBIM 3aKOHOM DPacHpCUeJeHUA ABJTET-
CA KJIOYEBBIM 3JIEMEHTOM CTATUCTHYECKOTO MOAENMUPOBAHU A, ITMPOKO MPAMEHAEMOI0 BO
MHOIMX 3ajadax MaTeMaTHKH (BhI4uc/eHHe MHOIOMEPHBIX HHTErpaJoB), ¢busnku (pac-
cedAHHE YacCTHUIL), UCCIeNoBaHusA onepauuii. Takue yncsia oBbIUHO mOTy4aroTCa peobpa-
30BaHUEM IIceBIOCTydaliibix uncest {U;}, paBHOMepHO pacnpesenennsix na [0, 1).

Berpoennas nopnporpamMma random_number (1) BosBpalllaeT Bell[eCTBEHHOE YHCIIO
U (ecan u —— MaccuB, TO MacCHB TAkuX 4uces). [lomnporpamMma

random_seed([sizel [,put] [,get])
CIIYAKUT AJA yCTaHOBKH reHepaTopa; size Bo3BpamaeT IJIMHY 3aTpaBOYHOrO MAacCHBA,
get — Texyuwmif 3aTpaBOYHBIN MaccuB, put — 3amaBaeMblil 3aTpaBovHbIl MaccuB. Ilpu
ofpaiedny K 3Tofi HOANPOrpaMMme MOKET OHITh 3alal TOJBKO OIMH apryMeHT — obs3a-
TeJBHO B KJroueBoil dpopme. Hpumepni:

program rands
real u(10)
integer m,p(1),r(1)

call random_number (u)
write (*,55) u

55 format(ix,f8.6)
call random_seed(m)

print *,’m = ’,m !=1
call random_seed(get=p) .
print *, ’p = ’,p ! 1596680831

r=1718281828

call random_seed(put=r)

call random_seed(get=p)

print *, ’p = ’,p ! 1718281828
end program rands

PDurcanusa HaYaJbHBIX YCTAHOBOK JATYHKOB CJAy4allHBIX 4MCesI M MPOM3BOJBHON CMEHbI
nX ABJAETCA HEOOXOMUMBIM YCJ/IOBHEM PEaJIM3AIUA COBPEMEHHEIX METOAOB YMeHbUICHUS
OMCHEPCUH PE3yAbTaTOB HMHTALMOHHOTO MOJEJMPOBaHud [7].
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OBbIuHO HCHOJIB3YIOTCA AUKEUNDbIe KONZPYIHMMNBIE 26HEPAMOPHL, B KOTOPHIX Uk 41
3aBHCHT TOJBKO OT up . Ilpm »ToM m/iMHA nepuona He NpeBOCXOAHT KosuuectBa M
passiuunbpix gucesd. Ecam xe wupyy = f(up_1,ur), To MakcuMaJIbHbIL NEpHON paBeH
M? . IlosToMy JIydiine pe3y.bTaThl JAIOT T€HEPATOPHI BHICUINX IOPALKOB BHAA

Uitn = (@1Uign—1 + G2Uign_2+ ...any;) (mod m).

Wx gacTHBIM BHIOM ABJAIOTCH zenepamopnt Qubonawyu. Hanpumep, B nporpamme UNI

u3 ([5])

Tp = Tp-17 — Lk—5.

3HayeHHA Y/ICHOB MOCJIENOBATEBHOCTH 3aBHCAT OT HavasbHbix 17 {z;} u crparernm,
KOTOPYI0 MBI IpHMeM st cuTyauuu &; < ( (cTaHmapTHOe pelleHue — nobaBJleHue
ennaunpl). Teoperndeckn nepuon 3gech orpanuunBaerca p = (217 —1)2™  roe m —
4ucJio 6uToB ManTHcChl. 1 cTanmapTHolt apudMernkn m = 24, p = 217 . 224~ 1017,
[IpuBenem dparment Popmpan-nporpaMMbl, HITIOCTPUPYIONIKI HUPKY/TALAIO YHCET B
cTaHOApTHBIX 17 sveiikax:

uni=u(i)-u(j)

if (uni<0.0) uni=uni+1.0
u{i)=uni

i=i-1

j=3-1

if (i<0) i=17

if (j<0) j=17

Haustee B nopnporpamme UNI 3Ha4YeHUe U HA BBIXOJE FeHEpaTOpa KOMOUHUDPYETCH C BbI-
XOIHBIM 3Ha4YeHNeM KOHTPY3HTHOIO reHepaTopa ¢ muiaBamolueit Touxol. Takaa xombu-
Hallld uMeeT MepHoJ, PaBHBI MPOM3BENEHUIO MEPHONOB COCTABIAIOIINX FEHEPATOPOB,
Te. 217.2% ~ 10'° . AnropuT™ HHNIMAIH3ALMA 3303€T Cay4aiiHbIM 06pa3oM 3HAYEHNA
KaxIOro OMTa MAHTHUCCH 3JIEMEHTOB 3aTPABOYHOTO MACCHBA ¢ MOMOIIBIO BCTPOEHHOIO
refeparopa. [l mocsielHero Hy K HO 3a7JaTh OJHO HCXOMHOE 3HAYEHHE.

Haxonen BO3MOXKHO BBeleHHE JIONONHUTENHHOTO MEePEMELIHBAHNSA, TIPH KOTOPOM
cHadaJIa 3amosiHAeTcs Tabsmmna w3 M uuces. [asiee reHepupyercsi uejioe 4ucjo i €
[0, M — 1], Bblmaerca i-# seMeHT TabJIMLBl, a HA €[0 MECTO 3AMHUCHIBAETCS HOBOE CJIY-
yaliHoe yucso. Ecau BoibpaTh, Hanpumep, M =128, To MoxHO Ha KaxaoM ware ¢op-
MHPOBATh TOJIBKO OTHO CayuaifHoe 4ucJsI0, a B KadeCcTBe BXOHa B TabO/IUIly HCIOIL30BATh
CeMb MJIAJINIMX Pa3pPHAOB TOTO JUCA.

J1a nonydenus coydaitHoit 3aTpaBKH MOXHO BOCIMOJIb30BATHCS MOKA3AHHUAME CH-
CTEMHBIX 1acCOB:

real, dimension(10) i
integer, dimension(1) i seed
integer count

call system_clock(count) CunTHBaKHe CHCTEMHHX YacoB

seed=count ! 3amuchr B MAcCCHB YCTaHOBOK
call random_seed(put=seed) ! 3amaHue yCTAaHOBKK HATYHKA
call random_number (u) ! QOpMHpOBaHHe CJAY4YailHHX YHCel

Ilpn ycTaHOBKe OT TaitMepa pe3yJ/IbTaThl cYeTa HEBOCIPOU3BOILHUMEI.
Mmuoro npuMepoB M 3ajad Ha HcroJibzoBanue ICY njsa BelumciaeHuaA miowaneit
$uryp meronom Moute-Kapso npuseneno B [3].
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9.4. CopTHUPOBKA U IMMOUCK

9.4.1. Ilonck B Maccuse

CyuiecTBeHHOI 4acTBhIO MHOTHX aJITOPHTMOB sBJIsI€TCs MMONCK 3JeMeHTa B CIIICKe
(Maccuse) o 3ananHOoMy KpuTtepuio. IIpennosnoxum, 4To Bee ayieMenTh Maccusa x(1:n)
Pas3JMYHBl U TpebyeTca HallTh HOMEp 3JIEMEHTA, PABHOTO Z, eCJIM TakoBoil nmeercd. s
[OHNCKA B CpelHeM norpebyercs n/2 NpoBepoK, a B HANXYILIEM caydae —— I

Ecau MaccuB X ynopsioueH (s OnpeleJeHHOCTH 110 BO3PAaCTaHUI0), A4 IOHC-
Ka MOXHO HPHUMEHHTH METOJ MOJOBHHHOTO IEJIEHUdA: MPOBEPUTH 3JEMEHT B CepelHHe
JIMara30Ha U B 3aBHCUMOCTH OT Pe3yJbLTaTOB IIPOBEPKH B JaJibHelllleM MOBTOPHTh IIPO-
Lenypy AJs JeBOH WJTH MpaBoil MOJOBUHEL €r0. 31eCh Cpe/IHee YUCJIIO IPOBEPOK COCTABUT
[log, n] 4+ 1. llpuBegeM dparMeHT MPOrpaMMsl AMXOTOMHYECKOTO IOHCKA!

1=1; r=n
do while(l<=n)
i=(1+r)/2

if (x(i)=z) then
print *, i
stop
else
if (1=r) then
exit
else
if (x(i)<z) then
1=i+1
else
r=i
end if
end if
end if
end do
print *, ’ameMeHT He Halimer’

9.4.2. IlonsiTe 0 COPTUPOBKAX

CopTHpoBKa — »TO MPOIECC PACCTAHOBKH 3JIEMEHTOB BEKTOpa B HEKOTOPOM HO-
paake. OHa UMeeT HeJbIO ¢ PEKTUBHOE BBINMOJIHEHUE BLIYHCIIEHHR, Mpeanionaralolnx
VIIOPSAIOYEHHOCTD JAHHBIX (MOUCK, nocTpoenne GhYHKIUH pacnpeeTeHnsa cayJalHbIX Be-
JINYMH ¥ T.IL.), M 9aCTO ObJIerdaeT MHTEpIpeTanuio pesyasTaros. [Ipoctefiuine npumepst
VIIODANOYEHHOCTH ~— 110 aJIhaBHTy, IO BO3PACTAHMIO YNCJIOBBLIX 3HaueHUii (Hampumep,
MOMEHTOB HACTYIJICHHA INIPENCTOAUMX CODBITHR HpU MMHUTAHHOHHOM MOAENTHPOBAHIH).
Ilenecoo6pa3HocTh COPTHPOBKH ONPEAENACTCA CONOCTABIEHUEM MPEUMYUIECTB PabOTHI
C YIOpAI0YEHHBLIM MAcCHBOM M 3aTpaT Ha ynopsigodenne. CopTupoBka He obA3aTe1bHO
npennoJiaraer $pU3INIECKOe yIopAgoYeHne 3amuceil: MOXHO OrPaHHYUThCA ylopsaove-
HHEM CCBHLJIOK Ha HUX (Kak B 6mO/IMOTeKe — KATaJIOKHBIX KapTodek).

IpusHax, Mo KOTOPOMY MPOUSBOANUTCA YHOPALOYEHHE, HAa3bIBaeTCA KarouoM. Pas-
JHMYHble COPTHPOBKHM ¢aitjla MOTYT WCIOJb30BaTh pasHble Katoun. [Ipu neobxomumocTu
VIOOPANOYEHNA BHYTPH YINOPANOYEHNA UCIOJb3yeTCd COCTaBHON KJI04.

J3BeCTHO MHOXECTBO aJITOPUTMOB COPTUPOBKH. MeTOnbl COPTHPOBKH AEJIATCA HA
BHyTpEHHHE W BHewHue (mocienHume — njid Hoabmux daityios, pasmeliaeMbiXx B ILHC~
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KOBOil mamsATH). BHemnne copTHPOBKH B KadeCcTBe CBOUX MOTAJITOPHTMOB HCIONB3YIOT
BHYTpPEHHHME — IJIA yrnopsiiodeHns uacTell ¢ailiioB, BHI3BIBAEMBIX B ONEpaTHBHYIO [a-
MATh.

JIneiiple aJropHTMBI HPENNONaraioT OTCYTCTBHE CTPYKTYDPBL B YNOPAJOUMBa-
eMOM OO'beKTe: ero 3JIEMeHTBI NMpocMaTpuBalorca noxparn. Ux cpentsit TpyZoeMKOCTH
MMeeT MOpAJOK n’, roe n — AJuHa Maccupa. HesuHeitHble MeTOIbl OPMEHTHPOBAHbI
Ha CTPYKTYpHpOBaHHBIe 06beKThl (0OBIYHO — mBOMYHBIE HepeBbi). Bee addexmueivie
COPTHPOBKH, T.e. TpeOyoue TeopeTHIeCK MUHIMAJILHOTO CPEIHErO YHCTa cpaBHeHnit
nopaznka nlog, n, asiasiorcs nennuehnbiMn. Huxe onncans! Heckospko Hanbo.ee mony-
JIAPHBIX JIMHEHHBIX U HEJHHEIHBIX COPTHPOBOK MPUMEHUTENBHO K YHOPAAOYEHHIO Mac-
cuBa KJjodeil o Bospacranuio. [Ipu copTupoBke 3amuceit B mesoM BO3MOKHBI 1Ba BapH-
aHTa JeHCTBUl: 3aMCH MOPYT CONPOBOXKAATH KJIIOYH IIPH BCEX MEepPeCTaAaHOBKAX Wid ObITh
BRICTPOEHBI B PE3YJABTHPYIOLIEM MACCHBE COINIacHO (DUHAJLHOK paccTaHOBKe KJltoueil.

Monudgukanus aJropuTMOB NPUMEHUTENBHO K JAPYTHM KPHUTEPHAM YHOPATOICH-
HOCTH CBOIUTCS K 3aMEHE MPOBEpIEeMBIX yCJIOBUH.

9.4.3. JIuHeliubili BbIGOP Cc 06MeHOM

3mech B HavaJie NEPBOTO IPOCMOTPA [PEANOJIaraeTcs, YTO MepBbilt 3J1eMeHT Cuc-
Ka MMeeT HAHMEHbIUMH KJI04. DTOT KJIO™ BMeCTe C ero aJpecoM HepechlIaeTcd B pa-
60UyIo MaMATh U 3aTeM CPaBHUBAETCA CO BCEMU MOCJAEHYIOIMHMH 3JIeMEHTaMH, IOKa He
Berperutcs Menbluntt. Torma mociennuft 3amMenseT coboit 6a3y cpaBHEHHA, H IPOCMOTP
CIIUCKA TIPOJIOJIK AETCH.

Ilo oKoHYaHMH MEepBOro MpocMoTpa Ha30Bast 3aMUCh MEPECTABIAETCA ¢ 3AINUCHIO
U3 BEPUIMHBI CIHCKa. BTopoll mpocMoTp HaduHaeTcA cO BTOPOH 3allicH CIIHCKA, U B €ro
UTOre CAEAYIOUMH Mo BeJUYMHE 3/eMEHT 3aHHMAaeT BTOPYI mosunuio, ¥ T.0. Pabora
3aKaHYUBAETCH, KOIHA CBOE MECTO 3aHuMaer (n — l)-a 3amuce:

subroutine chanlin(n,x)

integer, intent(in) it n
real,intent(inout) tox()
integer i,j,k
real p
do i=1,n-1

p=x(i); k=1

do j=i+i,n

if (x(j)<p) then

p=x(j); k=j
end if
end do
x(k)=x(i); x(i)=p

end do
end subroutine chanlin

9.4.4. Ily3bipbKkoBasdg COPTHPOBKA

B »TOM MeToIe MpOHM3BOAWTCS MOMAPHOE CPABHEHWE COCEJHUT BJIEMEHTOB M UPHU
HeoBXoIUMOCTH — X IepecTaHoBKa. UHC/0 cpaBHeHMH Kax bt pa3 yMeHblIAeTCda Ha
enuuuny. Ilpy 3aBeplieHNN OYEPETHOIO NPOCMOTPa C HyJIEBBIM YMCJIOM MHBeEpcuit cop-
THPOBKa 3aKaHYMBAETCHA JOCPOUHO.
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subroutine bubble(n,x)
integer, intent(in) :: n
real,intent(inout)::x(:)
integer i,inv,j
real p
do i=1,n-1
inv=0
p=x(1i); k=i
do j=n-1,i,-1
if (x(j)>x(j+1)) then
p=x(j); x(j)=x(j+1);
x(j+1)=p; inv=inv+i
end if
end do
if (inv==0) exit
end do
end subroutine bubble

Pabora ¢ orpnizaTe/IbHBIM HIATOM B IMKJIE [0 j HEODOXOAUMAa [JIsi pa3sMElleHus MUHH-
MaJIbHBIX 3JIEMEHTOB B HadaJle MaccuBa. B Xoze »Toll cCOpTHPOBKY MaJibie /IEMEHTHI 110~
CTeneHHo "BCIVIBIBAIOT K Hayasly MacCHBa, UTO M OIpeiesisieT Ha3Banue MeToma. bosb-
HIre 3JeMEHTH " 0CelaloT Ha AHO”: B MIEPBOM HPOroHe caMbiif 6obuiol, 3ateM cienyio-
Iuii 0 BeTHYMHE U T.1. DTO 00CTOATEMBCTBO MOKHO MCITOb30BATh, KOTIA JOCTATOYHA
YACTHYHAA YNOPAZOIEHHOCTE (HANPHUMED, HYXKHO HAHTH 5 HAHOONBIIMX YHCET).

9.4.5. YesrHOYHasA COPTUPOBKA

Hanueiit MeTon pabotaeT aHAJIOTMYHO CTaHIapTHOMY OOMEHY IO TEX Iop, MOKa He
HaJo BBLIMOJHATH nepecTaHoBky. CpaBHMBaeMas BeJAHYMHA C MEHBUIMM KJIOIOM MOMHU-
MaeTcd BBepX MO CIHCKY, HAaCKOJIBKO 3TO BO3MOXHO, COMOCTAaBJAAACH CO BCEMU ee npel-
mecanHnKaMMlu)HanpaBneHMK)KBepmnﬂe(Haqany)chCKa.Ecnneexﬂxﬂlmeﬂbme,
YeM y NpeIllleCTBEHHHUKA, TO BLIOMHACTCA OOMEH H HAUMHAETCA OUepeIdHOe CpaBHEHHE
3aeck B 1060 MOMEHT CHUCOK Bbllle JIOCJENHErO MEPBUYHOIO CPaBHEHMs YHOPALOYEH.
ITosTomy, Kora mepeaBUraeMblil 9JIEMEHT BCTPEYAET 3JEMEHT C MEHBIIMM KJII0YOM, 3TOT
IpolLEecC NMpeKpallaeTca M HUCXOMdAllee CpaBHEHME BO3CDHOBIAETCA C TOH MO3UIUH, C
KOTOpOit BeIToHAJICA TTepBolil 06Mmen. CopTHPOBKa 3aKaHUYMBAETCH, KOTIa HUCXOAALIEE
cpaBHeHUME 3axXBaTUT 7 -il sjement. OTMedeHHOe BBIlIe CBOMCTBO YacTUYHOHR yIOpsiHo-
YEHHOCTH HO3BOJIAET IPUMEHNTh O IIONCKa MecTa BCTABKU METO[ IIOJIOBHHHOIO AeJie-
HUA:

subroutine shutbin(n,x)
integer, intent(in) :: n
real,intent(inout) :: x(:)
integer 1i,j
real -4
do i=1,n-1
if (x(1)>x(i+1)) then
z=x(i+1);
1=1; m=i; ! TpaHHMIH 30HH BCTaBKH
do while(m-1>1)
k=(1+m)/2; ! cepenmuHa 30HH
if (x(k)<z.and.x(k+1)>z) then
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exit
else
if ‘(x(k)<z) then
1=k
else
m=k
end if
end if
end do
do j=i,k+1,-1
x(j+1)=x(j)
end do
x(k+1)=z
end if
end do
end subroutine shutbin

9.4.6. BeicTpasa copTupoBKa

Mpennoxennaa Y. Xoapom B 1960 r. HenuHellHasA COPTUPOBKaA KaX bl HIar cBo-
el peasuzanuu CBOAMT K COPTHPOBKE IBYX MacCHBOB MeHbliell quasl. OHa OCHOBaHA
Ha OlpelesIeHHH MeCTa HAa4YaJIbHOIO 3JIEMEHTAa MacCHBa B YIOPSAJIOYEHHOM MHOMXKECTBE.
Ilokaxem uaeo anropuTMa Ha YOOPALOYEHUH O BO3PACTAHUIO MacCHBA

77 14 95 26 8 13 66 48 83 57
L1 R1

Obosuadum L, R COOTBETCTBEHHO JIEBYIO U IPABYIO MO3NIUHK CIUCKa. BBeneM monmomnHu-
TesibHBIe paboune cueTdukn L1, R1 u 6ydeM McKaTh OPaBUJILHYIO MO3UIMIO JIIA Kpait-
HEro JIEBOTO 3HAYeHMs (TO4YKM pasgesennsn). Ilomerraemcst HBUraTh mosnnuio R1 Baeso,
MoKa KaK[0e 3HadeHWe CIpaBa OT Hee MPEBOCXOMMT TOYKY pasuesieHud. Takue caBm-
ru HeBO3MOXKHBI. [lepectaBuM kpaliHue s/1eMeHTHl M Ha4HeM COBUraTth L1 BIpaBo, IOKa
KaXK/10e 3HadeHMe CJIeBa OT HEro CTPOrO MeHblIe TOYKM pazjesenud. B pesynprare no-
Jy4daeM

57 14 95 26 8 13 66 48 83 77
L1 R1

Temepb nepectaBUM noMedeHHble L1, R1 371€MeHTEL:

57 i4 77 26 8 13 66 48 83 95
L1 R1

Cuona jBurad R1 BJieBo, nostyyaeM

57 14 77 26 8 13 66 48 83 95
L1 R1

" MOCJI€ NEpEeCTAaHOBKH 3JI€EMEHTOB B OTMEYEHHBIX NO3UNUAX —

87 14 48 26 8 13 66 77 83 95
L1 Ri
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B sToit cuTyanun nmonbITKa ABHraTh L1 BHpaBO NPUBOAUT K NepeXKpPElIMBaHMIO IPAHULL,
YTO CBHJETENBCTBYET O 3aBeplieHud ¢a3bl anroputMa. B caMoM Hesie, BCe 3JIEMEHTBI
cieBa 0T TOYKM pasfeneHus (77) MeHblle ee, a BCe 3JIEMEHTHI clipaBa — OoJiblue; cJle-
JIOBATEBHO, paBUJIbHas MO3UIMA A1 Hee HailgeHa. HeTpyaHo coobpasuTh, 4TO TOT
XKe MeTOHd TEHNEpb MOXKHO IPUMEHHTH K OTpe3KaM Tekyileil HocseloBaTebHOCTH CJle-
Ba M ClipaBa OT HaiimewHoli nosunuu. Wrak, 3am1a4a MoxeT OBITH pellleHa NMOCPEACTBOM
PERYPCcuUsH ol NPOUENYPhL:

recursive subroutine quicksort(x,l,r)

integer, intent(in) :: 1,r | HavaspHHe IpaHHUH
real,intent{(inout) :: x(:) ! HUma MaccumBa
integer 11,rt ! Pabouyne I'PaHHUH
11=1; ri=r
z00: do
do while(x(r1)>x(11))
ri=ri-1 ! [IpaBpag - BNeBO
if (11==r1) exit z00
end do
call swap(x(11),x(xr1)) ! TlepecTaHOBKA I'PAHHYHHX
do while(x(11)<x(ri))
11=11+1 ! Jleasa - BIpaBo
if (l1==r1) exit z00
end do
call swap(x(11),x(r1)) ! [lepecTaHOBKa I'paHHYHHX
end do 200 ! Uma uurna obasaTenpHo !

if (r1-1>1) call quicksort(x,l,ri-1) ! Cnema
if (r-ri1>1) call quicksort(x,ri+l,r) ! Cmpama
end subroutine quicksort

subroutine swap(a,b)
real,intent(inout)::a,b
real p
p=a; a=b; b=p

end subroutine swap

31ech 3aCayKUBAIOT OBITH OTMEYEHHBIMHU

¢ PEKYPCHBHOCTBH MOANPOrpaMMbl quicksort, B AByX MecTax obpamaiouieiica cama
K cebe; ‘

e YCJIOBHBIfi XapakTep »THX ODpalleHUH, HCKJIIOYaONNH COPTHPOBKY MaCcCHBOB Me-
Hee YeM U3 JIBYX 3JIEMEHTOB;

e "riayxoii” muka z00 6e3 yciaoBUit B €ro 3aroJIOBKe;

e BLIHYXJeHHOe ohOopMJeHHe >TOro NUKJIa KaK NMEHOBaHHOro (exit He3 uMeHH BEHI-
BOAM 6B TOJIBKO U3 BHYTPEHHUX IIMKJIOB).
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9.4.7. O BHEUIHUX COPTHPOBKAaX

[Ipn HeoOXOAUMOCTY YIOPALOYEHUA OUEHDb OOJIbIINX (altyIoB OHM AeNATCA HA Ja-
CTH, KaxkJasd M3 KOTODPBIX IEJAMKOM IMoMeniaeTcd B cBoGOMHON onepaTHBHON naMsTu U
MOXkKeT ObITh YyIIOPAJOUEHA OJHUM U3 OMMCAHHBIX METOJOB. 3aTeM yIOpAIO4YeHHbIE TIPO-
MexKyTOUHBbIe haltiIbl CINTHIBAIOTCA MO YACTAM, YACTH CJIUBAIOTCS U MPOLYKTHI CAUAHMAA
NOCJIeIOBATELHO IIEPECHLIAIOTCSH B BHIBOTHOM (aii.

Ilyctp uMeroTcs HCXOAHBIE YNMOPANOYEHHBIE [0 BO3PACTAaHHIO MACCHBLI real
a(na), b(nb). Ux cnuanue B obuunit ynopsagoueHHbI MaccuB ¢ (nc) cyMMapHO# JJTHHBI
MOXKHO OPTAHH30BATH CJAEAYIOUIMM 0Opa30oM:

subroutine merging(x,y,z)
real,dimension(:) ::x,y,z
integer nx,ny
integer ix,iy,iz
nx=size(x); ny=size(y);

ix=1; iy=1; iz=1
do while(ix<=nx.and.iy<=ny) ! He ucuepnaxum oba

if (x(ix)<y(iy)) then ! BepeM syneMeHT u3 X
z(iz)=x(ix); ix=ix+1
else !'us Y
z(iz)=y(iy); iy=iy+1
end if ‘
iz=iz+1
end do
if (ix>nx) then ! NlpucoepuHAeM OCTaTOK Y
do i=iy,ny
z(iz)=y(1i); iz=iz+1
end do
else ! TipucoepuHseM ocTaTok X

do i=ix,nx
z2(iz)=x(1); iz=iz+1
end do
end if
end subroutine merging

NIHOI‘OK[)&THLIG CJIMAHUA BBLIIIOJMHAIOTCA MO CXeMe JBOUYHOI'O JepeBa CHHU3Y BBEPX (HO—
cJiegoBaTeJdbHO IIOJMYyYaloTCA CIBOEHHbIE, CYeTBEepEeHHbIEC U T. 1. d)paI‘MeHTbI).

9.5. Pabora c pa3pexeHHHLIMH MaTpUIAMH

B npusioxeHuAX 9acTO BCTPEYaioTCs CHABHO pa3speXKeHHbIe (c HEBOJIBUTHM YHCJIOM
HeHyHeBMXSHeMeHTOB)ManHubI6OHbm0F0pa3Mepa,KOTOpHeIKHKmOO6pa3HOXpaHHTb
B BHOE CIUCKa HEHYJIEBBIX 3JIEMEHTOB ¢ YKa3aHUEM MX KOOPJAMHAT — HOMEDPOB CTPOKH U
ctonbiua. CocTaBMM MOLYJIb, COOEpXKaluii OMucanue JIeMEHTa COOTBETCTBYIOMETO THIIA
U Ipolenyphl: YIaKOBKW MaTpPHIBI B CIHMCOK, IPOCMOTpA CIHCKa, paclakKOBKH CIIMCKA,
CJIOXKEHUA U YMHOXEHHA yIIaKoBaHHBIX MaTpuil. [locKoJIBKY cIUMCKM ABAAIOTCA CTEKa~
M¥#, IpU NPSAMOM NPOCMOTPE UCXONHOI MaTpHlbl B BepxHell yacTH cTeKa OKaXyTcHd ee
nocJjientHue sJjemMenThl. IIpu c/I0KeHNH yIaKOBaHHBIX MaTPHI MOPANOK 3JIEMEHTOB CyM-
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MBI OKaXXeTCs MPAMbBIM, YTO MOPOKAAET HEODXOAUMOCTD B IPOIELYPe HHBEPCUH CIIUCKA.
Ona Takke BXOAUT B COCTAB MOJYJIA.

Bce nmpouenypbr opMupoBaHud CIUCKa MOMEILAIOT B BEPUIMHY CTEKa pasMephl
pacrakoBaHHON MaTpHIBL.

module spmatr
! PaboTa ¢ paspemeHHHMH MaTPHIAMH
type espm
integer im
integer jm
real em
type (espm),pointer ::prec
end type espm

contains
subroutine packmr(a,spa)
! YynaxkoBKa MaTPHUH A B CIIHCOK spa
! IO CTpoOKaM
| B obpaTHOH NMOCHemOBaTENBLHOCTH
| HeHyJNeBHX 3JI€MEHTOB
! B BepumHe cmHCKa 6ynyT pa3sMepH A
real,dimension(:,:) :: a
type (espm),pointer :: spa,nextm
integer i,j,m,n
n=size(a,1); n=size(a,2)
nullify(nextm)
do i=1,m
do j=1,n
if (abs(a(i,j))>1ie-7) then
allocate(spa)
spa=espm(i,j,a(i,j),nextm)
nextm=>spa
end if
end do
end do
allocate(spa)
spa=espm(m,n,0,nextm)
end subroutine mpack

subroutine munpack(a,spa)
! PacmakoBka paspexeHHO}l MATpHUKN A M3 CIHCKa spa

real,dimension(:,:) :: a
type (espm) :: spa
type (espm),pointer :: current

integer i,j,m,n

m=spa.im; n=spa.jm;
current=>spa.prec
do i=1,m

do j=1,n; a(i,j)=0; end do
end do
do while(associated(current))
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i=current.im; j=current.jm
a(i,j)=current.em
current=>current.prec
end do
end subroutine munpack

subroutine view(spm)
! lIpocMoTp paspeweHHOH MATPHUH, YHAKOBAHHON B CIHCOX
type(espm),pointer :: spm,current
current=>spm
do while(associated(current))
print *, current.im, current.jm, current.em
current=>current.prec
read * ! OxHmaHHe HaXaTHA KIABHIH
end do
end subroutine view

subroutine addsm(sa,sb,sc)
CioxenHe pa3pemeHHHX MaTpHN sa H sb,
TMPeNCTaBJIEHHHX B CIHCKOBOH dopue.
sa ¥ sb ymakoBaHH IIO CTpokaM B oOpaTHOM
[OpANKEe, pesyAbTAT SC — B IIPAMOM.
B BepumHe cnHcka 6yOyT pasMepH pe3yabTaTa
B pacIaxKoBaHHOH doplMe
type(espm),pointer:: sa,sb,sc,cura,curb,next
integer i,ia,ib,j,ja,jb,m,ml,n,nl
real a,b,x
m=sa.im; n=sa.jm; cura=>sa.prec
mi=sb.im; ni=sb.jm; curb=>sb.prec

if (m/=ml.or.n/=n1) then
print *, ’Matrices are non-additives’
return
end if
nullify(next)
do while (associated(cura).or.associated(curb))
ia=cura.im; jascura.jm
ib=curb.im; jb=curb.jm
ascura.em; b=curb.em
allocate (sc)
if (ia==ib.and.ja==jb) then ! mosxuuu comnaiu
i=ia; j=ja; x=atb
! npopBHEeHHE CIHCKOB 06OHX cllaTaeMHX
cura=>cura.prec; curb=>curb.prec
else
if ((ia-1)#*n+ja<(ib-1)#n+jb) then
! HeHyNleBoe claraeMoe H3 b
i=ib; j=jb; x=b
curb=>curb.prec ! npomBmueHHe CIHCKa b
else
! HeHyJNeBOe CJyaraeMoe H3 a
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i=ia; j=ja; x=a
cura=>cura.prec ! IpOomBHXEHHe CIHCKA a
end if
end if
! IponBHEKeHHe CIHCKA pe3yabTaTa
sc=espm(i,j,x,next); next=>sc

end do
allocate (sc)
sc=espm(m,n,0,next) ! samoMHHaHHMe pasMepa

end subroutine addsm

subroutine revert(sa,sb)

! HHBepTHpPOBAHHE CIHCKA Sa pa3spexeHHOH MaTpHUH
type(espm),pointer:: sa,sb,curb
integer i, j
real x
nullify(curb)
m=sa.im; n=sa.jm;
do while (associated(sa))

i=sa.im; j=sa.jm; x=sa.em
allocate(sb)
sb=espm(i, j,x,curb)
curb=>sb; sa=>sa.prec
end do
allocate(sbh)
sb=espm(m,n,0, curb)
end subroutine revert

subroutine matspmul(sa,sb,sc)

! JlepeMHORaeT paspexeHHHE MATPHLH

! a(m,n)*b(n,p)=c(m,p) ,

! ynaxkoBaHHHE B HHBEPCHOM IOpAnKE

! NeBHH COMHORHTENL sSa — IO CTPOKAM,
| mpasmit sb - mo cronbuamM
! pe3ynsTaT ymaKoBaH 110 CTPOKaM

type(espm), pointer :: sa,sb,sc

integer i,j,jO0,m,mi1,n,p

real e

type(espm),pointer :: cura,curb,curc,row,rowi,curr

!  OnpenmeneHHe QOPMH COMHOXHTeNeH
m=sa.im; mn=sa.jm; sa=>sa.prec ! CmBur
ml=sb.im; p=sb.jm; sb=>sb.prec ! CmBur
if (n/=m1) then
print *, ’'Pa3MepH MaTPHI He COIVIRCOBAHH’; stop

end if
cura=>sa; nullify(curc)
do while(associated(cura)) ! Mlo cTpokaM pesyasTaTa

! KonupoBaHHe CTPOKH JIEBOT'O COMHONMTENA Sa
nullify(curr) ; iO=cura.im;
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do while (cura.im==i0)
i=cura.im; j=cura.jm; e=cura.em
allocate(rowi);
rowizespm(i,j,e,curr); curr=>rowi
cura=>cura.prec
if (.not. associated(cura)) exit
end do
! HHBepTHpPOBaHHE ee
nullify(curr)
do while(associated(rowi))
i=rowi.im; j=rowi.jm; e=rowi.em
allocate(row)
row=espm(i,j,e,curr)
curr=>row
rowi=>rowi.prec
end do
curb=>sb
colsb: do while(associated(curb)) ! mo cTonbuaM pesyasTaTa
5=0.0; jO=curb.jm; curr=>row
do while (associated(curr).and.(curb.jm==3j0))
! HaxomnneHHe 3JleMEHTa NPOU3BENEHHS
jr=curr.jm; ib=curb.im;
if (jr==ib) then
s=st+curr.em*curb.em
curr=>curr.prec; curb=>curb.prec
else if (jr>ib) then
curr=>curr.prec

else
curb=>curb.prec
end if
"if (.not. associated(curr)) exit
end do

if (abs(s)>1e-7) then
! 3amHck pe3yapTaTa
allocate(sc)
sc=espm(i,jO,s,curc); curc=>sc
end if
| mepexonm kK HOBOH KOJIOHKe NPABOTO COMHOXHTENA
if (.not.associated(curb)) exit colsb
do while (curb.jm==j0)
curb=>curb.prec
if (.not.associated(curb)) exit colsb

end do
end do colsb ! mo crombuam
end do ! 1Mo cTpokraM
allocate(sc)

sc=espm(m,p,0,curc); curc=>sc
end subroutine matspmul
end module spmatr
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JJ11 NOArOTOBKH BTOPOTO COMHOXHMTEJA matspmul B cOCTAB MOJIYJsl BKJIIOUMM
TaKKe aHAJOTHYHYIO packmr nmpouenypy packmc ymakoBKM MaTpuupl mo croabnam’. C
IIOMOIIBIO 3TOrO MOMAYJIA NIPOBEIEM YIIAaKOBKY H CYMMHPOBaHHE Pa3pEeXKEeHHbIX MATPHIL:

1t 0 13 0 15 7 -2 0 0 1 18 -2 13 0 16
0 22 23 24 © 2 10 3 0 2 23 23 21 O
0 0 0 0 0}+]|6 0 0 4 0] = 6 0 0 4 0
41 42 0 0 45 0 3 0 0 -10 41 45 0 0 35
0 0 53 54 O 1 0 0 -30 0 1 0 53 24 0
a 3aTeM yMHOKEHHE
11 0 13 0 15 1 0 -2 —67 0 13
0 22 23 24 0 -1 0 0 —-112 0 115
0 0 0 0 0jfjxj|—-60 5 | = 0 0 0
41 42 0 0 45 2 0 0 -1 0 -172
0 0 53 54 0 0 0 -2 —210 0 265
DU mefcTBUS 3aJal0TCs IPOTrPaMMOii
program packmatr
use spmatr
type(espm) ,pointer :: spa,spb,spc,spd,spf,crev
real,dimension(5,5) :: a,da,b,c

real,dimension (5,3) 10 d,f
a=0.0; b=0.0; d=0.0

a(1,1)=11.0; a(1,3)=13.0; a(1,5)=15.0
a(2,2)=22.0; a(2,3)=23.0; a(2,4)=24.0
a(4,1)=41.0; a(4,2)=42.0; a(4,5)=45.0
a(5,3)=53.0; a(5,4)=54.0

b(1,1)=7.0; b(1,2)=-2; b(1,5)=1.0
b(2,1)=2.0; b(2,2)=1.0; b(2,4)=3.0
b(3,1)=6.0; b(3,4)=4;

b(4,2)=3.0; b(4,5)=-10.0
b(5,1)=1.0; b(5,4)=-30.0

d(1,1)=1.0; 4(1,3)=-2.0; d4(2,1)=-1.0
d(3,1)=-6.0; d(3,3)=5.0; d(4,1)=2.0; d(5,3)=-2.0

call packmr(a,spa) ! ¥maxkoBra a IO CTpoOKaM
call view(spa) ! MpocuoTp
call packmr(b,spb) ! ¥nakxoBka b mo cTpokau

call munpack(da,spa) ! PacIlakoBKa a M BHBOR
write(*,’(1x,5£8.1)°) ((da(i,j),j=1,5),i=1,5)
call addsm(spa,spb,spc) ! CloxeHHe YIaKOBAaHHHX

! IIponenypy nepeMHOXKEHHA YIIaKOBAHHBIX MaTPHIl MOXHO ObL10 Obl TOCTPOUTH 3HA-
YUTEJNBHO MNpPOIIE Ha OCHOBE CIIHCKOB HEHYJIEBBIX 3JIEMEHTOB CTPOK IE€PBOrO0 COMHO-
KuTesad H cTosbuoB BToporo. K coxasennio, B FPS Henbss ucnosbsoBaTh Maccuedt
yKasateJieif.
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call view(spc) ! IlpocMOTp CTeKa~CyMMH

call revert(spc,crev) ! UHBEPCHA CTeKa-CYMMH

call view(crev) ! IIpoCMOTP HHBEPTHPOBAHHOI'O

call munpack(c,crev) ! PacmaxoBka HHBEPTHPOBAHHON
! CyMMH H ee pacmevaTKa

write(*,’(1x,5f8.1)’) ((c(i,3),j=1,56),i=1,5)

call packmc(d,spd) ! ¥nakxoBra d no cronbuawm
print *, ’ ?

call matspmul(spa,spd,spf) !" Ymaxopaumoe" yMu. f=a*d
call munpack(f,spf) ! PacrakoBKa M IIeYaTh

write(*,’(1x,3£8.1)?) ((£(i,j),j=1,3),i=1,5)
end program packmatr

Pe3yﬂbTaTbI ce pa60Tm coBHa.MH C IIOJAYYCHHBIMH OPH pacClakoBaHHBIX OollepaHJax.

9.6. Obpamenue marpuibi merogom I'aycca

Hmxe mpusomntcd Monynb ¢ GyHKumell ofpauleHnsa MaTpHIbl U TOJOBHAA NMPO-
rpaMMa, OpUMEHAaA ee O/1d pPelleHHd CHCTeMbl JIMHEHHBIX anrebpauyeckux ypab-
nennit AX = B mo dopmysne X = A7!B. B bynknun obpalieHus NOUCK I[JIABHOTO
a/1eMeHTa IIPOU3BOSUTCA 110 CTOJOILY, IPH OTCYTCTBUH HEHYJIEBBIX 3J€MEHTOB B CTOIOHE
Hpolesypa 3aBepluaeTcs BhlAauell CHMHAJBHOIO COODLICHHA.

module matmult
contains

function inv(matr) result(v)
! Cu. Areem, anropuTM 42b, c.108

real,dimension(:,:) :: matr
real,dimension(size(matr,1),size(matr,1)) tov
real,dimension(size(matr,1),2*size(matr,1)) :: a

real,dimension(2*size(matr,1)):: row
real t,x,z
integer i,j,k,m,n

n=size(matr,1); m=2%n

a(:,:n)=matr ! HomupyeM HCXOODHY®
a(:,n+1:)=0

do i=1,n; a(i,n+i)=1.0; end do ! EmunuyHas

do i=1,n

! Bubop Bemymero 3JeMeHTa IO CTONOLUY
k=i; t=a(i,i); z=abs(t)
do j=i+1i,n
x=abs(a(j,i));
if (x>z) then
k=j; z=x; t=a(j,i);

end if
end do
if (z==0) then \
print *, ’HeT HeHyZneBoro Bemymerw’; return

end if
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if (k/=1i) then ! llepecTaHoBKa CTPOK
row=a(i,:); a(i,:)=alk,:); a(k,:)=row
end if
do j=m,i,-1; a(i,j)=a(i,j)/a(i,i); end do
do k=1,n
if (k/=i) then
do j=m,i,-1;
a(k,j)=a(k,j)-a(i,j)*a(k,i);
end do
end if
end do
end do

v=a(:,n+1:)
end function inv
end module matmult

O()p‘(LTHTe BHHMAaHWE Ha KOMIIAKTHOCTL 3allUCH aJ'OpUTMa B TeEpMUHaX BBIPDE3OK M CeYe-

HH# MacCHBOB.
losnoBrast mporpaMma MOXKeT UMEThb BHJ!

program invtest
use matmult
real,dimension(4,4) :: a,ainv,p
real ,dimension(4) . x,b
data a/t,2,2,0, 3,4,0,1, -2,1,-5,2, 0,-7,3,-1/, &
b/-9,-25,1,-1/
ainv=inv(a)
x=matmul(ainv,b) ! PeweHHe CHCTeMH ypaBHeHHH Ax=Db
print *, x

print *, ’ °

b=matmul(a,x) ! KOHTpoONb IpaBHX dHacTel
print *, b

print *, ’ °

p=matmul(a,ainv) ! HONEHH NONYYHTEL E€XHHHYHYN
write (*,44) p

44 format(1x,4£7.3)

end program invtest

9.7. PenmieHue ypaBHEHUS METOIOM CEKYIIHUX

Iycts ypasuenue f(x) = 0 na unrepBase [a,b] mMeer eqwHCTBEHHBL KOpPEHb.
O6osnaunm y, = f(a), y» = f(b). Annpokcumupys f(z) npamoil, HAaXOAMM TOUKY ee

nepecevyennsn ¢ OChlo a6cuncc

z=a-y(b—a)/(yp — Ya)-

Buiuucsus y(z), MOXHO HaltTu HOBHII HHTEpBaJ C NepeMeHOR 3Haka Z ¥ T.J. OO TeX
HOp, IIOKA TOT MHTepBaJ He CTAHET JIOCTATOYHO Ma/l MJIM He CTaHeT MpeHebpexuMo
MAaJIbiM MOIYJb JieBoil yacTu. Huxe ucrnosbsyeTca BTOpoil HOAXOM, MOCKOJIBKY NEPBbIil
[IpH HENOOBHAKHOCTH OJHOTO M3 KOHIOB MHTEpBaJia FapaHTHpyeT 3anuKkJusanue. Bos-
MOXHBIM KPHTEPHEM BBIXOJIa M3 LHKJIa fABJMAETCH TAKKE MAaJIOCTb MOAYJA YTOYHEHHH

TOYKHN NepeceHenus.
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program secant
real a,b,eps,x,y
real,external ::f
interface

subroutine secroot(a,b,eps,f,x)

real,intent(in) : a,b,eps
real,intent(out) :: x
real,external A 4

end subroutine secroot
end interface

a=1.0; b=2.0; eps=1le-6

call secroot(a,b,eps,f,x)

y=1(x)

print *, ’x=’,x,
end program secant

subroutine secroot(a,b,eps,f,x)

real,intent(in) ::a,b,eps !
real,intent(out) ::x !
real £

real 1,r,y,yl,yx

l1=a; r=b !
yl=f(a); yr=f(b)

y=yl

do while(abs(y)>eps) !
x=1-y1*(r-1)/(yr-yl) !

y=1(x)
if (yl#y<0) then !
r=x; yr=y
else !
1=x; yl=y
end if
end do

end subroutine secroot

real function f(x)
real x
fzx**3+x-3

end function f

' y=’,y ! x=1.213412, y=-5.047e-7

HHTepBan, TOYHOCTH
Kopexs

Urnunanusauusa

[lposepra Momyns GYHKIHH
[lepeceyerHne ocu xopmoH

Kopenr ciueBa

Kopenr cmpama

31ech moJIe3HO O6pATHTh BHAMaHKE Ha UHTepdeiic 1 cnenndUKaIIE TapaMeTpoB Ipo-

nenyp.

9.8. BrrumciieHHe ONpeIeSIEHHBIX MHTErpaJjoB

H.H?I BBITUCJIEHN A ONPEIEJICHHBIX UHTEr'PaAJIOB BeChbMa IIOJIE3HBI aJallTHBHLIE IPO-

Lenyphl, peasin3ylollne COCTABHBIE KBajpaTypPHH
aTuTesnbHa popmysa CHMICOHA, MO3BO/IAIOMAA MU

dopmynsl. U3 nocseanunx npeano-
H3HMpOBaTh KOJIHYeCTBO obpalie-

HHﬁI(HonunTerpaanoﬁ<byHKunn.I3HpnBonuMoﬁlnnxenporpammmeMonynbintegrals

G w
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obbenunseT 6a30ByI0 BEPCUIO M JBa BapHaHTa BBEJEHHUs HOMpaBok: o Pombepry m mo
Oiitkeny (cM. paza. 3.2 [10]). Bce onut TeCcTHPYIOTCA Ha 3ajade BHIYUCJICHUSA

1
/ exp(z)de = e — 1 = 1.718281828459045.
0

B npouenyphl 47151 BO3SMOMKHOCTH HX COINIOCTABJIEHNA BKJIIOUEHBI pacdeT 3TajIoOHa, BbIUM-
CJIeHHe M BBHIBOI MOLIATOBLIX TorpelinocTeli. Pasymeercs, npu nocjenywouem ~6oesom”
UCIIONb30BAHMH MX JJI5 BLITHCJIEHHS IIPOU3BOJIBHBIX MHTETPAJIOB 3TH hparMeHThl JOJIK-
HEL OBITH U3BATEL. B LIe/IgIX 9KOHOMHE MecTa JJId NPOLeAyP-BAPHAHTOB MBI BOCIPOH3BO-
JIHM TOJIbKO crenuduyeckne pparMesTsl, oTIMYaomne uxX oT 6a30Boit.

module integrals
contains
real*8 function simps(a,b,f,eps)
interface
real*8 function f(x)
real*8 X
end function f
end interface
real*8 a,b,eps
real*8 h,el,sl1,s2,s4,v,vl,x

ei=exp(1d0)-1d0
h=(a+b)/2.0;
si=f(a)+f(b); s2=0; s4=f(a+th);
v=(s1+4*s4)*h/3.0; n=1;
print *, 'n = ’,n, ' v = ’,v-el
vi=0
do while (abs(v-vi1)>eps)
vi=v; h=h/2.0; s2=s4+s2; s4=0;
do x=a+h, b-h/2, 2*h

s4=s4+f (x)
end do
v=(s1+2%s2+4*s4)*h/3.0; n=n+i
print *, ’n = ’,n, ’ v = ’,v-el
end do
simps=v

end function simps

real*8 function simpsrom(a,b,f,eps)
dv=(v-v1)/15.0; v2=v+dv
simpsrom=v2

if (n>2) then
d2=v-v1; di=vi-v2;
de=d2**2/(d2-d1); dv=d2
end if
end do
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simpseit=v2

end module integrals

program testint
use integrals
real*8,external :: £
real*8 u,y,2
y=simps (040, 1d0,f, 1d-9)
z=simpsrom(0d40,1d0,f,1d-9)
u=simpseit(0d40,1d0,f,1d-9)

end program testint

real*8 function f(x)
real*8 x
fzexp(x)

end function f

B sTux nponenypax nepemennbnie si,s2, 54 0603HAYAIOT CYMMBbI OPAMHAT, KOTOPBIE yYH-
TBIBAIOTCH C BeCOBBIMM Koaddbunmenramu 1, 2 u 4 coorsercrBenso. Ilpu Kaxgom mene-
HHM 1Uara noroJaM 3aHOBO BRIMHCJIAETCH TOMBKO $4; S2 MepecYuThIBAeTCSA PEKYyPPEHTHO,
a s1 ocraercd HeusMeHHOH. OTMETHM HEODXOAMMOCTh 33 JTAHUSA YHCJIOBLIX KOHCTAHT B BH-
Jle. COOTBETCTBYIOMEM crennduranmn GopMaibHBIX NapaMeTpoB (ABOHHAA TOYHOCTD).

IIporon mporpaMMBsl JlaJ1 CJIENYIOUHE PE3YAbTATH:

Tabmuua 9.1. ConocraBnense NporpaMM HHTEIPUPOBAHHUS

[lorpeniHocTs UHTETPUPOBAHUS
Hporon no Cummcony | mo PomGepry | no Diitkeny
1 5.79e-4 5.79e-4 5.79e-4
2 3.70e-5 8.59e-7 3.70e-5
3 2.33e-6 1.38e-8 -4.40e-8
4 1.46e-7 2.16e-10 -6.92e-10
) 9.10e-9 3.39e-12 -1.08e-11
6 5.69e-10 5.26e-14 -1.69e-13

IIpu orsaaxe arolt HporpaMMBI BBIACHHIIOCH, 9YTO ~ (byHKIIMOHAJbHEIE” MPOLELYPhI
JOTKHBI 6BITH JIM60 BHY TPEHHIMHU A1 BRI3BIBatolIelt NPOrpaMMbL (cM. pasn. 5.8.2), mubo

BXOJAIIMMA B COCTaB UCIIOJIb3YyeMbIX Monyneﬁ

OnuncanHble BAPDHAHTHl HE ONTHMAJbHBI B TOM CMBICJIE, YTO NMPENHOJIAraioT gesie-
HHe liara KaxKIblii pa3 Ha BCeM MHTepBaJle MHTErPUPOBAHUA. 3HAYMTEJHHO BHITOIHEE
(mo 4ncity obpaliennit K NONUMHTErpasibHoil GyHKIMEA) APOOHTE AT TOJIBKO JId y9acT-
Ka, HMelouero Hanbosbulyo oneHKy norpemHocTr [5)]. Takolt nomxon ucmosibsyercs B
cTaHJapTHLIX nojanporpammax. OH pe3Ko YCJIOKHAET MPOTPAMMY W YBEJIUYHBAET IO-

Tpe6HOCTb B IIaMATH.
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9.9. Peumienune muddepeHIMaTIbHbIX YPaBHEeHUN!

PaccmorpuM 3amavyy Ha JUHAMUKY TeJia MepPEeMEHHOH MacChl — BepPTHKAJIbHBI]
MOABEM BO3IYIIHOTO Liapa, yBjeKaloulero 3a coboil cioxeHHbd Ha 3emite tpoc. Macca
BO3/YILIHOIO UIapa MEHAETCH MO 3aKOHY

m=mgy + %h = (Go + 'Yh)/.(la

IIe Mgy ~— Macca BO3AYIIHOTO iiapa 6e3 Tpoca, vy -— yJAeJibHbIH (IOTOHHEL) Bec Tpoca.
Obbem mapa W, niioumaab nonepeyHoro (rOpU3OHTAJIBHOTO) CEUEHA S , & TaKXKe yCKOo-
PeHHE CHJIbL TAKECTH ¢ ByIeM cYMTaTh MOCTOMHHBIMH, a JJIHHY M MPOYHOCTH TpOca —
nocrarognoii. IlioTHOCTS BO3mMyXa MeHseTcs mo 3akoHy p = poe~ %" . Tpebyerca pac-
CYHTATH XapaKTEPUCTHKU IBMKEHHUS BO3AYUIHOIO 1Iapa: CKOPOCTh MOJ’beMa ¥ U BBICOTY
h kak QpyHKUUHN BpeMeHH.

Ha wap neitcrByioT cumbl: nomabeMHuas (apxumenoBa) P = pgW ; cuna Taxecrtn
G = Go +vh u cuia conporunsenus sosayxa R = C,Spv?/2, HanpaBiennas npomus
JBHKeHHs mapa. 3nech Cp — xKo3ddunuent 1060Boro conpoTunieHusa. CocTaBuM Tud-
(bepennmansuoe ypasHenne B opme MelepcKkoro AJist BEpTHKAJIBHOTO IBUKEHNA HIapa:

mh = —h dm/dt — (Go +vh) + gWpoe™** — CSpge= " ilz/Q. (9.1)

Bnecy dm/dt = d/dt{(Go+vh)/g} = 7h/g Tak Kak G, 7,y — nocroanssre. lloxenus

ypastenne (9.1) na maccy m = (Gg + vh)/g w yura, uro h = dh/dt dv/dt , mocne
3J1IeMEHTAPHBIX Tpeobpa3oBanuii Moay M

dv/dt = —g+{Wg%poe™ " — (y + bGopoe™*")v|v]}/(Go + vh), (9.2)
dhjdt = v

B coornoutennax (9.2) yurena cMeHa 3HaKa CUJIbl CONPOTHUBJIEHUS BO3LyXa IPU CIIyCKe
mrapa, a MHOKHUTECJ/Ib
_C.S  CpSg
- 2m0 - 2G0
HasbiBaeTcs BassmcTudeckuM koaddunnenrom. [lepBoe ypashenne (9.2) cyuiecTeH-
HO HeJII/IHel‘/'[HO, TaK 4YTO 3aJady NpHXOAUTCA peuiaTrTb YUCJIEHHO. yC.TIOBI/IBM OKOH4YaHUuA
HHTETrpUpOBaHUA Bhl6epeM JOCTHIKEHHUEC MAaKCHAMaJIbHOW BBICOTHI — MoJyHCHHEe TIePBOTO
OTPpHUATCABHOI'O 3HaAY€HUA CKOPOCTH V.
3Ha‘{eHHﬂ YUCJOBBIX KOHCTAHT ¥ MX PA3MECPDHOCTH (HOCJIG,H,HP[G — B KOMMCHTapun-
HX) 6y,11y’1‘ YKas3aHbl HENNOCPEACTBEHHO B IIporpaMMe. HavaabHbI Bec llapa cUnuTaeTcd
KaK Bec 000JOYKY IJIIOC Bec ToJiesHoro rpysa (10 u).
Jnsa yncaenHoro peienns gudgepeHualbibX ypaBHeHi B ctaggapTHolt dop-

y/ = f(.l‘, Y), y(O) = Yo

ODBIYHO UCHOJIB3YeTCA MeTol PyHre-KyTTel yerBepTOro nopslika, COrfIacHO KOTOPOMY

y(z + A) = y(z) + (k1 + 2ka + 2k3 + k4)/6.

(9.3)

Me

3nech
ki = A f(z,
ky = A~f(m+A/2 y+k1/2), (9.4)
ks = A-f(z+A/2,y+ka/2), :

ks = A-flzx+ A y+ k3).

HocTponM nporpaMMy pelleHEs 3a0a9d Mo cxeMe, npusenennolt B [13]. Iporpamma co-
CTONT U3 YeTbIpeX HPOrpaMMHBIX €NUHUIL:
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o MozmyJiA drglob ¢ robaabHBIMI ONHCAHUAMM NPON3BOAHBIX THIIOB M MEPEMEHHBIX;
e 3ajatouielt ypaBHeHUs BHeUIHell npouenypst degs;

e Monyaa drut co BCIOMOraTeJIbHBIMH HpPONEAypaMyl, BKJIIOUasA ONNCaHHe MeToJa
Pyure-KyTThr;

e roJiopHoil nporpaMmel maindif.

module drglob

type vartype ! THI mepeMeHHOH C KOMIOHEHTAaMH
character(4) name ! uMsa
real inval ! HavanpHOEe 3Ha4YeHHE
real val ! Terymee 3HAYEHHE
end type vartype ! Tun nmapaMeTpa ¢ KOMIOHEHTaMH
type partype ! uMa
character(6) name | 3HayeHHe
real val

end type partype

type(partype),allocatable,target ::parms(:)

type (vartype),allocatable sivars(:)
real,allocatable,target ox(:) Texyume
real t,dt ! BpeMa u mar
integer itime,runtime ! CyeTvyur
integer numvars,numparms ! KoummdecTBO
character(1) opt | Ina gmuaimora

end module drglob

Kaxapiit s/1eMeHT MaccHBa vars (MJiH NPOM3BOAHOIO THIIA VArtype) IpeacTaBseT CBoii-
¢TBa HepeMeHHOH B MOJEJM: MMs, HayaJbHOE 3HAYEHHE W TEeKyllee 3HadeHHe. ITo Io-
3BOJIAET B JII0OOH MOMEHT IHPOAOIKHUTE CYeT ¢ HadaJbHOTO MJIH ¢ TEKYUEero 3HavYeHud.
Maccus parms npeacTaB/feT MapaMeTpbl MOIE/IH.

Yao6Ho uMeTh MaccuB X ¢ aTpubyToM target IJid NpeacTaBJIeHHsA TeKyIUX 3Ha-
JeHull MepeMeHHBIX MoJesn, 9Tobbt JolycKaTh annackl B deqs. OcTanbHble HepeMeHHbIe
ONMUCaHbl KOMMEHTAPUAMH.

[Tonw3oBaresns 3anaet aud depeHnnabable ypasHeH!A MOJIEJIH BO BHelltHell 1Ipo-
uenype degs:

subroutine deqs(f)
| BHuMC/feT NpaBHe YacTH DHpdepeHUHANBHHX YPaBHEHHI,
| 3aIMCAaHHHX B CTaHOAapTHOH dopMe.
! HasHavaeT alHacH, CTHKYA colepxaTenbHHe obo3HaYeHHHA
! CO CTaHOAPTHHMH 3JeMEHTAMH DPacyeTHOH cXeMH

use drglob

implicit none

real,intent(out) ::£(:)

real,pointer ::aa,alpha,bb,g,g0,gamma,h,v
real erho

h=>x(1); v=>x(2) -
g=>parms(1).val; alpha=>parms(4).val



104 I'VIABA 9. BBIYHUCJIUTEJ/IBHBIE METOIBI

gamma=>parms(8).val; gO=>parms(11).val
aa=>parms(13).val; bb=>parms(14) .val
erhO=exp(-alpha*h)

! £(1)=dh/dt=v; £(2)=dv/dt

f(1)=v
£(2)=(aa*erho-(gammatbb*erho*v*abs(v)) &
/(g0+gamma*h)-g
end subroutine deqs

OHna Bo3BpanaeT npasblie YacTh Jud pepeHinaabHbIX ypabHenuii B maccuse f. [Ipusenem
Telneph HHCTPYMEHTANBHBIN MOLYJIb!

module drut
use drglob
implicit none
interface
subroutine deqs(f)
real £(:)
end subroutine deqgs
end interface
contains
subroutine headings
! OTkpuBaeT ¢afll OAA 3aNHCH PE3YABTATOB CUeTa
! BHBOOMT 3aroJIOBKH N8 pacIeYaTKH
! ¥ HayaAbHHe 3HAYEHHA IE€PEeMEeHHHX
integer i
open(33,file=’difeqs.res’,status="new’)
write(33, ’(3a14)’, &
‘time’, (vars(i).name,i=1,numvars)
write (33,’(3f14.2)’) t,x
end subroutine headings

subroutine initial
| 3afaeT KOJHYECTBO IEPEMEHHNX M IIapaMeTpoB,
! sanmpauuBaeT NHHAMHYECKH BHOENAEMyN NaMAThH,
! HasHavYaeT HMeHAa H 3HAYEHHA NapaMeTpPoB H NepPEeMeHHHX
! K mapaMeTpaM OTHECEHH HeIepeBHYHCIIeMHe
! IpOMeRYTOYHHE 3IHAYEHHHA

numvars=2

numparms=14

allocate (vars(numvars), &

parms (numparms) ,x(numvars))

vars(1) .name=’h’

vars(1).inval=0

vars(2).name=’v’

vars(2).inval=0

parms(1).name="g’ ! Ycxopenne cpo6OmHOTO TIAMEHMSA
parms(2) .name='pi’ !
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parms(3) .name=’rho(0)’ ! MuorH.
parms(4) .name=’alpha’ ! Ko3d.
parms(5) .name=’C_x’

parms(6) .name="r’

parms(7) .name=’2’

parms(8) .name=’gamma’

parms(9).

parms (10) .name="’SS’
parms(11) .name="G_0’
parms(12) .name="W’

parms(13) .name=’aa’

1
1
]
]
[}
]
name=’S’ !
1
i
]
]
parms(14) .name=’bb’ !

aTMocdepH Ha yp. MopA
ybuBaHHA NMIOTHOCTH

! Ko2d. noboBoro CONMpOTHBIIEHHA
! Pamuyc mapa

! [INOTHOCTE TKaHHU

! MloroHHHit BeC Tpoca

[lnomans cedYeHHA WaApa

! Mnomans JIOBEPXHOCTH Wapa

! Bec mapa

! 06beM mapa

| BanmHcTHYecKHH Ko3dpdPHUHEHT

parms(1).val=9.81 ! u/(c*c)
parms(2).val=3.14159 !

parms(3).val=1.225 ! xr/ (Mkm*n)
parms(4).val=0.15e-3 ! 1/u

parms(5).val= 5.5e~3 !

parms(6).val= 1.5 M

parms(7).val= 0.6 v on/ (ukum)

parms(8).val= 0.12 ! B/M

parms(9).val= parms(2).val*parms(6).val**2 ! m*m
parms (10) .val=4*parms(9).val I a*n
parms(11) .val=parms(7).val*parms(10).val+i0 ! ®
parms(12) .val=parms(10).val*parms(6) .val/3 ! mkm*m

parms(13) .val=parms(3).val*parms(12).val &

*parms (1) .val**2

parms(14) .val=parms(5).val*parms(9).val &
*parms (1) .val*parms(3).val/2

dt=1.0; t=0.0
vars.val=vars.inval
end subroutine initial

subroutine run

! HemocpeACTBEHHO OPTaHH3YeT NPOI'CH:

call headings !
!
do while(x(2)>=0) !
t=t+dt
call runge !
write (33,7(3f14.2)’) t,x !
end do
vars.val=x !
end subroutine run

subroutine runge

! 4-ro nopﬂﬁxa MeTon PyHre-KyrTH

! Mlpoumernypa DEQS BuHYHCIAeT NpaBHe
real :: f(numvars)

real,dimension(numvars) :: a,

pacmevaTka 3aroJIOBKa
H HAYaJNLHHX 3HadeHuil
Iuxn mo waram

llar Pyare-KyTTu
BuBOn pe3yNBTATOB WAra

O6HOBJIEHHE TEKYUHX

YacTH ypaBHeHHH

ﬁg c, d, e
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' = k1,k2,k3,k4
e=x ! 0oB6HOBJIEHHME NepEeMEeHHHX
call deqs(f); a=dt*f; e=v+a/2
call deqs(f); b=dt*f; e=v+b/2
call deqs(f); c=dt*f; e=v+c
call deqs(f); d=dt*f
x=e+(a+2.0%b+2.0%c+d) /6.0
end subroutine runge

subroutine tup
! OcpoboxnmaeT AMHAMHYECKYHW IaMATH,
! sakpuBaeTr paHee OTKpPHTHE ¢aiiln
deallocate (vars,parms,x)
close (33)
end subroutine tup
end module drut

Haxkoxen sanmireM roJIOBHYIO MPOTpamMMy:

program maindif
! YnpaBifeT NMPOTOHOM MOLENH 4Yepes OHAJIOT

use drglob ! Tnobancuue ob6LABIEHHA
use drut ! TnobansHHe IMORIPOTpPaAMMH
call initial ! HavanrHHe 3HaYeHHHA

print *, ’Run starting...’
print *, '’
x=vars.inval

call run ! 3anmyck MHTEIPHPOBAHHA
do

print %, ’C: mpomomxenue ’

print *, ’I: ¢ Havaya’

print *, ’Q: XoHel MOIeIHPOBaHHA’

print *, '

read *,opt
select case(opt)
case(’Q’, ;q))
exit
case(’C’,’¢c?)
Xx=vars.val;
case(’I’,’1?)
x=vars.inval; t=0;
end select

call run ! cyer
end do
call tup ! Oce. muHaM. MaMATH

end program maindif

AHanus3 BBHIBEIEHHBIX Ha TIeYaTh PE3yJbTATOB MOKA3LIBAET, YTO WIAP JOCTHUTaeT
MaKCHMaJIbHOM BbicOThI 1220 M Ha 38-it cekyHIe moseTa, mocjie Yero copepiiaeT MeJIeH-
HO 3aTyXalouye KoJiebaHus OTHOCHTENBHO BBICOTH 995 M ¢ nmepuomoM okoJio 65 ceKyHI.
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O6cyx naeMas porpaMMa HHTEpecHa KaK obpasel; COBPEeMEHHOro CTHIA NporpaM-
MUPOBAaHUA H UCTOYHMK MHOTHX HOJIE3HBIX aHaJIOTHIl.

9.10. Maremaruudeckue oubamorexku IMSL

B coctap npodeccnonanbhoit Bepcuu FPS Bxomsar 6ubaunoreku IMSL, conepxa-
LHe OKOJIO THICAYH IporpaMMm B 0ObeKTHON ¢opme. Bombiiasa dacTh Hpouenyp uMeer-
ca B BapHaHTaX ¢ OQMHApHOH H ¢ IBoitHOH TouHOCTbIO. Katasorn 6ubAHOTEK MOKHO
IPOCMOTPETh B COOTBETCTBYIOIIEM pa3lienie cucreMatndeckolt yactu help’a IMSL. bu-
6iOTeK MMeeTCs JIpe: NPUKJagHas MaTeMaTHKa i ClelMaIbHble GYHKINN; CTATHCTHKA.
14 NoAroTOBKY NX HCIOJIB30BAHKA B BHI3LIBAIOLLYIO IIPOIPAMMy BK./I09aeTcs onepaTop
use, obecneyuBatomuit nuaTepdelic ¢ yreramu 6UGIMOTEKN H KOHTPOJIL CHHTAKCHIECKOR
KOPPEeKTHOCTH BbI30BOB. [lapaMeTp use HasHauaercs " 1o norpebuocTa”:

msimsl — nousiHblt cocTaB GubiMOTEKN,

msimslmd — MaTeMaTHuecKie IPOrpaMMbl ¢ JBOHHOM TOYHOCTHIO,
msimslms — MaTeMaTHYeCKHe HPOTPaMMbl ¢ OANHAPHOMN TOYHOCTBIO,
msimslsd — cTarTucTHYECKHe NpOrpaMMbl ¢ ABOHHOI TOYHOCTLIO,
msimslss — cTATHCTUYECKHE IPOTrPaMMBbl C ONHHAPHON TOYHOCTBIO.

YioMuHaeMmble B onepaTopax BBI30Ba WIEHB OMOIHOTEKH IIOAKJIIOYAlOTCA K MporpaMMe
Ha sTane JUHKOBAHUA.

Paznensl 6M6/I1OTEK HAUMHAIOTCS CO CTPYKTYPHPOBAHHOTO NepedHs BXOAAUIMX B
Hero mponeayp. [Js MMeH Iponesyp HCHOMb3YIOTCA CTAHAAPTHBIC COIVIAWIEHUHA, YKa-
3aHHBIE B 3JleKTpoHHON mokymenTanuu. [lo xammolt mpolenype yKasblBalOTCH: €€ MM,
HasHadeHue; obpamenne (¢dbopMa BH3OBA M COMCOK apryMeHTOB); crenuduKanus apry-
MEHTOB {CMBICJI M CTATYC —— BXOJHON, BHIXOIHOM, H3MeHAEMBIf); peKOMeHIAINN 1O HC-
[IOJIB30BAHMIO H BBIAEJICHHIO HOMOJHATE/LHON HaMATH; ONUCAHNE AJTOPHTMA CO CCHLI-
KaMH Ha UCTOYHNKHM GoJslee geTanbHol MHpOpMAIUY; IpUMep IpUMeHEeHNsl; Pe3yJIbTaThl
pacueTa mpuMepa.

Ilpoueaypbl 3amporpaMMUpPOBAHBl Tak, YTO BO3HUKHOBEHHE CHTYAIMH ~MOTEPH
sraunMocti” (underflow) He BamseT Ha MX paboTy (IPHU YCJIOBUH, 9TO B PETHCTP 3aHO-
CUTCH HyJIb), @ MEpEeNoJiHeHNe BOSHUKAET JIMLIL IPH HEKOPPEKTHBIX HCXOAHBIX IaIlHbIX.
IlpuBeneM KarTaJiorn ocHOBHbIX 6nbanorex IMSL:

Maremarudeckasi

Jlunettuole cucTEMBI.

Bamayn Ha cobCTBEHHBIE 3HAYCHUA.
WUnrtepnondauus u anmpoOKCUMAalind.
NnTerpuposanue u auddepenunpobanye.
Hudpepennuanbable ypaBHEeHRA.
Nurerpansibie npeobpa3oBanusd.
Hesnuneilasie ypapHeHRA.

OnrTuMusanys.

OcHOBHBIE MATPUUHO-BEKTOPHBIE OII€PALIHH.
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Crnenmanbueie (yHKIIUH

DreMeHTapHble QyHKIUH.

Tpuronomerpuyeckue u rumepbonundeckue GpyHKIIM.
lamma-dyuxnus u ces3annsle ¢ Heil.

Pyurnnsa omubok (HopMasIbHasA MJIOTHOCTE) W CBA3aHHBIE C Hell.
Pyuriun beccemnsd.

Pyurmun Kennpuna.

Oyuxnun Dipu.

DJIHOTHYECKHE UHTETPAJIBL.

DUIIMOTHYECK e U CBA3AHHBIE ¢ HUMH dYHKIUM.
OyHKIMH pacHpele/eHusi BEPOATHOCTER U UM oDpaTHbIe.
Oynxuuu Matwe.

Pasznble dbyHKunn.

CrarucTHKa

OCHOBBI CTATHCTUKH.

Perpeccus.

Koppesnstmnst.

AHanu3 JucrepcH.

Karteropuifublit 1 JUCKpETHBIM aHAHA3 JAHHBIX.
HenapaMeTpuieckas CTATHCTHKA.

Kpurepun cormacus u cjaydafiHOCTH.

AHnaJyius BpeMeHHBIX PAIOB U MPOrHO3UPOBaHME.
Kosapuauun n dbakTopHbiil aHA NS,
JncKpHMUHAHTHBIN aHATIAS.

Knacrepubiit anamns.

Betbopku.

BerikuBaHue M HAJEKHOCTD.

MuoromepHoe WKaJIHPOBAHUE.

Ornenka nsoTHocTel U BepoATHOCTER.
ITocrtpoynasa npunTepHas rpaduka.

OyHKIMH paclpenesieHns BeposaTHOCTe 1 uM obpaTHBIE.
Tenepanus coydaifHeix quces.

Y THIUTEL

MaremaTnyeckasa HOAIEPKKA.

Jnsa may4uero mpencTaBJIeHHsA O COAEPKATEIBHOCTH PaslesioB IPHBEIEM Xapak-
TEPUCTHKY Opouenyp pasmeda ”Murerpuposanue u nuddepenuuposanne”:

OnHoMepHOE HHTErpUpPOBaHHE

Obuas aganTuBHasd, 0COOEHHOCTh HA TDAHUILE.

Ofwaa aganTuBHaLA.

O6uiasi amanTUBHASA, PA3SPHIBHI.

Obuiada, beckoHeUHBI UHTEPBAJ.

AnanTuBHAS OCHMJLIUDYIOUAS.

Apantusnaa (Pypoe).

AnanTuBHAA ¢ anrebpanveckUM BECOM, PA3PBIBHL.
AjnanTuBHAA B3BelleHHad, IIaBHOE 3HaveHue no Kourn.
Obwas HeaganTHBHAL.
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MHOI‘OMepHBIe KBaaparyphbl

IByMepHaa KBaapaTypa (IOBTOPHBIH HHTErpaJ).
ApanrnBHas N-mepHasi KBaApaTypa IO TUNEpPHIpsAMOYTOJIbHUKY.

IIpasusna I'aycca u Tpex4/ieHHbIEe PEKYPCHH

IIpasuso Taycca mua KIaccHYeCKHX BECOB.

pasuio [aycca is peKyppeHTHHIX K03 uIuenTos.
PexyppenTHble K03()OUIHEHTH! 118 KJIaCCHIECKUX BECOB.
PexyppenTHbie K03d)HUINEHTH U3 KBaApaTy PHOTO IPaBHIa.
Ksanparypuoe npasusio Peflepa.

ud depennmposanne

Annpokcumanus nepsoil, BTopoil WK TpeTbell NpOU3BOAHOIL.

HecoMHeHHO, 4TO Ha3BaHHBIE GUOINOTEKN ABJIAIOTCA HEHHENIIMM HHCTPYMEHTOM,
HCIIOJIb30BATh KOTOPBI MOXKeT M JIOJ/IKeH Kak bl paboraromuit Ha Poprpane nporpam-
MUCT.

B 3akJIi04YeHne IpUBeIeM IpUMep IPOrpaMMbl BHIYHUCJICHUS yxKe 06Cy XK AaBLIErocsa
B paszzede 9.8 onpenesaeHHOro HHTErpaJjia ¢ NpUMEHEHUEM 6ubsmorexu IMSL.

program intsiml
use msimslmd ! ToABKO MaTeMaTHKa, ABOHHAA TOYHOCTE

real*8 a,b,errabs,errel,errest,f,result,z
external £

z=exp(1d0)-1d0 ! TouHoe 3HAYEeHHe HHTeIpaja

a=0d0; b=1d0

errabs=0d40; errel=1d-9
call dqdags &
(f,a,b,errabs,errel,result,errest)

print *, ’result = ’,result ! 1.718281828459045
print *, ’errest = ’,errest ! 1.907e-14
print ¥, ’dres = ’,result-z ! 0.0

end program intsiml

real*8 function f(x)
real*8 x
real#8, intrinsic :: dexp
f=dexp(x)

end function £

BrispiBaeMas IIpoLeAypa peanusyeT aJalTUBHYIO CXEMY BBIMHCJIEHHA MHTETpaJLa 10 21-
toueynoMy npasumity l'aycca—Kponpona Ha KaXIOM HOIBIHTEpBaJse pasbueHms HCXOA-
HOTO y4YaCTKa W JOIycKaeT Ha/udfe CHHTYJdpHOCTell Ha IpaHUIaX ydacTKa MHTErpU-
poBanus. Mmena dbakTHyecKnX mapaMeTpoB COBHAJAOT ¢ MMEHAMU dbopmasbubix. U3
HUX errest ecThb OllEHKa abCOJIIOTHOM HOPPEWHOCTH PE3yJbTara, a CMBICJ OCTAJIbHDBIX
odeBueH. B jaHHOI mporpaMMe NOy4HTESIbLH paboTa ¢ JaHHBIME ABolHOM TouROCTH (B

YaCTHOCTH, HCHIOJb30BaHNe clenududeckorg MMeHn GYHKIMH BbIYUCJIEHUAA dKCIIOHEH-
ThI). .
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9.11. Numerical Recipes

B npodeccuonanbhoil pabote ¢ MareMaTHYeCKHMH GHOJIHOTEKAMH 4aCcTO BO3HU-
KaeT XeJIaHue 3anAHyTh ~BHYTPb HCIOIb3YEMBIX [IPONENyp B LEJAX

¢ IIX amallTallil K OTHeJbHBIM KJaccaM 3ajay4,

e VJYUIlIeHNs UX XapaKTePHCTHK (PacliypeHnss obJacTy IpUMEHEHUs, YMEHbIIEeHNA
TPYIAOEMKOCTH, TIOBBILIEHHST TOYHOCTH ),

¢ BbIACHEHWdA HPUYHH OTKJIOHEeHHIt pe3yAbTATOB OT OXHJIAEMBbIX,

HaKoHell, 13 NeJarorHyeckux coobpaxenuil 4 MpocTo Mo 370poBoi JIO603HATENBHOCTH.
Taxy1o Bo3MoxHOCTDL fatoT Bxoddauue B coctaB FPS ” Uncnennnie peuenter” (Numerical
Recipes). B mupextopun FPS4\numrec\nrf207 umeercs rHIEPTEKCTOBBI CIPABOYHIK,
comepxawnii rexcrot 350 npouenyp u 250 npumepos npumenerus na Poprpane-77 (Ha-
HOMHUM, 470 COCTABJICHHBbIE Ha HEM IIPOrpaMMbI coBMecTHMBI cHn3y BBepx ¢ ©90). Bee
NpPONEIYPHl HAMIICAHBI B pacdeTe Ha CTAHIAPTHYIO TOYHOCTH, HO B HAKET BXOIAT Ipolie-
nypa NR2DP, dbopMaJsibHo npeobpasyolias HX K JIBOHHOM Toynoctu’. B COIPOBOXK Jarollel
" Penenrrbl” moabopke BoLIepKeK U3 pelensnil KHura ¢ perenramu (maganua KemOpumx-
CKOFO YHHBEPCHTETA) ATTECTYeTCsl KAK ~BOMCTHHY 30J10Tast KUA2~ i " KJaccudeckuit uc-
TOYHUK” | JOCTABAAIOIMH ” HONB3Y, YAOBOALCTBUE I PAJOCTE” BCEM IPOTPAMMHUDYIOIAM
ta PoprTpane u comepxaiunii Maccy HEHHBIX COBETOB M HeraJseit. K coxanenmo, yio-
MAHYTaA KINTa TTOCTABJIATCA Ha OTAE/bHON JUCKeTe, a B 3JIeKTPOHHON JOKYMEHTAIHN
coberpenno FPS nu k nopomenypam, HI K BLI3BIBAIOWMM WX OpPOrpaMMaM HET HUKAKUT
KOMMEHTapueB. 9To 3aMETHO OrpaHHIUBAET ~ YIOBOJABCTBHE U pagocTh’ ot " Peuentos”,
HO [10JIb3a OCTAETCA HECOMHEHHOH.

Paborars ¢ "Peuenramu” ynobuo uwepes daitsi Numerical Recipes, pasgen
Subroutines and Functions by Chapter. [IpuseneM cooTBeTCTByOlIEE OrIABIEHUE:

Pasnoe (BnnoTh q0 acTpoJioruin).

Peurenne nmuneilupix anrebpandeckux ypapHeHH.

Hurepnoaduusa u 2KCTpamossiuys.

Wurerpuponatne $pyukimii.

Boiuucsienne Gynguuil (annpoxcuManumn).

Cruernunasibable GYHKIHH.

Caryqaitasle unc/ia (pas3HdHble 3aKOHBI paCIpeIeIeHUA ).

CopTupoBKU.

Pewtenne ypaBHeHuit U cucTeM ypaBHEHHIL.

MunpMusalua 1 MakcuMu3alusa QYHKIUH (OJHOMEPHBI] HOHCK,
JIMHElHOe U HeMHEeHOe TporpaMMUpoBaHue).

Bana4yy Ha coBCcTBEHHbIE 3HAYCHU.

Brictpoe mpeobpasosanue Pypoe.

CrekTpanbHBIH anaans.

O6paboTka cTaTHUCTUKH.

BripapauBanue akcnepuMeHTAIbHBIX JAHHBIX.

O6pikHOBenHble gud depeHnnalbHbe YpaBHEHH.

JByXTOUeuHble KpaeBble 3a0a4n.

Wurerpanphble ypaBHeHUs1 1 obparHble npeodpa3oBaHud.

Huddepentmanbhbie ypaBHEHHST B YACTHBIX [TPOM3BOAHBIX.

Heaucnopsie 3asaqn (T1aBHBIM 06Pa30M HOMEXOYCTOYNBBIE KOIH).

2 CoegyeT cHMTATBCSA C BO3MOXKHON HEHOCTATOYHOCTBHIO 3TOTO CPEACTBa, Korjga AJId
MOCTHAKEHUA BBHICOKOH TOYHOCTH norpedyeTcd NPUHIMINAJILHO UHOH aJropuTM.
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ConocTasnerue comepRuMoro pasieqaos ¢ IMSL nokasbiBaer, 1ro 6ub/MOTEKH B3aMMHO
JIOTOMTHAIOT OPYT ApYyra. DTo oTpesesisieT HeecoobpasHoCTb HCHOMb30BaHNs UX 06eHX.

Boibpas B KaTaJiore pa3iesa HyKHbIH ¢dailil, ero MOKHO CKONMPOBATH B HYKHYIO
OUPEKTOPHIO (B IaHe/ M HHCTPYMEeHTOB Recipes MMmeeTcd KHONKa Set Path), BKJIIOYHTD
B IIPOEKT I OTKOMIIMJIMPOBATH. 3allacaTh MPOAYKTHl TAKOH KOMIUIALNMN B onbanoTEKe
HET CMbIC/IA, MOCKOJBKY MHOTHE TIPOLE/yphl B CBA3M ¢ oTcyTcTBHeM B PopTpane-77
JMHAMUYECKHAX MaCCHBOB IIepell HCIOJIB30BAHMEM HYKIA0TCA B HacTpORKe mapaMeTpoB.



I'nmasa 10.

ITakeTr may4uHou rpaduku

10.1. 3HaKOMCTBO C NaKeToM

Maxer nayuwoit rpaduxu SciGraph MO3BOMAET CTPOUTH MO JAHHLIM, NIpeaBapu-
TeJIbHO 3aHeCeHHBIM B ailn, rpadUKyu pasyIMIHOIO BUIA: B JCKAPTOBBIX H IOJAPHBIX
KOoOpAMHaTax, CToabYATHIE, ¢ JoNycKamu u T.0. MMetoTcs GoraTbie BOSMOXHOCTH BbiGO-
pa Bua oceif, XapakTepa JuHuil, omudpOBKH UIKaJ, IBETOBBIX pemenuii (1 quciLies).
OB30p TEXHOJIOTHH ero HUCHOJb30BaHUA uMeeTcd B (aitine scigraph.wri. Ilaker pabo-
TaeT B rpadpudeckoM nogMuoxecTse FPS — QuickWin.

3HAKOMCTBO XOPOIIO Ha4aTh ¢ JeMOHCTPAIMOHHON TporpaMMal. [lis aToro gocra-
TouHO Boilty B Kartasor d:\fps4\help\samples\fps\general\scigraph u 3anycrurb
sgdemo.exe. Kamnpiit Tun rpaduxa 6yner npeacTasieH B OTACALHOM OKHE, aKTHBHOE
OKHO MOKeT GBITH pa3sBEepHYTO Ha Bech 3KpaH npu Haxarum [Alt+Enter] (sbixos — o
[Esc]).

Jaa ncnossaopanusa SciGraph B mpukaamHOil IporpaMmMe HyKHO

1) Obecrieuntn, 4TobH JANHKEPY ObIJT YKa3aH Ny Th K OnbAMoTeKe scigraph.lib yepes
HepeMeHHYI0 OKpyXKeHusa LIB Huu JOnoSHATE bHBIME cpeacTBamMu MDS.

2) Obecneynth, 4TOOBI KOMIWIATOPY OB yKasaH IyTh K Mogydio scigraph.mod.
KoMnunsarop ncnonssyer mJid 3Toro nepeMeHHylo okpyxeHnua INCLUDE.

3) Bcrasuth upemsioxkenne use scigraph Bo Bce NporpaMMHBIE eIUHHIBI, KOTOPBIE
HCTIOJB3YI0T SciGraph.

4) BoisBaTb, Kak onmcaHo HuKe, Tpebyemble PpyHKINU SciGraph.

Bce npouenypnbi makera odopmienbl B Buge byHknuit ¢ mobodnsiM addexTom. B me-

Boif YacTH omeparopa BbI3oBa GYHKINM OOLIMHO YKA3BIBAeTCA 1eJ1ad epeMeHHad retv,

3aI0OMHHAIOAA KO BO3BpaTa (CTelleHb Cepbe3HOCTH OUNBOK 0TpaboTKH).
Boimosinenne rpacdbuka mpoxoauT deThipe ¢asbl:

1) BcTaBuTs B nporpaMMHYIO €IMHUILY NpeJoXKeHHe use scigraph.
2) Cobparb 1M paccCYNTaTh HCXONHLIE JaHHbIE M 3allICaTh UX B BHIE MacCHBa.

3) 3amarh cTaHmapTHBIM 00PA30M YCTAHOBKY O rpaduKe B IeJ0M, OCAX, JTMHUAX, Hal-
nucax # T.0., a 3aTeM CKOPPEKTUPOBaTh WX NMPUMEHUTENBHO K pelaeMoil 3aaage.



10.2. KOHCTAHTBI SCIGRAPH 113

4) BanycTHTb rpaduueckyio GHBINOTERY.
5) Harb KOMaHIy HOCTPOEHHsA rpadpuka ¢ HeOBXONMMBIMU YCTAaHOBKAMH.

JaHrEBIe NO/KHBI XpaHUThCa B MaccuBax. Kaxaplit pan JaHHBIX mOJKeH GBITb
MOJTHOCTBIO OlpeneseH OTAEeJbHBIM MACCHMBOM WJIM CedeHHeM obljero Maccusa. Emuu-
CTBEHHOE UCK.IIOYeHHe — KOTJla X-3Ha4deHHs TekcToBhle (labels). Torma TexcTonnie nan-
Hble JOJIKHBI XPAHUTHCA B OSHOM MAaCCHBE, a BCe YHCJIOBBIE — B JIpyToM (0643aTesibHO
dbopmara real*4). [IpumepaMul TEKCTOBBIX JAHHBIX ABJAIOTCH, HAIIPHMED, HA3BAHMS Me-
cAles uaH reorpadbu4ecKuyx PErHoHOB.

YceTaHOBKH 3a1310TCH

1) nna rpaduxa B nemom (mosoxenue, oGpaM/IeHue, Ha3BaHue, TUI, UBeT doHa);

2) 1714 OTHENbHBIX PANOB JAHHLIX (HAa3BaHWE, TN JMHWUI I MapKepbl TOYEK, KOJInye-
CTBO TOYEK, JNAala30H [TaHHLIX);

3) maa oceli (THIT WIKaJIbe, IMANIA30H JAHHBIX, IIOJOKEHHE OCeil, 3aceuKi, ceTKa).

IlocTpoenne rpaduka npoxonut ase dpasnl. Buizos PlotGraph oTKpbIBaET OKHO,
pHCYeT paMKy, 3anoaHdAeT dhoH, pasMedaeT OCH, JAeT HAMMEHOBaHUA OCAM H IpadHKy B
nesioM. Ha Bropoit dase BerspiBaeTcs 0gHa 13 MOANPOrpaMM ¢ UMeHeM Biaa Plot*Data,
KoTopas 0ToOpaKaeT JaHHBIE,

10.2. Koncrantsl SciGraph

KoucranTsl makera SciGraph cobpanbl B daiite sgdata.f90. Ha suyrpennem
YPOBHE OHH HOJIYYaloT KOHKDEeTHblE (Hesble, B HEKOTOPBIX CJIyYadX TeKCTOBLIE) 3Hade-
uus. Jda Hammx ueseit 6yner HOCTATOYHO 3HATH CMBICJ M HMeHa Hambosiee ynoTpebu-
TEJBHBIX U3 HHUX, & TaKXKe CTPYKTYPY HeobXoauMbIX ycTaHoBok. Obo3HaueHs o6 beKTOB
SciGraph HauMHAaIOTCA 3HAKOM JOJIIApa M IOCAEAYOUMME MUHAMYM JBYMs 3aIJIaBHEI-
MH ByKBaMHu.

Ipex e Bcero onpeme/uM BapHAHTH 3alaHusi HA30BBIX 3JEMEHTOB IpadHKOB:

Tabmanua 10.1. Ileta 16-3/1eMeHTHOR AIUTPEI

$CIBLACK qepHbIit $CIGRAY cephii

$CIBLUE cuHumil $CILIGHTBLUE rosty6oit
$CIGREEN 3eJIeHbLH} $CILIGHTGREEN caJaTHBLI
$CICYAN OUPIO30BELT $CILIGHTCYAN CBETIOBUPIO3OBBIIM
$CIRED KpacHbIit $CILIGHTRED CBETJIOK pACHBIH
$CIMAGENTA  duonerossrir SCILIGHTMAGENTA  cupenesbii
$CIBROWN KOpUYHEBbIH $SCIYELLOW KenTori
$CIWHITE GeJibLit $CIBRIGHTWHITE ApKo-DenbIii

Tabummua 10.2. Mapkepbl JaHHBIX

$MKNONE HeT Mapkepos  $MKX KOCHIE KPECTHKH
$MKSQUARE KBagpaThl $MKFISQUA: 3alloJIHEHHBIE KBaJApaThl
SMKTRIANGLE r1peyronsuukn $MKFITRIANGLE sanosnenuble TpeyroJbHHKH
SMKDIAMOND  pombm $MKFIDIAMOND  sanoJiHeHHBIE poMOBI
SMKCIRCLE KPYXKHU $MKFICIRCLE 3aMOJIHEHHBIE KPYXKKHA

$MKPLUS MJTIOCHI
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Tabmauna 10.3. Tane: nuHKH

SLTNONE
SLTTHICKSOLID
$LTSOLID
SLTTHICKDASH
$LTDASH
SLTTHICKDASHDOT
$SLTDASHDOT
SLTTHICKDASHDOTDOT
SLTDASHDOTDOT
SLTTHICKDOT
$LTDOT

Her JIMHUH

TOJICTasd CIJIOIIHALA
CHJIOIIHANA

TOJICTaA HITPUXOBAA
IITpUXOBasa

TOJICTBIH WITPUX-NYHKTUD
WTPUX-TIYHKTHD
TOJICTBIE THPE-TOYKa-TOYKA
TUPe-TOYKAa-TOUKa
KUPHBIH DYHKTHD
MYHKTHD

IMons omnbok uMewT obo3nadenusi cooTBeTcTBenro $EBNONE — orcyTCTBYIOT,
$EBTHIN — roukue, $EBTHICK — ToJICTHIE.

Iosoxenne oceil 3a0aeTCA OJHUM U3 cJieAyolux BapuanTos: $APNONE — Ge3
oceit, $APBOTTOM — cHusy, $APTOP — cBepxy, $APLEFT — cJyieBa, $APRIGHT — cnpaBa.

Baceuku Ha ocax onpenesisaiorcs komangamu $TTNONE — 3aceuky OTCYTCTBYIOT,
$TTOUTSIDE — cHapyxu, $TTINSIDE — usuyrpu, $TTBOTH — 110 obe CTOPOHHL.

Tabuuna 10.4. llocrpoenne cetku

$GSNONE CEeTKH HET $GSZERO JIMHHS CeTKH B HyJe

$GSMAJOR mo 6oabmium zacedkam  $GSZEROMAJOR B Hyste w Gosrpliux

$GSBOTH no Goabmum 1 Magsm - $GSZEROBOTH B HyJIe U BCEX 3acedKax
Tabanua 10.5. Tuner mipudrosn

$FTCOUR courier $FTTROMANSM MaJiblii roman

$FTCOURSM  mauniit courier $FTSANSSERIF SANSSERIF (Ges saceuek)

$FTTROMAN roman $FTSANSSERIFSM  maastit SANSSERIF

v

10.3. CTpyKTyphbl yCTAaHOBOK

Teneps MBI MOXKEM B TEpMHUHAX BBEJICHHBIX B NPEABLAYIHEM pasjelie KOHCTAHT
OBCYIUTh CTPYKTYPbl YCTAHOBOK.
¥Ycranosku rpadpuka

STRUCTURE /PrivateGraphSettings/

CHARACTER*40 title !
INTEGER titleFont !
INTEGER titleColor !
CHARACTER*40 title2 !
INTEGER title2Font !}
INTEGER title2Color !
INTEGER graphType !
INTEGER graphColor !
INTEGER graphBgColor!
INTEGER x1,y1,x2,y2 !

HasBaHHe rpaduxa

wpupT nHaspanus: $FTCOUR,$FTCOURSH,...
IUBeT Ha3BaHHA

BTOpOe Ha3BaHHe

wpupT BTOpOoro Hasmamua: $FTCOUR,...
LBET ero
Bun rpadura: $GTBAR,$GTLINE,...
IBeT rpaHHUN Irpadura

uBeT dona .

du3HYeCKHe TPaHHUH 3SKpaHa

(0. .numcolors)



10.3. CTPYKTYPbI YCTAHOBOK 115

LOGICAL setGraphMode! ecnn ycranamnuBaerca rpaduieckas Mora
Tpu cnenywupix paborawr, ecau BH3BaHH Get*Default npouenmypu

INTEGER numSetsReq ! uHcio TpeSyeMHX yCTAHOBOK HAHHHX

! (aBToMaTHYeckuil BH6Op UBeTA)

INTEGER numXAxesReq ! Tpebyemoe umucyno oceit X

INTEGER numYAxesReq ! Tpe6yemoe umcimo oceir Y
Tpu crnepmynmux PlotGraph m Plot*Data ycramaBiIHBawT BcCerzma

INTEGER didPlotGraph! 1 mpH ycmeunoM NOCTPOEeHHH T'paduHKa

INTEGER numSets ! YHCJIO HCHOJB3YEMHX HAOGOPOB HaHHHX

INTEGER numSetsDone ! wyncmo obpaborannux Habopos

END STRUCTURE
YCTAHOBKH JIAHHBIX

STRUCTURE /DataSettings/

CHARACTER*20 title HasBaHue (NereHma) AuA pAda HaHHHX

{
INTEGER titleFont ! wpndT Hassauua: $FTCOUR,$FTCOURSM,. ..
INTEGER titleColor ! useT wpudTa

INTEGER markerType ! pun maprepa: $MKNONE, $MKSQUARE,...
INTEGER markerColor ! uBeT Mapkepa

INTEGER lineType ! tun snumun: $LTNONE, $LTSOLID,...
INTEGER lineColox ! uBeT JIHHHH

INTEGER barType ! run sgumuit "oumboxr'": $BTNONE,$BTSOLID,..
INTEGER barColor ! user "omHboK'"

INTEGER errorbarType ! ctuns "oumbor': $EBNONE, $EBTHIN,...
INTEGER errorbarColor! uBer auuuil "ommbox"

INTEGER dataType | #,# win TercT,# 7 $DTTEXT, $DTNUM
LOGICAL xFirst | X 3amnmMcaH mepen ¥y B TOH Xe CTpOKe
INTEGER numPoints ! yncno Toduer HnH MeTok (bar/line)
INTEGER numElements ! 4HCJIO 3JeMeHTOB Ha Toury (2 mam 3)
REAL*8 xLowVal | HHXHAA TpaHHIA X

REAL*8 xHighVal ! BepxHAA I'PaHHIA X

REAL*8 yLowVal ! HUKHAA TpaHHLA ¥

REAL*8 yHighVal ! BepXHAA TpaHHUA ¥

END STRUCTURE

STRUCTURE /AxisSettings/

CHARACTER*25 title HaOIHCE IJIA OCH

|
INTEGER titleFont ! wpudr: $FTCOUR, $FTCOURSHM,...
INTEGER titleColor ! UBeT HAONMHCH
INTEGER axisFont ! wpu$T mIA OUHPPOBKH OCH
LOGICAL axisFontRotated !.TRUE., ecam uucna BpamanTca(mida ocu y)
INTEGER axisPos ! nmomoxenue ocu: $APBOTTOM, $APTOP,...
INTEGER axisType ! Bum ocu: $ATX, $ATY,...
INTEGER axisColor ! HBeT JIKHHH OCH
INTEGER axisFunc ! pyuruus nmo ocu: $AFNONE, $AFLOG1O,...
LOGICAL axisCW | ecnd MONAPHAA OCHL’ II0 YACOBOH CTpeNKe
REAL*8 lowVal ! HayanpHOE 3HAYEHHE IIO OCH
REAL*8 highVal ! KOHeYHOe 3HAYEeHHEe II0 OCH
REAL*8 increment ! mar mo ocH Mexny OOJBUHMH 3acCeYKaMH
INTEGER numDigits ! yncno m3obpamaeMHX NECATHYHHX UHOpP

]

INTEGER tickType THn saceurkn: $TTNONE, $TTINSIDE,...



116 I'VIABA 10. TAKET HAYYHOH I'PAOUKH

INTEGER tickColor ! uBeT GONBUHX 3acevex
INTEGER minorTickColor ! IBeT MaJIHX 3acedyek
INTEGER tickRatio ! YHCJNO MANHX 3ace4YeKk Ha OOHY Ooabuyn
I 1= Bce Gompume (||[1),
v 2=(1.1), 3=(l..1),4= ...l u T.m.
INTEGER gridStyle ! yactoTa ceTkH: $GSNONE, $GSMAJIOR,...
INTEGER gridLineType ! nquuuu cerxu: $LTNONE, $LTSOLID,...
INTEGER gridColor ! UBeT JIHHHI CeTKH

END STRUCTURE

10.4. Tunpl DAHHBIX U OCeH

Tunst JaHHBIX ¥ TpadUKOB 0603HAYAIOTCS CAELY UM 00pa3oM:

$DTNUM OaHHHEe THIIA YHCIO=-YHCJIIO
$DTTEXT OaHHHE THIA TeKCT—-4YHCIO
$GTBAR cronbuaTuit rpapur (1m0 oCHM X - TEKCT,

I
!
!
| Mo ocu y - YHCIO),

$GTLINE | nuHelqaTu# rpadur (mo ocM X - TeKCT,
| Mo OCH y — YHCIO),
!
|
|
|

$GTLINEWERRBAR TO %e - c "ounbramu",

$GTXY yHcioBoil mexapror rpadHk,

$GTXYWERRBAR TO ®e ¢ '"ommbramMu'",

$GTPOLAR YHCNOBOH Ipadk B IONADHHX KOOPOHHATAX.

Ecnu cpean KaHHBIX MMEIOTCA TEKCTOBBIC, TO JOMYCTHMO MCHOJIB3OBAHHE TOJBKO
$GTBAR, $GTLINE, $GTLINEWERRBAR. st 4ncTO Y9MCJOBBIX MpadyUKOB CaeayeT nIpuMe-
HATb $GTXY, $GTXYWERRBAR, $GTPOLAR. Ilon "ommbkamu” (errorbars) NoHUMAamOTCA
BEPTHKAJIbHbIE OTPE3KH, YKA3BIBAIOLIME BO3SMOKHBIE IOTPELIHOCTH UCIIOIB3YEeMBIX 3HAUe-
Huit B BRIGpanHoM MacinTabe. Pacnpeiienenne omnbKy IPeAnoNaraeTcsa CHMMETPHYHBIM
OTHOCHUTEJLHO ONIOPHOTO 3HAYEHH ST, Kak1asl Touka rpaduka 3ajaercd IByMs KOOpAUHAa-
TaMK I Pa3MaXoM BO3MOXKHOU OIIMOKH.

Pad dannvtz ecTh COBOKYIHOCTD TOYEK, COOTHECEHHBIX APYT C APYTOM, UCIOJb3Y-
IOIINX eMHYI0 YCTAHOBKY M IledaTaeMblx coBMecTHO. ['paduk MOXKeT UMETh HECKOJIBKO
panos sannbix. JlanHble 1t xy-rpaduka ¢ TpeMd PAIaMi JaHHBIX 0 7 TOYEK B KaXIOM
JIOJIZKHBI BBITE IPEACTABIeHb B hOpMe

real*4 abc (2,7,3)

data abc /x1,y1, x2,y2, x3,y3,..... x7,y7, ! Panm 1
x1,y1, x2,y2, x3,y3,..... x7,y7, ! Pagm 2
x1,y1, x2,y2, x3,y3,..... x7,y7/ ' Pan 3

HanomanM, ato Maccusbl B PopTpaHe 3aN0JAHAIOTCA B IOPAIKE CACNOBaHUA U3MEPEHMH.
TaknM o6pasoM, 3KCTEHT IO IePBOMY H3MEPEHHUIO JIOJIKEH ObITh PaBHBIM ABYM (C yueToM
olmboK — TpeM), MO0 BTOPOMY — KOJIHYECTBY TO4YEK KPUBOM, MO TpeTbeMy — “HCITY
KPHBBIX.

HoxaxeM HONTOTOBKY AaHHBIX g cTosibuaToro rpaduka ¢ YeThIPbMs PALaMK
JIAHHBIX IO TPU TOYKN B KaXKJOM:

real*4 arrnum (3,4)
character*6  arrlabel(3)
data arrnum /y1,y2,y3, ! Pag 1
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yl,y2,y3, ! Pam 2
y1,y2,y3, ! Pam 3
yi,y2,y3/ ! Pan 4
data arrlabel /’bars 1’, ’bars 2’, ’bars 3’/

MaccuB nasi AByX psilioB o 4 TOYKU B KaxXIOM ¢ olnOkamMu” :
Al

real*4 errs (3,4,2)
data errs /x1,yl,yerrl, x2,y2,yerr2, x3,y3,yerr3, ! Pag 1
x1,y1,yerrl, x2,y2,yerr2, x3,y3,yerr3/ ! Pag 2

s paboThl ¢ MaccuBami, coiepxKamuMu boJsiee OQHOTO psiaa, 0bABATENLHO HC-
moJb3oBaHue NpH HacTpolike GetMultiDataDefaults usin GetLabelMultiDataDefaults.
Ecyin HyXHble 3HaY€HUsI OBIIH TIOJ1Y 9eHbI ¢ MOMOIBIO APYTOft TPOrpaMMBL HJIIH COOTBCT-
CTBYIOT 3KCHEPHMMEHTAJIBHBIM JIAHHBIM, TO MAaCCHB JO/KEH OBbITH 3all0IHER B Ipoliecce
cauThIBaHns U3 daiaa.

Tuner oceld onpefessgOTCA NapamMeTpamMu

$AFNONE, $AFLINEAR ! Ge3s npeobpasoBaHusd 3Ha4YeHHH,

$AFLOG10 ! necaTnyHBIN JorapudM,
$AFLOG ! HarypanbHbIil JorapudmM,
$AFLOG2 ! BBOMYHBIH JiorapudM.

10.5. BrisnIiBaromast 1ocjieioBaTeibHOCTE

[TpuBOMMBIE HHZKE OHEPATOPBI BHI30BA JOJIKHBI BHITOIHATHCS CTPOrO B YKa3aH-
HOM TIOC/IeIOBATENBLHOCTH ~—— HHAaue SciGraph GyaeT paboTaTh HempaBHILHO:

GetGraphDefaults
GetLabel[Multi]lDataDefaults
GetAxis[MultilDefaults
PlotGraph
PlotLabel[MultilData

®parment Multi BKJIIOYAETCA TOJIBKO IPH UCTIOJB30BAHHY HECKOJILKMX PsO0B TaHHbIX.
IIpennoxenne GetAxis 3amuceiBaeTca oTHeIbHO Iuia Kaxknolt ocu. IIpu pabore ¢ gucTo
YHCJIOBBIMH JAHHBIMI dbparmMenTsl Label nckiodaorcs.

10.6. YcTaHOBKa OCHOBHBIX IMapaMeTpPoOB

10.6.1. I'paduxk B pesiom

Oyuxuua GetGraphDefaults sanaer ana rpaduxa B nejsoMm Haubosee BepodaT-
HBbI€ YCTaBKM, KOTOPBIE 3aT€M MOTYT ObITH U3MEHEHBI HOJIb30BaTeaeM. Tumnsl rpaduxon
nepegucasnauck B pasa. 10.4. lIpusenem unrtepdeiic ¢ aroit dbyuxuneit:

interface \
integer function GetGraphDefaults(graphType,graph)
integer graphType ! BxoORm B

type(GraphSettings) graph ! Buxonm
end integer function GetGraphDefaults
end interface ’
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IIpumep THHHYHOTO BBIZOBA:

retv=GetGraphDefaults($GTXY,myXYGraph)
OH 3an0/HUT CTPYKTYpY myXYGraph pasyMHBIMY 3HaUYeHHAME 114 rpaduka XY. DTH sHa-
YEeHUHA MOTOM MOLYT ObITh CKOPPEKTUPOBAHBI IPUMEHHUTEABLHO K KOHKPETHOMY CJIyHAIo.
Obbiunan Belib — KOPPeKIMs pasMepa U NoJokeHns rpaduka Ha dKpaHe YCTAHOBKOM
KOODIAHMHAT JIEBOTO BEPXHETO H NPABOTO HUXKHETO YIVIOB:

retv=GetGraphDefaults($GTXY,myXYGraph)
myXYGraph.x1=10

myXYGraph.y1=20

myXYGraph.x2=200

myXYGraph.y2=300

HanoMHnM, 94TO HaYalo KOOPAMHAT PACIOJIOKEHO B JIEBOM BEpXHEM YIJIy 3KpaHa M KO-
OD/IMHATBHI M3MEPHAIOTCA B TIHKCEIAX. Hy)KHO 3HATh pasMep Balllero 3KpaHa (THOHYHbIR
Bapuant — 640 x 480).

10.6.2. Panel naHHBIX ~

DTH yCTAHOBKH BEJIOYAIOT HBETa MapKepoB, JUHHH # ~omnbouyHbix” OTPE3KOB,
THIBI MAPKEPOB M JIMHUN, MUHMMAJIbHbIE W MAKCHMAJbHbIC 3HAYEHMs [0 OCH, Ha3Ba-
Hue pAga. McnosbsyeTcsl Takke KOMMYECTBO TO4EK B pAmy (numPoints, numLabels).
ITpumep:

retv=GetDataDefaults(graph,7,data,dSettings)
dSettings.markerType=$MKFISQUARE
dSettings.lineType=$LTDOT
dSettings.lineColor=$CIGREEN

Jauapte 6yyT HaHeceHBbl 3alIOJHEHHBIMI KBaJApaTaMU U COEJUHEHbI NYHKTUDHBLIMH JIH-
HUSIMH 3€JIEHOIO IBETA.
llpusenem nutepdeiic naa uucaosoro rpaduxa:

interface
integer function &
GetDataDefaults(graph,numPoints,data,dSettings)

type(GraphSettings) graph ! BXOX/BHXOL,
integer numPoints ! Bxox (k~Bo Touek)
real*4 data(1) ! Bxon (darT. manume)

type(DataSettings) dSettings ! Buxoxn
end integer function GetDataDefaults
integer function &
GetMultiDataDefaults(graph, numP01nts data, &
numSettings, dSettlngsArray)

type(GraphSettings)  graph ! Bxon

integer numPoints ! Bxoxm (x-BO Touek)
real*4 data(1) ! Bxon (dakrT. manHHe)
integer*2 numSettings ! Bxoxn

record(DataSettings) dSettingsArray(numSettings) !Buxon
end integer function GetMultidataDefaults
end interface

HpH pa60Te C TEKCTOBLIMHX 3HaAYCHUAMU!
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interface
integer function &

GetLabelDataDefaults(graph,numlLabels,labels,data,dSettings)

type(GraphSettings) graph !
integer numLabels

character*(*) labels(numLabels) !
real*4 data(1) !
type(DataSettings) dSettings !

BXOon

| Bxonm (k-BO TOYeK)

BXOnO

| pxonm (daxT. manHue)
| BHXOI

end integer function GetLabelDataDefaults

integer function &

GetLabelMultiDataDefaults(graph,numlabels,labels,data, &
numSettings,dSettingsArray)

type(GraphSettings)  graph

]
integer numLabels !
character*(*) labels(numLabels) !
real*4 data(1) !
integer numSettings !

BXOX

Bxon (x-BO TOYex)
BXOJ,

Bxon (daxT. maHHHe)

T BXong

type(DataSettings) dSettingsArray(numSettings) ! Buxom
end integer function GetLabelMultidataDefaults

end interface

Cneundukanua character*(*) cOOTBETCTBYeT MACCHUBY CTPOK, JIJIHHA 3J1€MEHTOB H YN-
C/ICHHOCTh KOMIMOHERT KOTOPOTO 3aMMCTBYIOTCA ¥ (hbaKTHIECKOro nmapaMeTpa hyHKITHIH.

10.6.3. KoopouHaTtHbIe ocu

Oynxuusa GetAxisMultiDefaults paboraeT ¢ Maccu60M YCTAHOBOK M ONpedesideT
MaKCHMAaJIbHOE B MHUHUMAJIbHOE 3HadeHnA i war 1o oc. Oynknuda GetAxisDefaults ne-
JlaeT To Ke 143 oTaeabHolt ocu. [lapamerp axisType € {$ATX, $ATY} muist JieKapTOBBIX
rpadukoB, axisType € {$ATR, $ATTHETA}*—‘ﬂHﬂ noaspHbx. PyHKUMH UpeobpazoBa-
HUs KOODAMHAT 3alaloTcd U3 MHoxecTBa {$AFLINEAR, $AFLOG, $AFLOG2, $AFLOG2,
$AFLOG10}. [IpuMep BLI30BA ¢ JOMOJIHUTEAbHON HACTPORKOL:

retv=GetAxisDefaults(graph,dSettings,$ATX,$AFLINEAR, axisFunc,axis)

axis.gridStyle=$GTMAJOR
axis.gridColor=$CIBLUE
axis.tickColor=$CIRED
axis.minorTickColor=$CIGREEN

Ilo ero pesyJsibraraM X-och OyJeT UMETh CeTKY cuHell, GoJiblMe 3aceYKN KPaCHBIMH,
MaJble — 3esieHbIMU. MHTepdeiic K HazBaHHBIM DYHKLUAM:

interface
integer function &

GetAxisDefaults(graph,dSettings, axlsType axisFunc,axis)

type(GraphSettings) graph

type(DataSettings) dSettings !
integer axisType !
integer axisFunc !

1

type(AxisSettings) axis
end integer function GetAxisDefaults
integer function &

GetAxisMultiDefaults(graph,numSettings,

! Bxoxm
. BXo&n

Bxonm ($ATX, $ATY)

! sxom ($AFNONE, $AFLOG,...
! Buxom

dSettingsArray, &
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axisType,axisFunc,axis)

type(GraphSettings) graph ! Bxom

integer numSettings ! Bxom

type(DataSettings) dSettingsArray(numSettings) ! Bxoxm
integer axisType ! Bxom ($ATX, $ATY)

integer axisFunc ! Bxon ($AFNONE, $AFLOG,...)
type(AxisSettings) axis ! BHXOX

end integer function GetAxisMultiDefaults
end interface

10.7. PucoBanue rpaduka

10.7.1. OcunoBa rpaduka

®ynxnusa PlotGraph pucyer okaiimsenne rpaduka, TOJNMCH M OCH B COOTBET-
CTBMH ¢ 3alanHbpiMu ycranopkaMu. Ha nexapToBoM rpaduke MoxeT OBITb 10 9eTHIpeX
OKaltMJIATONINX ero ocelt (Kak MpaBuJ/lo, NapaJljebHble OCH HCIOJb3YIOTCA C PA3JUIHbI-
My enuHHNAME m3Mepenns). Honapustit rpaduk umeer nse ocu. Unrepdeitc & dyrxumm:

interface
integer function &
PlotGraph(graph,NumAxes,axisArray, numSettlngs)

type(GraphSettings) graph I Bxom
integer numlxes ! Bxonm
type(AxisSettings) axisArray(numixes) ! Bxoxm
integer numSettings ! Bxom

end integer function PlotGraph
end interface

10.7.2. CobcTrBenHo rpacduku

Ecnan Bce ganHble COOPAHBI B €IMHCTBEHHOM MAaCCHBE, TO BMECTO MHOTOKDATHOTO
BbI30Ba PlotData MOXKHO OHAHOKPAaTHO HCIOJL30BaTh PlotMultiData. XoTs jeKapTOB
rpag Uk MoxeT HMeTh IO YeThIpeX oceil, 1/ HEro HyXKHO OLIPENE/UTD IBE OCH (cnauasa
ATO JeJ1aeTcs 063aTesIbHO IJIs OCH x). Tunuunelil 1puMep BbI3OBA:

retv=PlotData(graph,data,dSettings,xaxis,yaxis)

Hurepdeitc nna stux byrrumii:

interface
integer function &
PlotData(graph,data,dSettings,axisl,axis2)

type(GraphSettings) graph ! Bxox
real*4 data(1) ! Bxonm (darT. maHHHE)
type(DataSettings) dSettings ! mxoxm
type(AxisSettings) axisil ! Bxom
type(AxisSettings) axis2 ! BXOR

end integer function PlotData

integer function &

PlotMultiData(graph,data,numSettings, &
dSettingsArray,axisl,axis2)

type(GraphSettings) graph ! Bxon

real*4 data(1) ! pxonm (dakT. mamHHe)
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integer numSettings ! Bxonm
type(DataSettings) dSettingsArray(numSettings) ! Bxoxn
type(AxisSettings) axisi ! BxOXL
type(AxisSettings) axis2 ! Bxonm

end integer function PlotMultiData
end interface

Tunuanasiil BeI3oB PlotLabelData:
retv=PlotLabelData(graph,labels,data,dSettings,xaxis,yaxis)

CooTBeTCTBEHHO 1J1s1 MHOKECTBEHHBIX JaHHLIX 06Cy&IaeMoro BHAA

retv=PlotLabelMultiData(graph,labels,data,2,dSettings,xaxis,yaxis)

Unrepdelic ansa dbyuxknuit, nevararoumx rpadukin ¢ CHMBOJIBHEIMI 3HAYCHUAMH
o ocy abeLuce:

interface
integer function &
PlotLabelData(graph,labels,data,dSettings,axisl,axis2)

type(GraphSettings) graph ! BxOR
character*(*) labels(1) | Bxom
real*4 data(1): ! Bxon (bakT. maHHHe)
type(DataSettings) dSettings ! Bxonm
type(AxisSettings) axisi ! BXOm
type(AxisSettings) axis2 ! BXOL

end integer function PlotLabelData

integer function &

PlotLabelMultiData(graph,labels,data,numSettings, &
dSettingsArray,axisl,axis2)

type(GraphSettings) graph ! Bxom
character*(*) labels(1) ! BxOL
real*4 data(1) ! Bxom (dakT. maHHue)
integer numSettings ! Bxom
type(DataSettings) dSettingsArray(numSettings) ! Bxoxm
type(AxisSettings) axisl ! Bxom
type(AxisSettings) axis2 ! Bxoxm

end integer function PlotLabelMultiData
end interface

10.8. Koapr Bo3Bpara

Kaxnast dynxnua SciGraph coobuaer o6 ycrnexe CBOEro BBIMTOJIHEHH:

$GEOK ! ombok Het

$GEGRAPHMODE ! He BOHTH B IrpaduIecKyIo MOOY

$GEFONT ! He ycTaHOBUTH MIPUGTHI

$GEGRAPH ! inioxas undopManus o rpacduke

$GEAXIS ! nuioxas undopManusa o6 ocax uiauM GyHKLIUAX
$GEDATA ! ominbka B JAHHBIX HJIM YCTAHOBKAX

$GEDIMS ! olmbKa B pasMEpHOCTH MaCCHBOB

$GEPARAMS ! omubKa B nmapamerpax

$GENOPLOTGRAPH ! HeBO3MOXHO nocTpouth rpadpuk
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YacToll npnanHolt ownboK ABIACTCA HEBEpHAA TOCJIEHOBATEJLHOCTD BhI3oBa dyHK Uil
SciGraph.

10.9. IIpumep npumenenusi Scigraph

[okaxem Haubosree THIMUYHbBIE HayIHO-TeXHHYecKHe Npuiokenuda Scigraph. Ilo-
CTPOMM B .auketinos Macuitabe Tpaduky IVIoTHOCTEll raMMa-pacnpefeeHns JInTes b-
HOCTH OBCIIYKUBAHUA 3aABOK

o) = £

11 HeThIpex 3HadeHsil « npu cpefHeM 3HadeHUM b = «/p =1 u B noayaceapupau-
YeCKOM — CTAIIHOHAPTBIE pachpeiesierns diucia 3aaBok B cucreme M/(//1 ¢ npocreit-
UM BXOAAILMM ITOTOKOM MHTeHcHBHOCTH A = 0.8 ¥ yHOMAHYTHIMH paclpeleaeHusaMu
aanTenbHocTH obcayxnpanna. [locaennsas 3ana4a pelaercs B apa srana. CHadasa Bbl-
YIMCAAITCSA BEPOSTHOCTH NPHOBLITHS POBHO j 3afBOK 3a BpeMs obCayXKuBaHNd

o0

w0 = [ SEe fan j=o.1

0

N0 pexyppeuTHBIM dopMyIaM

[24
_ H
qo = (Si;??)

A at+73-1
Atp g

4 = 4j-1 ) ]:1)27

3aTeM OnsdATh XKe PEKYPPEHTHO pacCUMTRIBAIOTCA CTallMOHApHBIC BEepPOATHOCTH!

1~ b,

j-1
(1)]-_1 —Pogj-1-— Zpiq]'—i) /QO: j=12...

i=1

Po

i

Dj

Dt oBa 2rana odbOPMIICHBI B BHIE OTAeNbHBIX noanporpamy. Huxe npencrasite-
Ha TporpaMMa pelieHns [MocTaBJelnHoll 3agaqun.

MODULE DemSciGraph
USE MSFLIB
USE SCIGRAPH
CONTAINS

SUBROUTINE DemoStart
integer 1
open(10,file=’user’,title="XY Graph’)
call gamdens
open(40,file="user’,title=’Logarithmic XY Graph’)
call probabilities
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i = setexitqq(QWIN$EXITPERSIST)
END SUBROUTINE

SUBROUTINE gamdens
RECORD /GraphSettings/ GamD
RECORD /DataSettings/ DSets(4) ! 4 Habopa MaHHHX
RECORD /AxisSettings/ Axes(2) ! 2 ocm : y,X

REAL*4 Dens(2,11,4) ! 4 Habopa maHHHX o 11 Touex
CHARACTER*20 Legends(4) | 4 nerennmu

INTEGER retcode

RECORD /windowconfig/ wc

INTEGER i,j

REAL a(4),g(4),pi,s,t

pi=3.14159

a(1)=0.5; a(2)=1.0;
a(3)=1.5; a(4)=3.0
g(1)=sqrt(pi); g(3)=g(1)/2.0
g(2)=1e0; g(4)=2e0
t=0.2
do i=2,11
do j=1,4
Dens(1,1,j)=t
s=a(j)*t
Dens(2,1,j)=&
a(j)*exp((a(j)-1)*log(s)-s)/g(j)
end do
t=t+0.2
end do
do j=3,4; Dens(:,1,j)=0; end do
Dens(1,1,2)=0; Dens(2,1,2)=1.0 ! 3rcHoHeHTa - B HyJe
t=0.05; Dens(1,1,1)=t
Dens(2,1,1)=¢&
a(1)*(a(1)*t)*x(a(1)-1)*exp(-a(1)*t)/g(1)

DATA Legends / ’a=0.5’,’a=1.0’,’a=1.5’,’a=3.0"/
if(.not.GetWindowConfig(wc)) stop 'Window Not Open’

retcode=GetGraphDefaults ($GTXY,GamD)
GamD.setGraphMode=.FALSE.

GamD.x2=510; GamD.y2=380 ! PasmMepu rpaduxa B IHKCeNax
GamD . graphBgColor=$CIBRIGHTWHITE ! Bennii ¢oH

GamD . graphColor=$CIBLACK ! YepHoe obparmnenue
GamD.title=’Gamma-distribution densities’
GamD.titleColor=$CIBLUE

retcode=GetMultiDataDefaults(GamD,11,Dens,4,DSets)
DSets(1).1lineType=$LTDOT ! IIyHKRTHD
DSets(2).1lineType=$LTSOLID ! CrmourHadA
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DSets(3).lineType=$LTDASH ! llrpuxopas
DSets(4).1ineType=$LTDASHDOT ! ITpHX-TIyHKTHD

DSets(1).lineColor=$CIBLUE !
DSets(2).lineColor=$CIRED !
DSets(3).lineColor=$CIGREEN !> nBeTa JIHHHH
DSets(4).lineColor=$CIBROWK !

DSets (1) .markerType=$MKSQUARE ! kBampar
DSets(2) .markerType=$MKTRIANGLE ! TpeyroabLHHK
DSets(3) .markerType=$MKDIAMOND ! powmb
DSets(4) .markerType=$MKPLUS ! manc

DSets (1) .markerColor=$CIBLUE !
DSets(2).markerColor=$CIRED !
DSets(3) .markerColor=$CIGREEN {> uBeTa MapKEPOB
DSets(4) .markerColor=$CIBROWN !

DSets(1).titleColor=$CIBLUE !
DSets(2).titleColor=$CIRED !
DSets(3).titleColor=$CIGREEN 1> uBeTa NeTeHIOH
DSets(4).titleColor=$CIBROWN !
DSets.xHighVal=2.0
do i=1,4

DSets(i).title=Legends(i)
end do

retcode=GetAxisMultiDefaults(GamD,4,DSets, &

$ATX,$AFLINEAR,Axes (1)) ! Ocyp abciuce
Axes(1).title="Time t’
Axes(1).tickType=$TTINSIDE | 3aceyku H3HYTpH
Axes(1).gridStyle=$GSZERO ! Bes ceTku
hAxes(1).axisColor=$CIBLACK | Yepuas
Axes(1).axisPos=$APBOTTOM ! CHusy
Axes(1) .numDigits=2 ! OBa 3HaKa MOCJE TOYKH

retcode=GetAxisMultiDefaults(GamD,4,DSets, &

$ATY, $AFLINEAR,Axes(2)) ! Ocr opmHHAT
Axes(2).tickType=$TTINSIDE
Axes(2).title='Density gamma(t)’
Axes(2).gridStyle=$GSZERD
Axes(2).axisColor=$CIBLACK
Axes(2).axisPos=$APLEFT ! CneBa
Axes(2) .numDigits=2

retcode=PlotGraph(GamD,2,Axes,4)
retcode=PlotMultiData(GamD,Dens,4,DSets,Axes(1),Axes(2))
END SUBROUTINE

SUBROUTINE probabilities
INTERFACE
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subroutine qgam(lam,a,mu,jmax,q)
real lam,a,mu,q(0:jmax)
integer jmax

end subroutine ggam

subroutine pmgi(lam,b,jmax,q,p)
real lam,b,q(0:),p(0:)
integer jmax

end subroutine pmgil

END INTERFACE

RECORD /GraphSettings/ LGR

RECORD /DataSettings/ 1ldsets(4) ! 4 nabopa maHHHX

]
RECORD /AxisSettings/ 1laxes(2) ! 2 ocnm
REAL*4 probs(2,0:20,4) ! 4 Habopa mo 21 mape
CHARACTER#20 loglegs(4) ! llereHnH
INTEGER i,j,jmax,retcode
REAL a(4),mu(4),b(4),q(0:20),lam

RECORD /windowconfig/ wc

DATA a /0.5, 1.0, 1.5, 3.0/

DATA loglegs / 'a=0.5’,’a=1.0’,’a=1.5’,’a=3.0"/
lam=0.8; jmax=20

do i=1,4
mu(i)=a(i); b(i)=a(i)/mu(i)
call qgam (lam,a(i),mu(i),jmax,q)
call pmgi{lam,b(i),jmax,q,probs(2,:,1))
do j=0,jmax; probs(i,j,i)=j; end do
end do

if( .not. GetWindowConfig(wc) ) stop ’Window Not Open’

retcode=GetGraphDefaults ($GTXY,LGR)
LGR.setGraphMode = .FALSE.

LGR.x2=510; LGR.y2=380
LGR.graphBgColor=$CIBRIGHTWHITE
LGR.graphColor=$CIBLACK

LGR.titleColor=$CIBLUE

LGR.title=’Distribution of Demands in M/G/1 system’

retcode=GetMu1tiDataDefaults(LGR,21,probs,4,1dsets)
ldsets(1).lineType=$LTDOT
ldsets(2).1lineType=$LTSOLID
ldsets(3).lineType=$LTDASH
ldsets(4).lineType=$LTDASHDOT
ldsets.lineColor=$CIBLACK
ldsets.titleColor=$CIBLACK
ldsets.markerType=$MKNONE
do i=1,4
ldsets(i).title=loglegs(i)
end do
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retcode=GetAxisMultiDefaults(LGR,4,1ldsets,$ATX, &
$AFLINEAR,laxes(1))

laxes(1).title=’Number of demands’

laxes(1).tickType=$TTOUTSIDE

laxes(1).tickRatio=2 | B GonbWioM HHTEpBaJie NBA MAJNHX
laxes(1).increment=2 ! BonbllHe 3aCeYKH C waroM 2
laxes(1).gridStyle=$GSNONE ! Bes ceTku
laxes(1).numDigits=0 ! OuuppoBra 6e3 IpoGHHX PaspANOB

retcode=GetAxisMultiDefaults(LGR,4,1ldsets,$ATY, &
$AFLOG10,laxes(2))
laxes(2).title=’Probabilities’
laxes(2).tickType=$TTOUTSIDE
laxes(2).gridStyle=$GSNONE
laxes(2).axisColor=$CIBLACK
laxes(2).axisPos=$APLEFT

retcode=PlotGraph(LGR,2,laxes,4)
retcode=PlotMultiData(LGR,probs,4,ldsets, &
laxes(1),laxes(2))
end subroutine
END MODULE

subroutine ggam(lam,a,mu,jmax,q)
real lam ! WHTeHCHBHOCTE BXONAWlIETO IOTOKA
real a ! Mapamerp $OPMH raMMa-TUIOTHOCTH
real mu ! MacwTabuui nmapameTp
integer jmax ! Yucymo HeoOXOmMMHX ¢
real q(0:jmax) ! MaccuB g

real x,y
integer j
x=mu/(lam+mu); y=1.0-x
q(0)=x**a
do j=1,jmax
q(3)=q(G-1)*y*(a+j-1.0)/j

end do

end subroutine qgam

subroutine pmgi(lam,b, jmax,q,p)

real lam ! HHTeHCHBHOCTE BXOHAWETO IIOTOKA
real b ! CpenmHee BpeMa OOCHYy®HBAHHA
integer jmax ! Max HHOEKC

real q(0:)

real p(0:) ! CTauMoHapHHe BEPOATHOCTH

p(0)=1.0-lam*b
do j=1,jmax
s=p(j-1)-p(0)*q(j-1)
do i=1,j-1
s=s-p(1)*q(j-1)
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end do
p(j)=s/q(0)
end do
end subroutine pmgl

PROGRAM SGDemo
use DemSciGraph

call DemoStart()
END

10.10. OnplT npyuMeHEeHUd

Ha puc.10.1, 10.2 npuBenesns nocTpoenttie mo »Tofl uporpaMme rpaduxm.
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Puc. 10.1. noTHOCTH TAMMa-pacupeneseHus

B xone orsitanks nporpamMmsbi Os1T IPUOBPETEH BEChMA MOYUYUTEbHBI! ONBIT:
1. Cpena SciGraph, B KOTOpoil MOXKHO MPOCMOTpeTh TpadpuKy, IpaKTUIECKN He
HMeeT TOJE3HBIX MHCTPYMEHTOB. PemaktupoBaTh U MacmitabupoBarh rpadukut B Heit
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HAKET HAVUHOH I'PAGHKH

1eTb35, 3allOMUHATH TPag HKHM MOKHO TOILKO B BECbMa pacToYHTeIbHOM gopMaTe . bmp,
ClUpaBOYHAA CHCTEMA He COJePKNT HUKAKHX CBelleHuit o npozpasmmuposenuu B SciGraph.

2. I'papuku Xopouro cMOTPATCA HA 3KpaHe, HO IpH HONBLITKE pacledaTKH Ha
4yepHo-6es1oM npuHTepe nosiyuaercs ” Yepuslit kBagpatr”
rpacduKa 3a7aH TEMHOCHHHUI, a OCH, 3acedku, oundpoBKa ¥ JHHHA neppolt Kpupoit —
Heeivu. KoppekTupoBka ymosdanult u tem 6osiee BO3MOKHOCTDL PaBoThl ¢ JBYMS KOM-
IL1eKTaMH yCTaHOBOK (/51 3KpaHa M NpHHTEpa) oTcyTcTByloT. [losToMy npuxomurcs
rpadudeckux $pparMeHToB nporpaMm. B HacTHOCTH,

JesaTh KycTapHBbIe

”» »
3arorToBKHN

ot somKen HasHavyaThCA APKO-HebInM!

3. Kupu/imndeckne HaIIuCH Ha rpadUKax HE TPOXOHSMT.

4. Ilpu monerTKe cMmelneHns rpacuka GakTHIECKH TPOUCXOIUT cMelleHHe BoHa.
5. lIpeta munuit, Mapkepos u

Mausiesnua. [To ymoiwanuio gpoun

7 neresa” MOTYT 3aJaBaThcd HE3ABUCHMO.

6. BosMoxkHOCTH ynpasieHus (GopMaToM onugpoBKY ABHO HegocTaTodnbl. OTcyT-
CTBYeT ABHO HeobXomuMmslil 115 JorapudMUUecKiX oceil sKCloHeHnnaabHbil popMar, B
onngpOBKe ¢ NEJBIMH apryMeHTaMHi HEeBO3MOKHO N30aBHTLCH OT TOUKH (C\1 puc. 10.2).
Admuna 3acedek He peryampyeTcs, ol poBKa HaMepTBO NpuBd3aHa K ~6oJsWuM’ 3a-

CCYKaM.
i Distribution of Demands in M/G/1 svysten
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Puc. 10.2. Pacupenenenue

ymcsia 3aABOK B cucreMe M/G/1
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B obuwem, B.KsTacce cucmem npoepammuposanus SciGraph BBHIVISALNT BEChMa CO-
muano. OnHako ¢ rpaduyeckuMy pasfeslaMn MaTeMaTHYecKnX nakeTos kaacca Maple,
Mathematica, Scientific WorkPlace nnn npumblkaonmeil BIRX'y cucremoit Gnuplot on
HHU 110 BO3MOXKHOCTAM, HH O yI06cTBY paboThl CpaBHeHNA He BBLISPIKNBAET.



I'maBa 11.

Oprauuzanusa pa3paboTKu
IIporpaMm

11.1. CoctaB ¥ ocHOBHbIe KoMaHIbl MDS

PaGora ma FPS4 mpomexommt B " MacTepcKolf paspaborumka’ —— Microsoft
Developer Studio, nanee coxpawenno umetnyemoit MDS u npumensiemoif Takue B 1py rHX
npoaykTax ¢pupmMbl Microsoft, paborajomux 1ol yupapIeHHeM Windows 95w Windows
NT. MDS BrmodaeT B cebs TeKCTORBIH pelakTop, CpeICTBa CO3IaHNA NPOEKTOB, ONTH-
MUSHPYIOWHIH KOMINIATOP, CPEeJCTBA MPOCMOTPa W CBA3BIBANEA [MPOIPaMM, OT/IalL-
4K, TpoHANPOBIMK W HHCTPYMEHTbI pa3spaboTkn unTepdeiica npuIoKeHui. B xa-
AJIOM I3 [ICPEUHCICHHBIX CPEACTB HMEIOTCA CHelaau3HPOBAHHbIC TAHEedN UHCTpyMel-
TOB, KOTOPbIC MOMKHO aJallTHPOBATL K NOTPEOHOCTAM I[0/1b30BATesd, & TAKKE KOH-
TEKCTIO OpHMeHTHpOBaHILIc Help 1 CIPaBKH O HEOOXOAMMBIX KOMAaiax (BBLAAIOTCA IO
nazarmio [RM] npn ykasatese Mbiull, 3adHKCHPOBAHIOM Ha BbI/EIEHHOM obbexTe).
Uepes Menio View/Toolbars MOKHO BBIBECTH Ha »Kpall HECKOJBKO NaHemlei. Menio
Tools/Customize/Toolbars tab mosBo/deT JoDABIATDH K IIAHEJAM IOIMNOJHHTEIbLHBIE
kuonkM. Komanma View/Full Screen pacnaxupaeT pabodee OKHO Ha Becb KpaH, Ha-
satne [Bsc] Bosspaugaer K Hexozuoit crpykrype okom. ITo [Alt+2] seicseduBaercs co-
JEpEUMOe OKHA Pe3yJIbTaTOB CHeTa.

Hocaennme oTKpblBaBiuecs daiiibl MOKHO CMOTpeTh BHm3y Memio File. Pabo-
ta B MDS CyIECTBEHHO yCKOPAeTCs TP UCHOB30BAHHH ” POPAYNX KIABHUI , CBOIHYIO
TabANILy Ha3HAUYCHHS KOTOPbIX MOKHO HNPOCMOTPETH epes Help/Keyboards. Haxarne
[Ctrl+Break] npepeiBaer Texyiuuii npouecc.

11.2. OnpeneJsienue IUpeKTOpU

Hpu uncrannanun MDS asroMaTuvecky onpenesAoTea JUPEKTOPUR 114 ¢aiisios
pPa3JIMYHOIO HasHAYEHN:

e poimonHAeMbix (£132, link),
e BKJIIOYAEMBIX B TEKCT NIPOTPAMMBI 10 oneparopy include,

e BubMOoTeYHBIX {COMEPKALINK HabOPBL YaCTO UCNOAB3YEMBIX CTAHAAPTHBIX IPOLE-
HOyP, BLI3LIBAEMBIX 11O CCBLIKE),
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® HCXOMHBLIX (/1A BO3MOXKHOCTH OTVIANKH AHHAMIUECKH JIHHKYeMbIX Oubmorex c
OPHBA3KOW AHarHOCTHEHN K POPTPAHOBCKUM TEKCTaM).

JobapadaTh K 3THM JUPEKTOPHIM HOBble MOXKHO 4epes Tools/Options/Directories,
rabHpas HX UMEHA B KOHIE CIHCKAa COOTBeTcTByMWoIelt Kareropun. [lopsiok npocmo-
Tpa KaxJoro CHHCKa fABIAeTCH CYLeCTBeHHBIM, IIOCKOJLKY IOHCK NpeKpalaercd 1pu
HAXOKJEHITH 1€PBOr0 OOBEKTA C 33JAHHBIM HMEHEM; OUePEIHOCTh NMPOCMOTPA AHPEKTO-
PHIl MOAKHO MEHATH NMEPETACKMBAHHEM 3JTEMEHTA CIHCKA. BhlfeieHHbIH 31eMeHT CINCKa
MOKHO YAAJHUTh.

11.3. KomaHOoHasi KOHCOJIb

Pabora B MDS ynobua, HO BBIHYXIEHHO OPHEHTHPOBAHA HAa HeKOTOpHI nabop
CTagIapTHBIX peKHMOB. [lomHbI CIIEK TP BOSMOKHOCTEH IPEIOCTABIAET KOMARIHAA KON~
coav. Jna paboTel ¢ KoMaHAHON KOHCOIBIO B cTapToBOM MeHio Windows 95 wanaexnt
seibpars “Ceanc MS DOS”. B »rom pexume ocTaiOTCH JOCTYMHLIMI MHOTHE KOMaH /bl
Windows 1 MOXHO BBINOJHATL KoManabl DOS mpu sammmennoM (pacumpennoM) pe-
AKHME HCIOJb30BAHMA OHEDATHBHON HAMATH, JErKO IEPEKTAI0MATBCH MEKIY KOHCOIbIO
n apyruMun Windows-npitnoxeunsaMu. BrIXxog 13 KOHCOJIBHOTO pexuMa obeclieunpaeTcs
nabopom exit. llMeeTcst BOZMOMKHOCTH HACTPOUTH JHAJIOTOBOE OKHO MO/ HHIHBHIY A Ib-
Hble moTpeDHOCTH 4epes MeHio Ilyck/Ycranosku/lanens samay. B wacTHOCTH, MOKHO
H3MEHUTh pPasMepbl M IOJOXKEHHE OKHA, [BETOBYIO HaJHTDY, BHJ H pa3Mep mpu(bTa
eMKoCTb Dydepa KOMaHA M T.I1.

IIpu Havasie KOHCONTBHOTO CeaHca MyTH MOUCKa OHBIHOTER, MOAY IbHBIX (DallIoB I
I.II. COOTBETCTBYIOT YCTAHOBJIEHHBIM B autoexec.bat. J1d X U3MeneHHA Ha TCKyuU Ui
ceaHC MOKHO BOCITOJIBL30BATLCA KOMaH ol set. Eciin Hyxiibt H3MeHeHnd ~ MHOrOpasoBo-
ro” xapakTtepa, OHH MOTYT ObIThL CBEJICHB B nakeTHbI haiin, BbIIOIHAEMBIT B Havame
KazxJI0To ceaHca. B wacTHOCTH, HX MO HO 106aBiTh K cuctemuomy dalisry fpsvars. bat
BHIIA

Qecho off

set PATH=D:\MSDEV\BIN;Y,PATHY

set INCLUDE=D:\MSDEV\INCLUDE;%INCLUDEY,
set LIB=D:\MSDEVALIB;%LIBY

Makerusiil daiin BeTaBAAeT AUpeKTOPUH, Hcmnoabsyemsle FPS, B nadano cymecrsyro-
X CIHCKOB IyTei; T03ToMy OHH GyAyT iIpocMaTpHUBaThed panee nyreil Windows, €ro
obecmeunt Hoiee GEICTPLIT NOUCK M NPABHJLHOE paspenienne Kos3nil obosHatennit.

Jliobag dacTh KOMaHOHOH CTPOKH MOKeT ObITh HOMelleHa B koMandnoii daiia,
4TO CHHMAaeT OIDaHHYeHre Ha AJIIHY KOoMaHiHO# crpoku (He Gosee 255 cnmsosios). B
3TOM CJydae KOMIUJIATOP HJIH JINHKED BBI3BIBAIOTCA KOMaHIaMu BHIA

132 Q<uMa_KOoMaHmHoTo_bdaiima>

Mewxay umeneM daiina n ”cobakoii” @ He goJxkHO 66ITH Hpobesos! B uma daitna Moxer
BKJTI09aThCA aOCOJIOTHBI MJIM OTHOCUTENbHBIE MyTh, YKA3bIBATh pacllNpeHHe HMeHH
obasaTenbno. [lepen kaxpolt onmmell cTaBurca nmpobedi, a 3a HUM 3HAK ~MHHyC HJIH
carzur. [locne TOYKM € 3amAToll 10 KOHIA CTPOKH MOYKHO 3aMUCHIBATH KOMMEHTADHH.
HekoTopnie onuuy TpebyoT apryMeHTa, KOTOPLI# YKa3blBaeTcs nocjle jgBoetounsd. [Ipo-
Oesisl pu 3aaHUK ONIMHU He JomycKaloTca. Umena onuil v gpali;ios HedyBCTBUTE I bHBI
K peI‘I/ICpr, HO I/I,H,eHTI’I(i')I/IKEl.TOpr7 HUCHOJIb3YEeMbBIC KaK apryMeHnThl — YYBCTBUTECIILHBIL.

%
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Onunu 1 onepasabl KOMIHAATOPA JOMA Rl IIPEAILeCTBOBATL OTHOCAIIEMES K JIMHKEPY.
[epen mOCTEIHAME JOJIKHO CTOATH /1ink.

B oiHOH KOMAaHIe MOXKHO 3a30aTh HECKOJbKO KOMaHNHBIX (daili10B, HO BJIOKEHHE
ux He JonycKaercd.

Mepecedenne 3afad, pellaeMbIX B KOHCOJIBHOM PeXHME U B MDS, ompenensaer
[1e1eCo0BPa3HOCTD AasIbHellIero H3/I0K€EHAs MaTepuaia no 3ada4ai. IIpuHa1JIeXKHOCTh
OTHCHIBAEMBIX CPEACTB UX PEllleHHdA K TOMY WM HHOMY PeKHUMY JIETKO YCTaHAB/IMBASTCH
I3 KOHTeKCTa U HUZKe CIENHaTbHO He OrOBapuBaeTCH.

11.4. Opranusauuga NpoeKTOB

MDS opranmsyeT paspaboTky B dbopme npoexmos. lIpoekT 3asaercs HEODXOMHMBbI-
ML HexoqHbIMK dafiamy i cnenuduKamnaMi Ha 1poekT. CnenupuKalin onpee1aior
leslb MpoeKTa (KX MOXKeT GBITh HECKOJIBKO), CPEy Peasusaluun (MPakTHYeCKH — TOMb-
ko Windows 99) n MHCTpYyMeHTaJbHBIE yCTAaHOBKH. BHyTpu TpoeKTa CO3Aai0TCsl Mallky,
obbeqMHsIoNIe POACTBeHHble haliiisl. YCTAHOBKE MOXKHO 33/aBaTh KakK A/ IpOeKTa B
[LeJIOM, TaK M JUIA ero OTHE/BbHBIX dacTell (Mo wenaaMm H daliiam — HalpuMep, clent-
ATBEBI peKUM KOMMUIAIEN). 1IPOEKT MOKET COREpXKATh Ji0b0e YHCIIO TOMIPOCKTOB.
B npouecce NOCTPOEHNSA IPOEKTA BBHINOMHAIOTCHA KOMITHIIALMA 1 CBASBIBAHUE (uHKOBA-
Hue).

11.4.1. Iless npoekTa

[lon yeadlo MpoeKTa MOHUMAETCA CO3JlaHMe OTMAJOYHON I paboueit Bepcuu
ero. B mepsoM cayuae GopMHpYeTCA IMPOEKT ¢ BO3MOMNKHOCTAMU MOYMEHHA OTAAaN0M-
Ho#t MHGOPMAINM, MMEIoUMi COOTBETCTBEHHO OOMbILIni ob’beM U MeHbliee OBICTPO-
neiicreue. 1o ymosuanuio reHepupylorcd oba papuanta. llesnb samaercs B AHasoro-
BHIX GoKkcax New Project usn Insert Project, a HHCTpYMEHTA/bHBIE YCTAHOBKH — B
Project Settings. CoBOKyNHOCTH 3aJaHHBIX neselt n peasusyolnx Hx ¢aifros Ha-
spiBaeTcA wondueypayuedt npoexma. IlpuBenemM HanHBIE IO 06beMy KOMIIOHEHT OIHO-
ro m3 mpocreftiux mpoexTos: proci.f90 — 350 Gaittos, procl.mak — 4697 baitTos,
proci.mdp — 34304 GaiiTos, proci.exe — 180224 Gaitros, procl.ilk — 184380 baii-
toB, procl.pdb — 222208 GaiiTos. Orciona ciegyer O4YeBHIHBII NpaKTHYECKHUI BBIBOL!
13 3aBEPUIEHHBIX POEKTOB COXPAHATH TOTbKO HCXOJIHDIE daitie.

HasnadcHlie KOMIOHEHT OyIeT HOACHATLCA 110 Mepe 0DCYKACHU S 5 TAIIOB PA3BUTH I
TIpoeKTa.

11.4.2. Paboyee moJie

Pabouee nosie npoekrta (Project WorkSpace) cOCTONT U3 KOPHEBOU JUPEKTOPUN
€ro # pasanuHbiX $ailyIoB, ONHMCHIBAIOIHMX KOMIOHEHTHI MPOEKTA, & TAaKKE Koudurypa-
MO TpOeKTa B IesioM. VIMeHa MCXOMHBIX, OOBEK THBIX U 6ubAnoTEeYHbIX (aiisIoB, ONINH
KOMIIMIAINYA 1 CBA3bIBAHUA cojepxarcd B daitye .mak, KOTOpBIH MOXeET OBITH HUCIIOJ1b-
30BaH ytuauTolt NMAKE mua cospaHu#A DOS-npusioxernii. Tekylee cOCTOAHHUE CPEIb
(pasMepsl U PacloJIOKEHNE OKOH, BBIOOD LIpHGTOB H IBETOB, PACCTAHOBKA OTJIAOHBIX
Touek W T.aI.) xpanarca B dailie .mdp. B pabouem nose comepxarcs TaKKe daliast,
opMHpyeMbie TIpH HPOCMOTpe i obecneunBaloilie TPACCUPOBKY HMEH BHYTDH rpouesyp
(.sbxr). Ilpu dbopmupopanun paboyeil BepcuU MPOEKTa STOT STAIl MOKET OBITH HCKJIIO-
yen. WMera Bcex cilyxebHBIX dailIoB NO YMOJIMAHMIO COBIIAJAIOT C MMEHEM IPOCKTA.
MHOrOMeseBbIC IPOEKTH HMEIOT HECKOJIbKO KOHMUIYpaLmii.
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11.4.3. CTpykTypa npoexkTa
I’IMBIOTCH TPH OCHOBHBIX BapuaHTa CTPYKTYDHBI IIpOCKTAa.
® MPOEKT BEPXHEro yPOBHH,
® [IPOEKT BEPXHEroO YPOBHA ¢ OOHHM MOANIPpOEKTOM,

¢ MHOXKECTBO NOIIPOEKTOB (6e3 BePXHET0 YPOBHA), BOZMOKHO, HMEMIIKX CBOM HOJ-
[POEKTHI.

11.4.4. Tunb! npoekToB
ITo muny npoekTH KiaaccHUINPYIOTCA CASAYIONINM 00pa30oM:
® KOHCOJIBLHBIN (.exe) — ONHOOKOHHBIM raBHBIN npoekT 6e3 rpaduxy,

e cTaTHYecKH MMHKYeMas bubnnorexa (LIB) — 6ubnunorexa noanporpaMm B o6beKT-
HOll popMe, CBA3BIBAEMBIX B . €Xe — MOJYJib BMECTE C BbI3BIBalolIel nporpaMMoii,

e nuHaMmHdYecKu auHKYyemas 6ubauoreka (DLL), aseMeHTH KOTOpOll NOAKTIOYAIOTCS
B IIpoliecce BBIIOJHEHHs BhI3bIBaloUlelf MporpaMMbl Mo HEOOXOAUMOCTH.

[TpoexTbl OBYX MOCJAEOHUX THIIOB CO3a10TCs 6e3 roJIoBHON nporpammsbl. IIpu cozganmn
”pacdeTHOro” MPOEKTa ¢ HCHOJb30BaHHeM GUO/INOTEK Noc/enHue JobapisioTcd K Heit
B mpolecce uuanora Edit Project. Ilpm sTom BBOmATCA HyTh UM UMsA OUDAMOTEKH C
COOTBETCTBYIOIMM pacuimperueM (.1ib, .dl11).

MMeroTcs elne TpH THOA TPOEKTOB € TpadpUIECKNMH CPEACTBaMH, B 0OCYKICHNAE
KOTOPBIX MBI IIOKa BXOJINTH He OyzeM. Buibop Tuna mnpoexTta omnpenesseT Habop BXOM-
HBIX yCTAHOBOK (Hampumep, myTelf gocTyna kK GubsiMoTeKaM), 3alaBacMbiX B Ipolecce
JaJora.

11.4.5. 3apaHue meJeBbIX OIMIUHA

[Tocsie onmpenesenna Tuna mpoexra KoMaHZaMmu Settings B Menio Build 3ana-
I0TCA ero ONIMU: JUPEeKTOPHH BBIXOAHBIX Gall/ioB, ONUMY KOMIUIANAN ¥ CBASBIBAHUA,
PEXWMBI ONTHMHU3ALUKA U IpocMoTpa. X HepapxusA COOTBETCTBYET HEpapXHM NPOEKTa
(OIIMKM MOTYT NepeonpeNeNAThCA Ha HIKHIX yPOBHAX NPUMEHNTEIBHO K 9aCTHBIM 101~
IpOEKTaM i OTHeJbHBIM (aiinam). [Ipu ncnonssosanmm 6nbgorek yKasblBAOTCA UMEHA
6ubROTEK B EJIOM, HO He WX YJICHOB.

B nyskre Set Default Configuration MOXKHO M3MEHMTH CTAHAAPTHBLIE ONIMM
cbopMupOBaHAA IPOEKTOB.

11.5. IIpoekTsl U mMomyJiu

Ecnn nekoropble ucxogusie (haltyibl HCIOJAB3YIOTCHA BO MHOTHX NPOEKTaX, yO0BHO
OpraHu30BaTh MPOUEAYPHl B Moaysn. K 3Toil opraHu3anun BO3MOKHEI IBa [I0AXO0Ha.

BuyrpeHnnsasa HHKanchmImﬂ. Onna cJIOXKHAA IPOrPAMMa MOXKET COCTOSITh U3
MHOTUX Moayaelt. Kaxapilt Mogysnb ABAfeTCA CaMOLOCTATOYHON elUHMIEH, BKIIOUYA0O-
uielt Bce HeoOXOIMMBIE MIPOIEAYPHl U JaHHBIE HEKOTOPOH COBOKYNHOCTH 3agad. Bce mMo-
JAYJIH BKJIIOYAIOTCA B IVIABHYIO JUPEKTOPHIO NpPoeKTa. ECJIM MHOTO IPOEKTOB COBMECTHO
HUCIOJNbL3YIOT OOMH M TOT XK€ MOAYJib, MOLYJIb JOCTATOYHO MMETH TOJILKO B OOHOH OM-
pextopunu. Bce MPOEKTHI, €ro MCHO/b3YIolMe, JOJIKHL MMETh Onuuio KoMmnuiasaropa /I,
YKa3bIBaomy o MeCTO MOIYJIA.
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Buemmnue monyau. Ecan ucnonssyorcs MOLYJIH U3 BHEWHEro HCTOYHUKA, He-
0B6X0AHMBI TOJbKO .mod—dailn Ha »Tale KOMIWIALNH 0 .obj—dailyl npu CBA3LIBAHUH.
At ykasaHHA MecToHAXOXKJIeHHs 5TuX dafi/IoB, ecJIn OHO He coBNafaeT ¢ AupeKkTopureit
MpOoeKTa, HYy:KHO NpHMeHuTh omupio /1 min repeMennyio okpy#xenna INCLUDE.

[IpenpapnTe b0 OTKOMAN/UIPOBaHble MOLyJIH (dhafiabl ¢ pacuipennemM .mod)
HY/KHO XPaHHTb B AHPEKTOPHY, BKJIOMEHHOR B IlepeMeliHyio okpyxenis PATH. Komnun-
JATOP, BCTPETHB NpeJ/oKeline use, HaXOAHT 9TOT MOJIYJ/Ib [0 €T'0 MMEHH N KOMIIHINPYET
BMeCTE ¢ BBI3bIBaIONICH nporpammoit. Eciin npoekT ucnosibsyeT Moay i, dpusudeckn jo-
GaBJATh HX K IPOEKTy He HyxHOo. Bce nobapigemble, BhI3bIBAEMbIE M HCIOJb3YyeMble
daias 6yAyT esmostamuieck BbIABJICHBI KaK BXOOAIIWE B NPOEKT H 3aHECEHb! B IIall-
Ky Dependencies. MDS, npocmarpuBas nporpammy, hbOpMHEPYET CHUCOK BbI3bIBAEMBIX
MOy el § KOMIHJIHPYET HX PaHbIle BLI3BIBAIOLIMX IPOrPaMMHBIX eIHHAT,. AHATOTHIHO
pasbicKuBaloTcs dhalliibl, BCTaB/iseMble TOCPEICTBOM onepaTopa include.

11.6. Cosnanue, pa3sBUTHE U ylaJjieHHe IIPOEKTOB

MoHoauTHBIE IPOEK THI BEPXHEro YPOBHA CO3JAI0TCH JJId HEBABHCUMOIO OT APYTUX
MPHJIOKEHHA (pasoBoe KOHCOJbHOe, ctarndeckas Oubmanorexa). s cospanus Takoro
IPOEKTA HYKHO

1) Uz menio File puidpath New.
2) W3 cnucka Beibpars New Project Workspace.
3) BuibpaTh THI IpoeKTa.

) B Gokce Name 3azaTh MMA HPOEKTa.

5) B Gokc Location BBeCTH MMsl HMPEKTOPHE UIIH BOCHOJML30BATLCS Ha3HaYaeMoll 110
yMoaganuo. B 1lepBoMm ciIydae aBTOMATHUYECKH NPOU30#aeT cMeHa yMOTIanud M
NJ1A TIOCAEAYIOULHX IPOEKTOB.

6) Haxarn {Create].

Barem NpK HEOOXOAHMOCTH MOKHO J100aBAATS (Daltbl, MO UIMPOBATH HCXOIHBIEC TEK-
CTBI, U3MEHATh ycTauoBku. Kondurypaund 1npuioKeHnda 3agaeTcd Ioc]e BXOAA B MEHIO
Build seIGopoM M3 Hucnajgaioniero cnucka Default Configuration.

Il co3naHusA HpOeKTa C MOAIPOEKTOM (HAalpuMep, KOHCOJbHOrO IPHJIOKEHH: ¢
HCITOJ1b30BAHAEM CTATHYeCKOl 6UBIHOTEKH) HYKHO

1} OnmcaHHBIM BBIIE CIIOCODOM CO3IATh POEKT BEPXHErO ypPOBHA.
2) B menio Build Boibparh Subprojects/New.

3) B nmasioroBom 6Gokce Insert Project moaTeBepJuTh ommmio Subproject u cyile-
CTBYIOLIM IPOEKT BEPXHEro ypOBHI.

4) B 6okce Name BBeCTH HMA NOANPOEKTA.
5) U3 concka Type BuIOpaTh TUI HOOIPOEKTA.

6) Haxats [Create].
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Jns cosnaHus TOMBLKO IMOANPOeKTa CaelyeT BEIOPATh ¢ IIOMOIUBIO HUCHAAAIOLIMX
CIHUCKOB MaHeaHl MHCTPYMeNnToB Project sapuaHT Subproject u ero Koudurypamnio n
BBITOTHUTBL KoMaHAy Build us memnio Build.

Ecau noanpoexkTonM co3fgaeTcs MTHHAMHYIECKH JHHKYeMad OUbAMOTeKa, HYKHO J0-
HapuTh ee K cnucky DLL, HCIOAB3YEMBIX OT/IATYHKOM.

" JleteATpadu30BaHHaA  apPXHTEKTYPA HCTIOJb3YETC NPH pa3paboTke cBA3aHHBIX
NpHJIOKEHUH — HANMpHMep, AJId IBYX KOHCOJILHBIX HPHJIOKEHHH, OJJHO U3 KOTOPBIX HC-
HoJIB3YeT cTaTndeckyto bubanorexy. HocnenoparelbHOCEL pa3spaboTKU ¢ RYCMvLAL TIPO-
CKTOM BEPXHEro YPOBHSL:

1) Coszaath npoexT BepxHero yposis. B sroam ciyuae npu sribope tuna Application
Takoll MpoeKT He ByneTr comepKaTh HCXOAHBIX (ailiios.

2) W3 smento Build Buibpars Subprojects.

3) Buibpars New. B nogsubiieMcst auasoropoM 0oKce MOATBEPJUTH NpeIJIaracMble
YCTAHOBKH.

B Ooxce Name BBeCTH HMs OPOEKTA.

Beibparh Tumn mpoekTa Console Application.

HosropuTh maru 3 — 6 474 BTOPOI'O HOAIPOEKTA.

6) Hamare [Create]. OTBeTHTH HA BONPOCH AHANOIOBOrO HOKCA.
) Bribpath 1poekT BepxHero yposus w3 cinucka 6oxca Insert Project.

[TopropuTh warn 3 — § 414 NOXUPOEKTa, COACPAKAILEIOCA B IEPBOM BLITTOTHACMOM
npoexte. B gmanorosom 6okce Insert Project peibpars Dynamic-Link Library.

10) Haxars [Close].

[Tocae »Toro MOKHO IpH HeoOXOAUMOCTH A00aB/IATh HCXOAHBIE (Gallybl 1 MeHaTh ycTa-
HOBKH.

Jng cospannsa ToJabKO HmomupoexTa DLL Hy:XKHO BeIGpaTh noanpoekT DLL n Kou-
dgurypaunio ero nocrpoerns us cnucka Default Configuration 8 MeHIO HHCTPYMEHTOB
Project M BHIIOJHWTH KOoMaHay Build u3 menwoo Build. s cozganud uesoli cepun
npnsIoKeHuil Beibupaercd Konguryparisa ¢ IycThIM TPOEKTOM BePXHEr0 YPOBHI.

IlocTpoenne HepapxMIecKoro NpoeKTa HauMHAETCA ¢ MOANpoeKToB. JdobapnaeMble
1O3Ke TIPOEKThl 00pa3yoT AOIOJHNTETbHbIE NONAUPEKTOPHE. BeTaBka noanpoeKToB B
1oJie IPOEK Ta OCYHECTBJAeTCA Uepes MeHIo Insert/Project u nocnenymoumuit crangapt-
HBII aunaJsor.

ViaauTh NpoekT MOXHO 4yepes MeHio Build/Configurations. Byner BricBedeno
JlepeBo KoHdurypanuni, B KOTOPOM HYKHO BbLICJHTH YAaJ51€MY10 H BbIIIOJIHUTH KOMAHILY
Remove. Yiaanenue noc/jciaHeil KoHGUrypauuy IpUBOAUT K yIOaJICHHUIO NPOEKTa B UEJIOM
(B 4aCTHOCTH, B3 BCEX [PYTUX MPOEKTOB, NOJIPOEKTOM KOTOPBIX OH ABJIAJICA).

Hcxonunle daitasl MoxKHO 106aBAATh K NPOEKTY M3 JI0OOH DUpexTopun fes ur
PusuLecK020 KONUPOSAHUA UAU NEPeMeULLHUA.

HMeeTcst BO3MOXKHOCTbL YKa3blBaTh OUPEKTOPHH A7 (HOPMHUPYEMBIX IPOEKTOM
ailsIoB. DTO MO3BOJIAET, HANIPUMED, JEPKATh OTAE/NBHO OIVIAJOYHYIO B pabouyio BEpCHI
IPOEKTa.

HauajbHBle CBeOEeHNA O CO3TAHUU IpocTelliero npoexrta coobmanuch B riase 1.
B Goutee ofiiem ciyuae nHeobxommmo:
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1) U3 menio File Buibpath New. OTxpoerca 6okc nuasora.

2) Bribpath u3 crnucka Project Workspace. IlogButcs HoBbL GOKC.
3) Bazath um#a mpoexTa.

4) IIs uncmajgalolltero MeHIO BLIGPATh THI MPUJIOKCHHA.

5) Hpu neobxomumMocT yKa3aTh AUCK M THPEK TOPHIO, B KOTOPOM HOMKHA CO3ABATHCH
nogaupekTopuda. bokc Platform urHopmpoBaTh.

6) Bribpars Create.

Hasee x npoexTy BhiGopoM MeHio Insert/Source Files 06aBIAIOTCA yiKe CYIUECTBY-
jonye Qailas ¢ pacumpenuamy .for mam .£90. Haa nobasmneuns 6osiee 4eM OmHOTO
daita npu BeGope MMen i3 cuMcka HyxkHO yaepxusats [Ctrl].

[poexT, cocroaumii n3 oaHOro HCXoLHOro daitia, MOKET 6BITh CO3AAN UM OTKPBIT
HENOCPEeNCTBEHHO B OKHE TEKCTOBOro pepakTopa. Hanbrelturne meitctBua peanusyiorcs
B IIpollecce JuaJjiora 4Yepes MeHio Build.

OrkpniTae paboduero MPOCTPAHCTBA CYECTBYIOIETO MPOEKTA BBIIOTHACTCS uepes
OYHKT File IVIaBHOTO MEHIO BHIGOPOM COOTBETCTBYIOWIErO aJieMeHTa crucka (dailn c
pacuupenveM .mdp) ¢ mocaenyromum HaxatneM [OK]. Iid ero sakpultug B TOM XKe
MeHIo BhibupaeTcs xoMania Close Workspace.

Cozzanie HOBOTO MOANPOEKTa M I0GABJIECHNE B 3TOM KavecTBe panee co3anHo-
L0 TpOEKTa BHIMOMHAETCHA 4epe3 MeHlo Build/Subprojects/Select Project/Modify.
BareMm BBIGHPAIOTCH COOTBeTCTBeHHO New nin Include. Hambueitume geftcTua nomcka-
3bIBAIOTCA NMAJOTOBLIMH OKHaMmu. Tak XKe nponsBOJHTCA yIaleHue ICANpPOeKTa.

Hpu nobasnenun K TpoekTy HekoToporo daitna oH NoGaBIAETCA KO BCCM KOH-
churypaunaM sroro mpoekrta. Jro fesaeTcd uepes MeHIO Insert/Files into Project
(yKa3plBaloTCA JUPEKTOPUA M PACIIMPEHMe, A 3aTeM NPOHM3BOINTCH BBIOOD M3 CIIHC-
ka). Bcam mpn H3MeHeHmN BXOAAWWMX B NpoekT dailiaos ObliyM Mo6aBIEHHl HOBBIE
omeparoprl include unM use, B MeH0 Build no/nKHa OBITH BBITIOJHEHA KOMAHIA
Update All Dependencies.

Hora ynanenus dailiioB u3 npoekTa yepes FileView BbICBeIMBAETCH CIHCOK paii-
JIOB U BbIAeJIAeTCA XKesaeMblll. 3aTeM B MeHIo Edit Butbupaerca ¢ynxknua Delete wan
naxuMaerca [Del]. AnamorndnnivM 06pasoM MOKHO IEPEHOCHTD UJIH KonupoBaTh daillibl
13 onHoro npoexTa B Apyroit. IIpn Koppekuun mpoekTa BbIMOJHEHHe KOMAaHILI Build
BBI3bIBAET 00pabOoTKY 3aHOBO TOJIBKO TeX BKJIOUEHHBIX B HpPOeKT ¢hailjioB, KOTOphIE He
MEHSJTICh ¢ MOMEHTA BBIIOTHEHUS HPEAbIIYUIErO IOCTPOEHUA 3TOTO IpoekTa. [Ipu ne-
06X0AMMOCTH MOJIHOrO KOHTPOJ#A BuibupaeTcsa KoManga Rebuild A11l. Mudopmauus o
BBIABJICHHBIX OlNOKaX oTobpaxkaeTca B BBIXOZHOM OKHe.

11.7. Komnunsanusa, cBa3bIBaHHe, 3aIlyCK

Ilporon BRINONHAEMOrO NpoeKTa MOKET ObITh BLINOJHEH depes MeHo Build
/Execute Project. OT/iamounsiil BapHanT 3alyCcKaeTCA yepes Build/ Debug noc.te 3a-
JaHnd pexuma orankiu. MDS maer BosMOXHOCTH yKasaHuA onuuit KOMOmaATOpa ¥
JIMHKEDA B IMAJIOTOBEIX DGOKCaX, IZe TH OHLUHMK JIOTHYECKH CTPYIIHPOBAHBI U NMPOKOM-
MEHTHPOBAHBI.

Ynobuoe cpencrBo noGaBaeHHs 9aCTO UCHOb3yeMbIX onluil n ¢altioB k KoMaH-
AaM ynpaBJ/leHHs KOMOWIAHUER U CBA3BIBaHMEM -— IPMMEHEHUE NePEMEHHBIX OKpy¥Ke-
Husa. Hanpumep, komanna
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set £132=/G4

obecreunBaeT MOCTPOeHIe MALIMHHOI MPOrpaMMBL, ONTHMAIbHOM 1711 486-T0 nporeccopa
(65 — paia Pentium’a). YcTaHOBKH TIOA0BHOTO THIIA AeHCTBHTENBHBI TOJTBKO B TEK YIEM
ceanice pabotel ¢ FPS.

Xora MDS ofecnednBaeT olepalMOHHYIO Cpely PeNaKTHPOBaHHs, TOCTPOCHUA H
oTJaIKH NPOEKTOB, 3TOH paboTolt MOXKHO YHPaBAATH W H3 KOMAHIHOR CTPOKH:

e ¢ noMoublo KoMaHabl £132 KOMIINJIMPOBATH U CBA3BIBATH IPOrpaMMHBIS daftasl;
e mocpeACcTBOM link cBaA3BIBATH CYNIECTBYIOLHME obbexTHBIe daiinbl 1 HUGIHOTEKH;

e roMenlarh KoOMaH/JAbl KOMIORJIATOpa U JHHKEpa B (baﬁ.)’l 1 ¢ IIOMOUIBIO KOMAaHAbI
nmake CTPOHTDL CJIOKHBIE IIPOEKTHI.

Komnuastop FPS mpeobpasyer ucxomusle (oprpaHoBcKue (ailiibl B OMMH MM
HEeCKOJIBKO O6beKTHLIX (aitsioB, cojepxallX KBUBaJIEHTHBEIE MalllMHHBIE KOMAHIbI, H
cobiaer o HailaeHHLIX olinOKax. KoMnuiaaTop MOXKeT COCTABUTh CHHCOK BCEX MEPEMEH-
HBIX OPOTPaMMbl, CIIEMHANBHO 0T(OPMATUPOBAHHBIN JIMCTHHT HCXOTHOLO, O0O'bEKTHOI'O U
MAUIHAEHOr0 KOZOB. BeTpoenHble BO3MOKHOCTH IPOCMOTPa 0OeCHevnBaIOT HX CONOCTa-
siemie. O6bexThble Bailabl CBA3BIBAIOTCA (BMECTE ¢ YKA3AHHBIMI JIOTIOJIHHTEBHBIMI)
1 (pOPMEpPYIOT BBIMOJHAEMBIH (. exe) mporpamMMuslit daiisr.

Yipasaarh paboToll KOMITMIATOPA MOKHO 3ajlaHieM Onuuil B juasiore Settings,
a TaKKe U3 KOMAHIHOI CTPOKH KOHCOMH. AHAJIOPHYHO OBCTOMT JeJsIo NpU yIpaBJIeH!H
nuakepoM. Ha dase cBa3biBaHHA aBTOMATHYECKH OUPEC/IAOTCA BCTPOCHHbBIC oud.1HO-
TeKW LIara BBINOJHEHH.

Ot auHKepa i1 daltibl MOKHO HCIOAb30BATh A yKa3aHud JOHOJHUTENHHBIX
Gubamorex. Ecan B komanme yrasan daftn ¢ pacuipenuem .1ib, To f132 nepenaer ero
HM#A JHHKEPY Kak nMsi OHOJIMOTeKH.

Komnuasarop 132 mMoxer obpabarblBaTh HCXOAHbBIE, OOBEKTHBIE I oubamoTeYHbIE
paiiab, a TakxKe NX KOMOHHAILMI B 3aBUCHMOCTH OT MX PaCUIMpeHMi:

Pacumpenuve daitna | JdelicTBud KOMIMJIATOPA MJIA JTHHKEPA
.190 KoMImInpyeT UCX. TeKcT cBoboaH. dopmara
.for, .f KomnuaupyeT ucx. tekct dukcup. dpopmara
.obj . BeimosinsieTcs CBA3BIBAHUNE
.1ib HyxHble 41eHbl OMOIMOTEKH NEPEHOCATCA

B BBINOJIHAEMBIR dalt
.dll VeraHaBauBaeTCs IAHaAMUYeCcKasd CBA3b

CHMBOJIBE * 11 7 MOTYT GBITb MCHOJIB30OBAHBI /1A 3aIlUCH KOMAH[ IpyMoBoit o6paboTku
¢ ail/IoB B COOTBETCTBHY CO CTaHAAPTHON HoTanuel MS DOS. ®aiisbl, popMupyemMble IpH
KOMIMJIANMY ¥ CBASBIBAHUM, IOy Yal0T NMs IepBOro BHIOPAHHOrO MCXOMHOTO daiina.

11.7.1. MeTtakoMaHObl U ONIIAUA KOMIUJIATOPA

MeTaKoMaHaa — 3TO CIIeNuabHblil onepaTop yIpabJseHus TpaHCIAluedt. Tpanc-
ndanueil MOXHO yIPaBAATh TaK&Ke Yepes ONIUH KOMIMJIATODA, BpIGupaemble depes MDS
B MenIo Options/Project/Compiler usin sajaBaemMble B KOMaHIHO# cTpoKe.

MeTaxoMaHAbl MOTYT BKJIOYAThCA M BHIKIOYATbCHA M3 mporpaMmel. Oun neficTy-
10T, HaupHasl C MeCTa CBOEro MOABJCHUA B TeKCTe M JO KOHIa daltja, B TOM UuCJIe HA
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BKJIOYaeMble Mo include mononnutesnshbie daitasl. [locnenine MorytT HMeTh CBOU Me-
TAKOMAaHIbl, JeCTBEE KOTOPBIX OYAET PAcIpoCTpPaHATbCA U Ha BKJovatounii catta (uc-
KJo4asd MeTaKOMaHIbl, MeHsomue (HopMy 3alucy U IJHHY cCTpokn). MeTtakoMaHIbl B
IporpaMMHOIl efHHUIEe, UCTIOL3YIOIell MONyJb, He BIAUAIOT HAa KOMIWIALNIO MOOY.14.

MHorne MeTakOMaBIBL HMEIOT [IPOTHBONOJOKHBIE MM (HampuMmep, napsl $DEBUG u
$NODEBUG); npyrHe MOI'YT yeTaHaBIHBaTL napaMeTphl ($REAL, $INTEGER MeHAIOT 3aJaH-
HOE TI0 VMOTYaHHIO YHCJ0 DaliToB LIt NpeiAcTaBAeHUs BEUIECTBEHHBIX H LEIbIX “MHCEeT
COOTBETCTBEHHO). DTO MO3BOAET ONPENEAThH pa3sHble PEXKUMbBl TPAHCIAANNH JATdA OT-
JeabHBIX wacTelt nporpammbl. OMIHN KOMIMAATOPA 3a0al0TCA NpelBapHTebHO U AJIA
[POrpaMMBl B IIEJOM, HO B ¢JlydYae UX KOHMJIHKTA ¢ METAKOMAaHIaAMU ITOCJE/IHIE UMEIOT
[IPHOPHTET.

MeTakoMaHIb! AeJISITCS Ha CJIefyiole KaTeTOpHH:

e Obecrmednsaroliie CTporoe cJaeI0BaHue CTAHIAPTY A3bIKA M TEM CaMBIM — COBMe-
CTHMOCTD ¢ JAPYUHMH KomimmaaTopamu. Dt1o $STRICT, $NOFREEFORM u nM obpaTHbIe
$NOSTRICT, $FREEFORM, a tak:ke $FIXEDFORMLINESIZE.

o HcnonsayeMsie npi yesosHoll kommunsanun ($DEFINE, $UNDEFINE, $IF DEFINED,
$IF, $ELSE, $ELSEIF, $ENDIF).

e Ynpapadomue pexumoMm ornanku ($DEBUG, $NODEBUG, $DECLARE, $NODECLARE,
$LINE, $MESSAGE).

o H3Menstomine nNpHUHATHIC 1O yMOJTYAHHIO THNEL JaHHbX ($INTEGER, $REAL).

e Ympapnadmole paciedarkoit ncxogsoro koga ($LIST, $NOLIST, $LINESIZE, $PAGE,
$PAGESIZE, $TITLE, $SUBTITLE).

e Ynpasagiomas onrumusanuel ($0PTIMIZE).
s YkaspiBalowasg 6ubsaMoTexky A4 JuHKepa B 06beKTHOM Koie ($0BJCOMMENT).

[IpusrakaMu MeTaKOMAHBI ABIAIOTCA 3HAK HOJIJapa B nepsoil KOJOHKE NJIH KOM-
buHammga cuMBosoB ' MS$ ¢ npeminecTBylon npobesom. Bropoit BapuaHT ucnoassyerca
npu pabore ¢ pacmnperuamn Microsoft no orHowenuto k cranmapty ®90. On sacTaBiiAeT
ApyTrHe KOMITHISTOPbl BOCTIpMHMMAThL METAKOMAHIY Kak KOMMeHTapHii # Tem obJierya-
eT epeHoc lporpamMMbi B Apyrie cpeabl. [Ipu BritodenHoit $STRICT Bce MeTaKOMaHIbl
9TOr0O THIIa BOCIPUHAMAIOTCA KaK KOMMeHTapuu. MeTakoMaHIa U ee apryMeHTbt JOJIK-
HBI TOMelaThbesd B OfHOM (oThnenbHOil) cTpoke mcxomuoro Tekcra. OHA MOKeT MUMETh
KOMMeHTapuil, opopMaseMblil 1o OOBIYHBIM JiJ1d POPTPAHOBCKUX HPOTPAMM HPaBHJIaM.
Ha pasmeineine MeTakoMang HaK/IaIbIBAIOTCS eCTECTBEHHbIE OTPAHUYeHH: $0PTIMIZE,
$INTEGER, $REAL, $STRICT, $NOSTRICT MOryT NMoMeIaThCs TOJBKO B Havdale NPOrpaMMm-
Hoit erunnubt. IIpokomMenTupyem Hanbosee momesHple IPYIIbLI MeTaKOMaHI.

CpencrBa yCAOBHOU KOMITMIISIIMU. DTH CPEIACTBA TTO3BOJAIOT BCTABIATD HJIH
O6XOHUTH OTIAJOYHbIE (PPATMEHTHI, & TAKKE BBINOJHITH reHepalnio 0O'beKTHBIX KOJOB
JJIA pa3JInIHBIX yCJIOBHi mpumenenusi. CMBICT U CHHTAaKCHC (3a HCKJIOUYeHUeM obs3a-
TeNHHOTO 3HAKa A0Japa) METAKOMAH[ 3TOH IpyNnbl aHaJOTHMYHBl COOTBETCTBY IOUIMM
onepatopam $90. B ynpapJisiomnx yca10BHOM KOMIAAATNER BEIPaKeHUAX MOT'Y T HCIIOJIb-
30BaThCs TOJILKO IIeJIble epeMeHHble, 3ajilaBaeMble MeTaKOMaHIaMu BHIa $DEFINE J=6.
CoBnangeHne X UMEH C UCIIOJIL3YEMBIMH B IporpaMme pob/ieM He cosgaer.

Hekoropble MeTakoMaHIbl ¥ ONIMH KOMIHJSATOPA OKa3BIBAIOT OJUHAKOBOE BO3-
AeficTBHE Ha MPONEcC KOMIUJIAIN:
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MeTakoMaHma JKBHBAJIEHTHAA OIUHA
$DEBUG /4Yb
$NODEBUG /4Nb
$DECLARE /4Yd
$NODECLARE /4Nd
$DEFINE <cuMBONI> /D<cumBon>
$INTEGER : <omuusa> /4I<onuua>
$FIXEDFORMLINESIZE : <onuusa> /4L<omuua>
$FREEFORM /4YE
$NOFREEFORM /4Nt
$O0PTIMIZE: ‘ON: <omuua>’ /0<onuua>
$PACK : <omuusa> /Zp<onuus>
$REAL : <omuua> /4R<omuua>
$STRICT /4Ys
$NOSTRICT /4Ns

Jlioboe N3 uMeH MeTakoMaiy, Moxker nMeTh npedukc !'MS. Omuun £132 1m03B0JAOT Bbl-

6parth

e THII IIPHJIOKEHNA,

® YCTAHOBKH ONTHMH3aLMU,

e 11eJleBoil 11poueccop,

L] BbI6YIpaeMbIe MO YMOAYaHUIO THIBL JJaHHBIX,

e pexum obpaborkn omnbok.

e A3LIKOBDLIT cTanIapT,

® CcodepAKaHue i (i)O[)MaT JIHMCTHIIIA,

¢ JONOJIHHUTENbHbIE ITYTH MIOHCKa BKJIIOMAeMbIX (b'dﬁ.TIOB.

JaguM UX cOKpaulenHsiii 0b30p o rpynnaM.

/G3, /G4, /G5

/0b2
/0d
/0x

/0xp

/4{YIN}Db

/4{Y|N}d
/4L{72180}1132}
/%0

/WX

YipasieHue regepanmeit Koga
Kon ontuMusupyeTca nog mpomeccop 386, 486 u Pentium coor-
BETCTBEHHO C BO3MOXKHBIM CHUAKeHHeM 3¢} dEeKTHBHOCTH Ha MPO-
eccopax APYrux THIIOB
BxarouaeT pexHM OTKPHLITOH BCTABKM KODOTKUX MOAMPOrpaMM
BMECTO OEPATOPOB BHI30BA
OrxJiogaer onTUMA3aIHIo
OTKJII09aeT KOHTPOJIb apryMEHTOB U pPe3yJIbTaToB obpalleHusa K
BCTpOEHHBIM (bYHKIUAM, THATHOCTHKA MATEMATHIeCKHX OlNGOK
(ba3bl BHIOJIHEHNS OTKJIIOYEHA
To e, IMaTHOCTHKA MATEMATUKH BKJIOYEHA

YnpapaeHde OTAaIKON
BkJtiouaeT/oTKII09aeT PACLIMPEHHBI KOHTPOJIb omnboK dasbl
BHINIOJTHEHUs (nepenoJ/iHeHne IpH paboTe ¢ LEJbIMY, KOHTPOJDb
INANa30HOB HHACKCOB N TONCTPOK)
Bx.rouaeT/oTK/I04aeT KOHTPOL OObABICHNUA IlepeMEHHBIX
J/iuHa CTPOKHU I/l UCXOIHOTO Kofla B (bMKCHPOBAaHHOM dopmare
Ilonarnenue npesynpexaenuit
Unrepnperanus Tpeaynpexgernii kak ommbox
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/4{YIN}E
/4{YIN}s

/412
/4R8
/4fpsi

/FL<uusa-daftma>
/Fs<ums-daiima>

/Fd<uma-paitna>
/Fe<umsa-daitna>
/FR<umMa-daitra>
/I<nyTn>

/LD

/ML

/Mils
/V<cTpora>
/71

/Zs

CragnapT sa3blKa
Ceobousblit/dbukcuposannsiii hbopmar
Bxuitouaer/oTkmodaeT paciunpenus ¢pupmbt Microsoft
oTHOCUTENbHO cTanaapTa ®90
[lepeonpenendeT N/AKHY HEJBIX TepeMeHHBIX
[lepeonpenenser NJINHY BEelIECTBEHHBIX HEPEMEHHBIX
Hcnonbzobanne komnmiaTopa Fortran PowerStation 1.0

YupasisieHHe JTMCTHHIOM
PopMHpYyeT JUCTHHT UCXORHOTO (aiina
I'oTOBUT MHCTHHT C HYMEPOBAHHBIMHM CTPOKAMH, CIUCKAMH IIe-
DEeMeHHBIX W JUATHOCTHKON Kommumnadropa. [locpencTBoM Me-
takomany $LIST, $NOLIST, $LINESIZE, $PAGE, $PAGESIZE,
$TITLE, $SUBTITLE) MOXKHO 3alJaTh JONOJHHTENbHBIE eTaJtIl
odopMIIeHH A

YopasiieHHEe HOCTPOEHUEM MPOEKTAa
Ornanounas nadopMaiya nuuercd B <uMa> . pdb
Hasnauenne nmenn nporpamme uan DLL
Sanuck paciuupeHHoil urdopManui npocMoTpa
JonomunTeNnbHBIA My ThH MOHCKA BCTaBJsgeMbIX U .mod — daitnos
(Tpu HEOBXOAMMOCTH ONINA MOBTOPAECTCH ).
Kommumupyer u cBassiBaeT ykasanuble daitas B DLL
Coznaer obprunyIo Ouban0TEKyY Pasbl BBITIOJIHEHUS
Dopmupyer craggapTHoe rpadpUIecKoe NPUIOKEHUE
Homemaer cTpoky (0BBIYHO — HOMEP BEPCHH WJIM KONMHPAUT) B
dopMupyemblit obbekTHBIH daiis
Dopmupyer .obj-dailsr ¢ BOSMOKHOCTAMHE CHMBOJIBHON OTIAIKH
U NPUBA3KOIl K CTPOKaM HCXOJHOIO TEKCTA
TosibKo cuHTaKCHYeCKUit KOHTPOJID

Komarna /7 BbI3BIBAET CIUCOK ONIUY KOMIHJIATOPA.

11.7.2. CBaswiBanue

CobcTBeHHO CBA3LIBAHUE BBINOJIHACTCH IO KoMaHge 1link <apI‘yI'IeHTH> NJ KakK

BTopas (paza BbI30Ba KOMIMJIATOpA. B mociegdeM caydae onuun U aiiasl 115 CBA3bI-
BaHUA yKaskIBaloTCs mocsie /1link. Besien sa 1ink Moxker ObITh 330aH0 uMs ODubarnored-
Horo daitna. Korma cssbiBanme /11 JAHHOTO MPOEKTA BHINOJIHAETCS BIEpBbie, obpaba-
THIBAETCA BCA COBOKYIHOCTH baliioB nmpoekTa u GopMUpYeTCs 3arpy3049HbIl MOAYJb C
pacurnpenueM . ilk. [lpu nocsenyoumx ero revepanusix obpabaTbBAIOTCA TOJIBKO ~ IPH-
pallenua”’ (#, pasyMeeTcs, H3MeHEHHbIE 0ObeKTHbIE (haiibl).

ApryMenTsl BKIO9A0T B cebs onumu M uMeHa dhaisioB U paznengiorcd npobe-
namu. Umena ¢aitjioB MOryT comepxaTh COOTBETCTBYIOUME MyTH. JIMHKEp MOXKHO HC-
NOJIB30BaTh JJIA [IOJIYYEHHs BBINOJHAeMoro (aiina, crarudeckoll miam AHHAMHYECKOl
bubauorexu. Has coszganua 6SMOIMOTEK UCHOJb3yercda onuus /LIB. YkaspBaTh HMEHa
CHCTEMHBIX GHOPTPAHOBCKUX BHOJIMOTEK, C KOTOPLIMH yCTaHABAMBAaeTCs CBA3b, HEODXO-
OMMOCTH HeT. BeiosHsieMasn mporpamma nojiy4aer UMs nepporo ¢dpailaa, yKasaHHOTO B
CIUCKE apryMeHTOB.
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Omnuyu KOMIMAATOPA M JMHKepa PUKCHPYIOTCA B HepeMeHHON oxpyxenna £132
1 ipu pabote B MDS MoryT 6LITh U3MeHeHs! Yepes auajor Project Settings. Onn or-
pabaThIBAIOTCA Mepel| ONIIAMN KOMaHIHOH CTPOKH, TAK YTO MOCJIEJHAE MOTYT HX M3Me-
HaTh. Hike B JIeBOM cToBHE NEePedncaATCA ONMIEN JHHKepa B dopMe, HCHoAb3yeMoil
rabauneit 1ink n3 MDS, a B mpasoM -— I/ KOMaHIHOIl cTpOKH.

Obas Kkareropus

Qutput File Name /00T : <umMsa-daiina>
Object/Library Modules <uma-bdaiina>
Generate Debug Info /DEBUG
Ignore All Default Libraries /NODEFAULTLIB
Link Incrementally /INCREMRNTAL:{YES|NO}
Enable profiling /PROFILE
Bron,
Object/Library Modules <uua-odaiina>
Ignore Libraries /NODEFAULTLIB:<6ubanoTera>

Ignore All Default Libraries /NODEFAULTLIB

Hacrpoiika
Link Incrementally /INCREMENTAL: {YES|NO}
Ornagka
Generate Debug Info /DEBUG

Jst koMImsAmE 6e3 cBA3bIBAHNA (IPH OTJIalKe MOy el 1 JacTel TIPOrPAMMBI)
1Y:KHO UCHOJIB30BATH ONILHIO /C.

ClooBimenus o6 ounbKax U npegynpexigennsa FL32 cogepxaT UM HCXOJIHOTO dait-
A, HOMEp CTPOKH (B CKOBKax), IMarHOCTHKY M KOJ Bo3Bpara. JOKYMEeHTaluA COmep-
wutca B InfoViewer, pasgen Build Errors. Ilopamok pabothl ¢ coOOWEHHAME ONACAH
B pasmete o6 oraxuuke. IIpn pabore B MDS o6bacHeHrne OWMOKH MOXKHO IOJIYYHUTD,
noMecTHB Kypcop Ha ommbky n Haxas [F1]; nepexos x cooTBeTCTBYIOUIEMY MECTY HC-
xomHoro daitya ocymectsagercd HaxarneMm [F4] wnu ABOMHBIM IETIKOM MBILIH.

11.7.3. Pabora ¢ MmomyJ/isiMu

Ecan rosioBHas nmporpaMma COAepPXUT MOAYJIX, OHH JOJIKHBL OBITH OTKOMITHJINPO-
BaHBl Iepef TOJIOBHOI MporpaMmoi. ITO MOKHO CIesaTh OTAeJbHO ¢ ONnuell KoMIuiA-
Topa /¢ — ByayT noaydensl daiasl .obj u .mod. Hamee naeTcst KoManga KOMITHIAIILY
COJIOBHOM porpamMMBl 1 CBA3bLIBAHMA:

£132 modules.obj usemod.f90

TotT e pe3y/IbTaT MOKHO MOJIYyYHTh U ONHOH KOMaHIOM:

£132 modules.f90 usemod.f90

3aMeTnM, 4TO B JAHHOM CJydae Pe3yJbTUPYIOU@ad MporpaMMa BOLPEKH ob1eMy MpapBH-
Y MOJIy4YuT UM usemod.exe.
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11.7.4. Co3naHue BBINOJHAEMOUH NporpaMmbl

Meunio Build npegocraBisgeT BO3MOKHOCTD
® CKOMIIMIMPOBaTH haiisn 6e3 cBaspiBaHNA,
® [IOCTPOUTH MIPOEKT,
® EePECTPOITh BCE YaCTH TTPOEKTA,
® 110CTPOUThL NAKETHBIN (MHOroueneBo#t) NpoexT,
® BBINOJHHTL HPOIPAMMY B OTIAJOUHOM W “00eBOM™ peKiMe.

Hocne onpepeenia npoeKTa MOKIO NMOCTPOHTh BLINOJIHAEMYIO MPOTPAMMY Bbl-
Gopom kuonku Partial Build msim Full Build ma maHeaum MHCTPYMEHTOB (B mepBoM
cayuae OyIyT 3aHOBO KOMNILTUPOBATLCH TOJALKO H3MEHEHHbIE IIH /T06aBIeHHbIe HCXOM-
unie daitaer). dasa gobapienua ¢aiiaa HyXHO BBI3BATL ero B pabouee OKHO IPOEKTA.
Hamee nocrarouno wakars [Shift+T8].

11.7.5. BpimoJsiHenue mmporpaMMbl

IIporpannia, NocTpoeHHas ONMUchiBaeMoit Bepcueit FPS, Moxer 6biTh BhIIOIHE-
Ha TOJIBKO Ha KOMIbloTepe roa yupasnenuem Windows 95 wam Windows NT sepcuu
3.51 n crapure. OHa 3anyckaeTca ¢ KOHCOJHM, a TakKKe C TOMOUblo Program Manager,
File Manager u MDS. Ilpocreiiinii crocod BbmosHeHus nporpaMmbl B3 cpeabl MDS
sagaodaercs B naxatun [Crrl+F5].

Oumbkn aspl BbUIOJIHEHHsI B 3ABICHMOCTH OT IIPHJOKEHHs oTobpakaloTcs Ha
KOHCOJIH WJIH B InasoropomM dokce. [lns ux nepeagpecaiuu B dailn ciaenyer B KoMaHae
3anycka yxasarh > <uua-datna>. [Ipw yxasanum >> BbIXOI MOXKHO HODABHTH K CYILe-
cTBYIOWEMY haitiy.

11.8. IIpocmoTp npoekra

Hocne saxkpolTus nuasnora Project Files cucrema MDS orobpasut Bce daitib
1 UX B3aHMHBIC 3aBHCHMOCTH.

Cpenctso npocmorpa (Browser) mo3possieT BBIIOIHATL Takue HeHHBbIC BYHKIHH
nporecca oTJalKH, KaK IIOUCK Ofpele/leHust oObeKTa M BCeX BXOXKJEHUH ero MMeHH B
TeKcTe IporpaMMbl. (U ero MOMOUBIO CTPOUTCH TAKAKE Ipad BLI30BOB NPOLEeayp. PesaMbl
noucka 6asupylorca Ha IPOAYKTEe HOCJEIHEro cBasbiBaHua daitia u He 6yAyT HaBaTh
NPABUJILHBIX Pe3y/IBTATOB, €CJIH HCXOAHble daliiabl perakTHPOBaCh JOMOJIHHTEILHO.
M7 yckopenns obpaborky 11poeKTa renepaluio ¢halIoB IpocMoTpa MOKHO OTKTIOUHTE.

OxHa NpocMOTpa HMEIOT pa3/HYHbI BAI B 3aBUCHMOCTH OT THIIA 3allpallliBaeMoii
uithopMaliu;

e 000 Bcex UMeHaX ucxojnoro daitnia,
® CTPOKA KOJA, [JIe UMl ONpPEIesIeHo,
e KaxKIasd CTPOKa, coliepzKaluad CChLIKY Ha HMH,

¢ BbLI3bIBACMBIC M BBI3hIBAIOUIME NPOUEIYPHI.
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[Ipy MOCTPOCHHH MPOEKTA KOMAMJIATOP CO3NAeT NPOMEKYTOUHbIe .sbr—daiiabr. Y-
Aura bscmake cobupaer nx B eamnbiit bsc-daiia. [Ipocmorp soboro u3 »1ux gaiinon
OCYLIECTBIIACTCS Yepe3 MaHe b HHCTPYMEHTOB HJIH KOMAHIbl Mento. I daitiibl obHo-
BJIAIOTCS TOJBKO IIPH BLITOAHEHMM KoMmaH bl Build (Rebuild).

Wndopmanusa o6 MCIONB3YEMBIX B IPOrpaMMe MMEHaX MpeJocTaBidercs depes
smento Tools/Browse. B OTKpbIBIIEMCH IHAJIOTOBOM DUKCE CJIeIyeT BhiOpaTh OIMIHIO
Definitions and References. B /eBoil nanenn okHa IOABATCA WMEHA [eDEeMEHHBIX
n dyukumii nporpaMMel. [Ipu BbLIEIEHHIT OJHOTO H3 »TUX HMeH B TpaBoli nanean 6ynyT
yKasaHbl MecTa ONpeAe/IeHHA HMEHH H CChLIOK Ha Hero.

[IpocTeHiiM CPEACTBOM NONCKA OMNCARMA MMEHH B MO3MILH Kypcopa fABIAeTCA
naxarue [Alt+F1]. o [Alt+Shift+F1] oreicknBaercsa ouepennoe BXOKIEHHE.

['pad pbI30BOB 0TOGpaKaeT Bee (pyHKINH, BBI3bIBaeMbIE BLIOpatHOM mporpaMMHofl
eqununeil. i ero mosiyueHnsa HaJIeKHT!

o BHIGPATH UM GYHKIMH B ucXoLoM (ailiie unn B 6okce Find cTanAapTHOIO OKIIA,
e politu B Tools/Browse,
e 13 crucka Select Query BuiGpatnh Call Graph u naxats [OK].

B sepoit mamesu BhicBeguBaeTcs rpady BBI30BOB BHIOGpanHod ¢yuxunn. CBepTka MM
pasBepTKa ero mpomspoantea meaukom [LM] no smaky 74" mam =", Jlaa oTobpake-
pua undopMaigi o GYHKUNRY HYKHO IEJIKHYTH IO HMEHH Ui N300pakKeHMo HamKy.
Ilpoitrolt me oK oTKphIBaeT HexXomublt daitn ¢ bynkune.

11.9. Oraamuuk

Ipn cosmanun tipoekta MDS no ymomuannio dhopMupyeT o1/1aJ0uHyio | pabo-
yio KoHQHTypamuy npoekta. OTaag0uuas BEpCUs CONEPKNT NOTHYI0 HHPOPMALIIO 1714
CHMBOMMYECKO OT/IAJKH B TEPMUHAX BXOJHOTO A3BIKA; PpH HOPMHPOBAHUN ce 0OHEKT-
HOTO KOJa s obJierdeHnsa CONOCTAaBIEHHA NMOCIEIHero ¢ MCXOAHBIM TEKCTOM OTTHMH-
3aIUA UCKIIOIAETCH.

11.9.1. OTyiagka cUMHTaKcuca

Ieppaa dasza oT1aakn — ycTpaHeHHe olubOK, MEIIAIONNX 3aBePIIITh KOMIHId-
o M cpaapizanne. QUMOKH, obHADPYKUBaeMble KOMIIHISITOPOM M JIMHKEPOM, BbICBEIH-
BAIOTCH B BBIXOAHOM OKHe. B ciyuae ”olmmbKil KOMIMIATOPA yKa3blBAIOTCA HMA HCXOJI-
Horo daiiia, olMBoUHAA CTPOKA, HOMEp OWUMOKH H HoAcHAolEee coobueHne; npH ~ounb-
Ke JIHHKepa® — noMep owubky u coobuienne. Hudgopmannio u3 BHIXOLHOrO OKHa MOKIO
KONUPOBATh U pacleuaThiBaTh. [Ipeie/ibHoe YHC/10 BHIABIAEMBIX 32 OJMH IIPOTOH KOM-
nuiATopa omnbok orpanmieno 50. [IpesbliieHne MMUTa IpK paboTe HOATOTOBJICHHOIO
HOJIBE30BATENA OGLIYHO TPOUCXOIUT, €CJl He O6bABJEH (IOCPEICTBOM Use) MCIOIb3ye-
MBIl MOLYJIb.

Boifop omubkn B BLIXOAHOM OKHE IIPOM3BOAUTCA JBOWHBIM IHEJTYKOM MBIIH, TIe-
peMellleHHE 0 CIUCKy OlMGOK BHM3 jesaeTcs Haxartnem [F4], Beepx — mo [Shift+F4].
[[pu »TOM MOACBeYMBACTCA COOTBETCTBYIOLIAs CTPOKA MCXOAHOro TekcTa. Iipn norpeb-
HOCTH B JOTIOJHHTE/ILHBIX OACHENNAX K coobienmio o6 oumbke naxaruem [F1] moxno
BbI3BATh KOHTEKCTHO npuBA3aHHblil Help.

Jna BEIGOpa CTPOKM MCXOAHOIO KOZa MO ee HOMepYy HajuleXuT U3 Menio Edit
BblGpare Go To. OQrkpoercsa Gokc nuasora. 3areM B noJie Enter Line Number HYXKHO
BBecTn HoMmep CTpokm M Haxars [OK].
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Haiimennpie KOMIIATOPOM OWMGKH MPEANOYTUTEIEHO MPOCMATPHBATE U YCTPa-
HATH NOCAEJOBATENBHO, IIOCKOJIbKY HEKOTOPBIE U3 HHX MOryT OKAa3aThCs ~ HaBEICHHBI-
M, T.€. bOpMaJIbHBIM CJIEICTBUEM paHee JOMYIIEHHbBIX OUH6OK, ¥ He TpebyoT OTHe b
HbIX Ucnpab/ieHnil. TunmaHbIe NPUMEPH TAKHX OUIMOOK —— HCIOJIb30BAaHHE OHEpPATOpPa
implicit none (sirobad cchlIKa Ha HEONUCAHHYIO NIEPEMEHHYIO BBISOBET AHATHOCTHKY
06 owmbKe), NPOIYCK 3aBeplIAOIIETO BJIOYHYI0 KOHCTPYKIUo end U T.II.

Anasorndno (HO 6e3 CCBHIIOK Ha HCXOIHBIE CTPOKM) 06pabaThIBAIOTCs COOBIIEHUS
JauHKepa. Tummunas omundra ”cannot find _main” dbukcHpyeTrcs mpH OTCYTCTBHA B
"cBAsKe” 2020610{ TpOrpaMMBl (He ABAOWElica ToAporpamMmoit mtn byHKIMelt). DTa
CHTYald MOXKET BOSHHKHYTh, KOrja IepbBad CTPOKA FOJOBHOM MpOrpaMMbl HAUMHAETCS
€ NepBOH HO3MINYA UM pAacCMaTpPHBAETCA KAk KOMMEHTAPHIL.

Ecan smnkep coobuaer o mepaspeuentoil BHelrHell cchliike (BBI3OBE MPOIENY-
pBl), HYKHO POBEPHUTH CIIHCOK €e apryMeHTOB Ha COOTBETCTBHE CHUCKY MapaMeTpoB 110
YHCJay W tuny 3Havennit. Bropas BosmMoxHad npuyiHa Takolt omubky — paboTa ¢ Heobh-
ABJICIIHBIM MACCHBOM, CCBIJIKH Ha KOMHOHEHTH! KOTOPOI'0 BOCIPHHHMAIOTCH KaK BBI3OB
DyHKIHH,

11.9.2. Opranusauusa ceMaHTUIeCcKOH oT/IanKu

Hocne yerpaHeHus CHHTAKCHMYECKMX OUIHOOK TPOEKTA, BHIABICHHBIX KOMITHIIATO-
POM M JIMHKEPOM, NMPOBOANTCA CeMaHTHYecKad (CMbicIoBadA) oTmiazka. IloBomoMm K ee
Havasdy cJyKar:

e aBapuitHoe 3aBeplienne paboTh IPOrpaMMbl — ¢ yBemoMsieHueM Tuma ~IIporpam-
Ma BBINOJIHHJIA HEAONYCTUMYyIO olepauuio W DyaeT 3akpuiTa. Eciam »Ta omnbka
OyzeT NoABNATHCA B JajbHeliueM, obpaTuTech K pazpaborTduky”

¢ OTIHYME Pe3Y/IBTATOB CUETA OT OKUIAAEMBIX! .
Haubosnee rubkum, Ho TpysoeMKHM METOJOM CEMAHTHYECKOIl OT/IAIKU ABIACTCA BKIO-
YeHHe B TEKCT HPOrpaMMbl BbLOAY IPOMEXKYTOYHBIX PE3yJIbTATOB M coobmeHuit o mnpo-
XOXKJEHHH YyYacTKOB TIPOTPaMMBbl. SHAUHTEIbHO yI0OHEe paboTaTh CO BCTPOSHHLIMH B
CHCTEMBI IIPOrPAMMHUPOBAHNA ABTOMATHUECKIMH oTa dukaMi. O iaiduK BH3bIBACTCH
naxarueMm [F8]. C nomourpio orsagunka MDS mMoxno

¢ 3allaTb TOUYKH OCTAHOBa B IpOorpaMMe,
® 3aJaTb CO6bITI/Iﬂ, IIpH HACTYTJIEHUN KOTOPBIX JIOJI2KEH OBITD OCTAaHOB,

¢ 3aTpeboBaTh BEIBOA 3HAYEHHA HHTEPECYIONMX MPOrPAMMECTA MEPEMEHHBIX — I10-
CJie KOHTPOJIBHOIO OCTaHOBA HJIN NPH J0bo# cMeHe 3HadeHHH.

Ykasatnble JeficTBUA HYKHO BBIIOJHHTH NEPE] OTJIaM0YHBIM 3aI1yCKOM IPOrPaMMBbI.

s Gukcanun KOHTPOIBHOM TOUKH neped ONEpaTOPOM B COOTBETCTBYIOMIEH CTPO-
Ke yCTaHaB/JMBAeTCA Kypcop M Haxmmaercd Kiasuuia [F9]. O BhInoJHeHHH yCTAHOBKH
CBHUIETEJILCTBYET MOABJCHNE CJIEBA KPACHOTO KPYy*kKa (IOBTOPHBIM BBIIOJTHEHHEM 2THX
AeftcTBull KOHTPOJIbHAA TOUYKa OTMEHsETCH). Bee KOHTPOJIBHBIE TOUKY MOKHO OTMEHUTE
HazKaTHeM KHONKY MaHeJ U IviaBHOTO Metio MDS.

3anyck mporpaMMbl Ha OTJIa[Ky IpousBoguTca Haxaruem [F5]. Taxum xe obpa-
30M BBINOJIHAETCA NTEPEXO[ K cileaytomeli (mo jornke paboTsl MpOrpaMMBbl) KOHTPOJIbHOM

! Jliia mo6off mporpaMMbl HYKHO npedsapumeavro ogodbpaTh IpHMep ¢ H3BECTHLIM
pelleHueM.
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TOo4YKe. B MoMeHT ocraHOBA KemTad CTpeJIKA B OKHe ¢ MCXOOHBIM TEKCTOM OTMEYAEeT Te-
KYUIYIO KOHTPOJIbHYIO TOYKY. OkHa oTJIagdYNKa NMEIT cieyloniee Ha3HaueHHe!

Call Stack. OrobpaxkaloTcsl HMeHa BCEX BLI3BAHHBIX, HO €llie He BBIIOJHEHHBIX
ITPOLETYP.

Output. Peanusyercs samporpamMmupoBaHHbiil BbIBOJ (OTpaboTKa oIepaTopoB
print m write) u uxdopManug o HOCTPOEHHN TPOEKTa — B YACTHOCTH, JUATHOCTHKA
KOMIIUJIATOPA.

Variables Window. Auto Tab. Orof6paxaroTcs BhIpaxkeHHsl U3 IPEIbIIYIIETO,
TeKYHIEro U MOCHeIyIONIEro OepaTopoOB MPOrpaMMBL.

Variables Window. Locals Tab. Orobpaxarorca 3Ha4eHN JIOKaJIbHBIX Iepe-
MEHHBIX TeKyllel Mpolleflyphl, OTCJIEXKHBAEMOll TTO WaraM.

Watch. OrobpaxaloTca Tuil, ©Ma 1 3HadeHHe TePEMEHHBIX 1 BhIDaKeHHH.

OxHo Watch comep:xuT yeThipe Tabaunubl: Watchi, Watch2, Watch3, Watch4. B ka-
AJ1y10 Tabauly ynobHo 3aHecTH hOpMHPYEMBIl OJIB30BATE/IEM CIIUCOK OObeMHAECMBIX
JIOTMKOI mporpamMMbl nepeMenubix. [ls1a nobaB/eHnsa B OKHO EPEMEHHOM HIH BhipaxKe-
HUA HyXHO: BHIOpaTh Tabsuiy; HabpaTlhb, BCTaBUTDh MJIM BTAIUTH UMA NEPEMEHHON HAN
Bpipaxkenne; Haxarh [Enter]. Ins orobpaxenns BHYTPEHHHX OOBEKTOB BBISHIBAEMBIX
poLenyp cJIeayeT IoJb30BaTLCA KoHCTpyKuueil {<mpolenypa>}<nepemennan>. 3Ha4qe-
HIA oToOpaKaloTCa B Ha3HavaeMoM [0 ymoJrdanmio dhopMate. [Ipn HeoGXoIUMOCTH 3TOT
dbopmar MoxeT 6bITh u3Menen. [1poitHoil wesdox [LM] no paspesuresmo okna Variable
wIn Watch aBTOMaTHYECKH PACUIMpPAET KOJOHKY IJIA Pa3sMelleHHs BCEro COIepPRUMOro.

OxHO naMsiTn oTKpbiBaeTcs naxarueM [Alt+6], okno Watch — mo [Alt+3], okno
Quick Watch mias 6bleTpoit onenku Bhipakenus — no [Shift+F9]. dasa Beisosa undop-
MaldH O THIE IepeMeHHol HYKHO BbiOpaTh B okHe Watch CTpPOKy C ee UMEHEM, IIeJIK-
HyTs [RM] n BRIGparh u3 Hucnagaomero MeHo Properties. B cocToaann KOHTPOJIBHOIO
octanosa MDS aproMaTudeckn oTobpaxaeT 3HAUEHHE BBIDAKEHH#A, HA KOTOPOM CTOUT
Kypcop B OKHe HCXOOHOro TekcTa. 3nadenne (DataTip) nepeMentoli BbICBEUMBAETCHA IPH
yCTaHOBKE Ha Hero Kypcopa, 3HaueHne BbIpax) eHUA — MPH 6bidesentt 3TOr0 BHIpaXeHU .
DTOoT pexHM He AeficTByeT NJis HEKOPPEKTHBIX CUTyalull THOA JesleHHs Ha HYJb.

CTpyKTypupOBaHHbIC NepeMeHHble (B 9aCTHOCTH, MacCHBBI) IOABJAIOTCA B OK-
HaX B ~CBepHyToM” BHIE, T.c. aHAJIOPMYHO KaTajoram BepxHHMX yposHelt B Windows-
IpOAYKTaX, M MOIYT BLITH pa3BepHyThl Wemdkom [LM] no cooTBeTcTByIOIEMY TI/IIOCHUKY.
3HavyeHMs TePEMEHHBIX, H3MEHMBIINECS C Openplaylieit KOHTPOJIbHONH TOYKH, BBILEJIA-
10TCA KPaCcHBIM IIBETOM.

Ha .puc. 11.1 nokasano okno MDS B mpolecce oTnagkm HporpaMMbl pelleHUd
CUCTeMBl JIMHENHBIX aJdrebpandeckux ypasHeHu# meronom [aycca.
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File Edit - View Inset Debug Tools  window

=, Microsoft Developer Studio [break] - tgauss - [Gauss.[30]

Help

2| @] ¥ |S|e] <oz mest R l@g Eif
Itgal,sss - 'Wwin32 Debug _:} Ell i I@I F34
:J‘:_"j tgauss files S;Sﬁ?(; 11 nutl g
- B[ Gauss 90 max=abs(a(i, 1)) t=1i
e tgatss. (30 do 3=1+l.n
p=abs(a(j.1})
if (pimax) then
nax=p; t=1
end 1f
end do
=5 if (max<le~7) then
print *, 'Matrix 1= singulax' stop
3l end 1f _Y_J
By FileViein | B Infcview { ARG D T
J J ] N
Cantext: iGALISE:[} :J Name |Va|ue f -~
) ; noonaooon i
Name [value 1" £ npnnannn! o
B booid :
- S SEW T o
------ A03,17:3.000000000000000 - -
<J el Locals / s o wstent iatch2 § Watch3 s Watchd /
Break at location breskpaint : [In24.Col1 [RECCOLIDVE [READ ] 1B
i | ﬂgcx] [a Microsoft Developer ...~ e TGAUSSERE i b4 1es3 )

Puc. 11.1. Oriaaxa nporpammbt B MDS

BB oxHe ¢ nporpaMmoii (BBepXy clipaBa) BUJHa KOHTPOJIbHAA TOUKA (TeMHBLi KPYAKOK),
HAJIOKelHAas Ha KOTOPBIH cTpesKa IIOKa3biBaeT MeCTO TeKYIEro oCTaioBa. CuneBa BHH-
3y (B OKHe Variables) BbIBele€HBl CTPYKTypHPOBAaHHBIC AAHHbIE X u A nmpudeM A — B
pasBepHyToM Buge. B okne Watch {BHEH3Y cupaBa) NMOKAa3aHo BLIBEAEHHOE MO 3aIpocCy
sHauenue nepemeruoil p. B okne Variables MOXKHO pedakTHpOBaTh 3HaHMeHUd, B OKHE
Watch — mMena § 3HaueHust. BpIpakeHNA M MepeMeHHble ylajadlorcsd n3 okna Watch
BLIGOPOM COOTBETCTBYIOUIMX CTPOK M HaxaTHeM [Del].

Hpu menuke [RM] B oTi1agoutom okHe NofABJSeTCH HACNAJAOUICE MCHIO, CONEP-
Kaliee HauboJsee ynoTpebHTe bHbIC B JaHHOM DEXHMME KOMatllbl. B saBucumocTt# OT
oTlepaTUBHON CHTYALMH AJ1d OMepeJIHOro Uara oT1agki MOTyT OBLITh BHIOPAHB! CIIeIYF0-
1me feftersnsa (B cKOBKAX yKasanbl " ropadne KJIapHIIn’ ):

Go — mepexox K caeiayionieif KonTpoabHoit Touke ([F5]),

Step To Cursor — repexof B nosuiio Kypeopa ([F7]),

Step Into — Bxon B npoueaypy([F8]),

Step Over -— BBIIOJMHEHHNE NPOUEILYPLL ¥ OCTAHOB Cpa3y HocJje ([F10]),

Step Out — Bbixon u3 nponeaypst ([Shift+F7]),

Restart — nopropHsii mporon ([Shift+F5]),

Stop Debugging — xonen ornanku ([Alt+F5]).
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ITH IeilCTBUA BBIIOJIHAIOTCA TAKXKe [0 HaXkaTiio COOTBETCTRY IOIIX KHOIOK Nane1 M-
CTPYMEHTOB OTJIA UK, MMEIOUINX HANIALNYI0 CHMBOANKY. MeHIo ornajunKa noss/1s-
eTCil B NAHEJH MHCTPYMEHTOB, KOLJA OTMAIINK HAXOAWTCA B AKTHBHOM COCTOAHUI (B
4aCTHOCTH, HPW KOHTPOJBHOM oOcTaHoBe). Memio MOKeT OBIThL BLI3BAHO TaKKe depes
View/Toolbars/Debug.

KonTponpible ocTaHOBbLI MOKHO 3aJaTh TaKxke 10 H3MEHEHMIO 3HauCHid Iepe-
MEHHOM WM [0 MCTHHHOCTH 3aJaHHOTO BBIpAKeHMA. B neppoM caywae nyxio wabpats
B 6oxce Find uMsA mepeMeHHOM, BO BTOPOM — JOTHYECKOe Bhlpaxenne. J1id ycTalnoBKn
JPYIAX THIIOB OCTAHOBOB IO JAHHLIM H OTMEHBI OCTAHOBOB YKa3aHHOILC BHAA CJellyeT
[I0/1b30BATLCA TNAJOTOBBIM OoKcoM Breakpoints.

11.10. IIpoduaupoBaHHue NIpoeKkTa

[IpoduanpoBIHK UCHOMb3yeTCd st H3YUeHHsA ITOBEIeHIs IPorpaMMel B dase

1IPOrOHA — B 9aCTHOCTH, YTOOBI ONPEILNTh, KaKHe YaCTH KOA 3aHMMAI0T Hanboabllee
MAIIHHOE BPEMA W HYAKJAIOTCA B HONOJHUTENBHONR BacTpoiike n onryMu3alii.
C ero noMobIo MOX1O BRIABUTL HE BBHIOIHABIINEC YACTH HPOEKTa, YTO CYHIECTBEHHO
N5 VIPAaBJAEHHs TIPOIECCOM OTIAAKH U opelde/enis 6e30IacHoCTH 3aHMCTBOBARHBIX
nporpams. [opsaI0K NCHOTB30BANNA NPODUINPOBHIMEA HUKE OMUCAH B COOTBETCTBUH C
3/IeKTPOHHON JoKyMeHTalmell K cucreMe. [lockonbKy oHa He COOTBETCTBYCT PeanbHOMY
Habopy Bo3MOKHOCTel B Menio Build/Settings, 3actaBuTh npodmIupoBuEK paboTaTh
He yIaJ0ch. ‘

[Ipoduaupopanie NpoeKTa BO3MOKHO JHUIb IPH YCAOBUM, YTO OH Dbl CO3IaH B
crelaabHOM peKuMe JIHHKOBaHNA, JI14 3aJdalisd KOTOPOTro HALIERKUT:

e 1 MeHIO Build Beibparh Settings M 3aTeM BKJAAKY Link,

e U3 HECHAJAIONUEro clucKka Category BubpaTh General. OTMETHTL OMIHIO MOAKIIO-
genus npodunuponsnnka Enable Profiling —- asta npodusmpopanus dpykinii n
Generate Debug Info — must npodUTHPOBAHUS CTPOK,

e BHIGpaTh BKJIAIKy Fortran u gaiee m3 HUCTajanuiero Memio — Program Database
unu Line Numbers Only. Hamars [OK],

e 13 MeHlo Build seibpars Build.

[locaie »Toro mporpamma 6yieT noaroTosaena K npodusiupopanuio. Jamee HyKHO JaTh
3a/anue IpodUIHPOBILUKY, AIA Y€ro

e w3 MeHIO Tools BLIGpaTh Profile. OTkpoeTcs QUAIOroBbIl GOKC ¢ BOZMOKHLIMYU
pexumamu (Function Timing, Function Coverage, Line Coverage).

o BBIGpaTh HyKULI pexum n Haxars [OK).

B pexxnme Function Timing mpodW/IMPOBILKK 3anuchiBaeT Bpems paboTel 1po-
rpaMMBl, oblilee KOJMYECTBO BHI30BOB, YMCI0 BhI3bIBAEMbIX YHKII, IPOLEHT TOKPhITHA
(noist oT obiero uucsa GyHKIHH B 1ipoeKTe), HanbOJBIY 0 BJIOKEHHOCTD BHI30BA, Kpat-
HOCTB BBHI30Ba KaxIoft GyHKLUHM U 3aTpadeHHoe Ha ee pabory BpeM: (C TOTHOCTBIO HO
MUKDOCEKYH/Ib). BpeMaA yKashIBaeTcs YHCTOE U C Y4eTOM IOIOIHATENBHO BI3bIBAEMEIX
npouenyp — abCcoMIOTHOe 3HAYeHUe U B IPOIEHTaX.

B pexxume Function Coverage BbiBogutes obiee KoAM1ecTBO GyHKIHHA, IPOIEHT
IOKPLITHA U CIIMCOK BBI3BAaHHBIX (hYyHKINH.

B pexume Line Coverage npodUIHPOBHINK OTMeYaeT KaxkIylo BBLIIOIHEHHYIO
CTPOKY HCXOMHOTO TEKCTA M IIPOUEHT NOKPLITUSA.
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PakTHYecKH NpogUANPOBIIHK BBHINOJHAET TPU pa3JdH4YHBIX mporpamMmbl: PREP,
PROFILE, PLIST, n3 KOTOpBLIX IepBad IOTOBUT M3MEpeHWUd, BTOpad HMX BHIIOJIHAET, a
TpeThA OpraHusyeT BbIBOA. MakcHMasibHad THOKOCTH B yIpaBJIeHHH JIOTHKON u ¢op-
MaTOM BBIBOJA H BBIOOPE MPOCJAEKHBAEMBIX YacTell Koja MoxeT ObITh obecrneveHa cob-
CTBCHHBLIMY batch-dailiaMil, BI3BIBAIOUIIME YIOMAHYThHIe mporpamMmsl. Cnncok ommmit
A1 HUX B IPUMepsl nMeioTca B qokymentanuu. HaxetHsie ¢dattasr MDS (fcount.bat,
lcount.bat, fcover.bat, lcover.bat) MOIyT HCIIO/IB30BATHCH KAK MIPOTOTHIILL.

11.11. Pabora ¢ JIMYHBIMH OMOJIMOTEKaMH

11.11.1. Ba3soBbie HOHATUHA

[IpuMeHenne JTUYHBIX OUDAMOTER AJA PEATTU3ANMM ONHOTHIHBIX GYHKIU yMeHb-
uraer obuuii 06'beM NporpaMMHOIO Kofa, YyIPoUIaeT CTPYKTYPY cHeTeMbl, objierqaeT mo-
paboTky 1 OOHOBJIEHHE MPOTPAMMHBIX CHCTEM KM ObectieunpaeT paboTy pasHbIX vacTeit
TAKOBBIX C TOKIECTBEHHBIMH BepCHAMH nomiporpamm. s obHoBseHnd Habopa nHpuJIo-
KeHuil ¢ m3MeHeHHOH HUO/IMOTEKOH OYIeT AOCTATOMHO 3aHOBO BLIIIOJIHUTE JIHHKOBAHMUE.

Ncxonubte paityibl KOMOUAHPYIOTCA TPH 3aJaHry pexXMMoB Partial Build nmu
Full Build. Komnuasinns oA co3gaHud OHOIMOTEKH ¢ KOMAHJIHOH CTPOKH BBINO.JTHS-
erca ¢ onnuell /c. O6beKTHBI KO OTKOMIOMJIMPOBAMHBLIX MOJIIPOrPAMM CODHpaeTcda B
.lib~cpaits, He mpoxons 3Tan cBAsbiBaHUA. Ilo yMomuanno 6UbIMOTeKa HodyYaeT UM
npoeKkTa. Boabuiyio 1o obbeMy Hau cocraBy bubIMOTEeKY CaeAveT XPaHUTh B CHellallb-
Hoit mommmupexkTopun. B apyroil aupexTopun nMeer cMbIcJl cobpaTh HCXOMHBIE TEKCTHI
“LIEHOB HUDIHOTEKH.

Hpu cospganuu ”pacuyeTHoro” IPOeKTa HCHOJIb3YyeMble UM paHee cO3IaHHble Ou-
banorexn gobapaioTcsa dyepes nuanor Edit Project. [lyrh u uma 6ubiauorexkn ¢ cooT-
BETCTBYIOWNM pacluypenreM (.1ib, .d11) sBomarca B 6okc Files in Project. IToc.ae
N3MEHEHHSI [TyTH HYKHO lIepe3arpysuTh olepalMoHtyio cueremy!!!

B koHCOMBHOM peRKmMe 114 CBSI3H ¢ APpYIUME OHOJAMOTEKaMH HYKHO BBIMTOJHUTH
OJHO U3 CJeAyouux aeicreuit:

e ICIIOJIb30BaTh B KoManmHol ctpoke £132 /link ¢ yKasaHueM HYXKHOIO HMEHH,
e zanycTHTh link ¢ yrasaHueMm uMmern OHOIHOTEK,
s yKaszaTh B KoMange 132 dalis <uMa_6ubanoreru>.1lib (Ge3 /link).

Onmust defaultlib: <6ubnuoTern> gobaBider OHUOINOTEKH K CIIMCKY Bubauorek,
KOTOpbIE JTUHKED TPOCMATPUBAET IPH PA3PENUICHNH CCBIJIOK. DJIEMEHTHI cricKa Oub.no-
TeK pasziesdiorcst 3ansttoiMu. OuepeHocTh oncka GubaHoTex:

1

YKa3aHHLIE B KOMaHOHON’ CTPOKE,

2) ompepenernble omueit defaultlib,

)
)

3) YKa3aHHble B lepeMeHHOU okpyxeHud PATH,
)

4) ykasaHHBlE B HepeMeHHol okpyxenua LIB.

Has ormyagky 6nbJanMoTek HYXKHA FOJIOBHasA nporpaMma (apaiiBep), Bbi3blBalolIasd
IOAIPOTrpaMMbl (4JieHbl) 6ubaunoTexn. JlpaitBepbt 1 BbI3bIBaeMble IIPOLEAYPBI Ha 3Talle
OTJIAJKH JO/IKHEI KOMITHJINPOBATHCA ¢ OTJIANOYHBIME ONIMAMH.

B pabore ¢ 6ubnnoTekaMu CYIIECTBEHHO UCHIOJIL3YIOTCA NEPEeMERHBIE OKPYICEHUS.
9To YacTh cpenbl, KOTOpylo yctanapauBaeT Windows, X MOXHO MEHATH B XO€ CeaHca
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¢ KOHCOJIM, HO H3MEHEHU s HejicTBHTebHBE TOJBKO Ha TeKyLMit ceanc. Ecaut onpenemnena
nepeMenHas LIB, siMHKep Hcnosib3yeT ykKasaHHbIl B Helt nyrh A noucka (aitmos n
6ubIMOTeK, YKa3aHHBIX B KoMaHmHO# cTpoke. IlepeMeHHyI0 MOXKHO YCTaHABJIHBATH B
MDS, BuibpaB Options/Directories.

JInakep npunumaer crampaprisle COFF-6u6aunorexy (Common Object File
Format), oferia0 uMeomme pacinupenue .1lib. CrapmapThbie GHOMHOTEXKU COAEpkKaT
06beK THBIE TOLIPOrPAMMEL.

[Ipu pabore co craruyeckoli GUGMHOTEKOM B BBHITIOJIHAEMbIH . eXe-MOIYIb BKIOYa-
I0TCs TOJMBKO peasibHO HeoBXoauMble npoHeayphl. IX aBTOMaTH4ecKd oTOUpAET JAMHKED
JJ15 yJIOBJIETBOPEHNA BEI30BOB BHEIIHUX IPOUEHYD. Junamurnecku c6a3visacatvie HubIno-
rexs (DLL) noakJ/odarorca K roJIOBHOM MporpamMme mepel BBIIOJTHEHHEM OCeIHEH,

11.11.2. Craruyeckas 6ubJsnoreka

OnuiieM npaxTHYeck e JeifcTBIs aBTOpa MPH CO3MAHNH CTATHYECKOH GHOInoTex 1
U3 MATH [EPeYHCIAEMbIX HIKE HOAIPOrpaMM, 00eceunBaoNIMX pacyeT cUCTeMbl Mac-
coBoro obcayxuBanusa suga M/D/n (MHOrokaHaJbHasd ¢ HyacCOHOBCKUM BXOIAUIHM
IIOTOKOM U PEryJisipHBIM OBCITYKUBAHUEM ).

1) Boures B mMento File/New/Project WorkSpace; naxasn [OK].
2) Bmbpasa tam npoekta Static Library; saman ums mdnlib; Hamas [Create].

3) Cospaun Bce BeI3biBaeMble daiinet (gauss, exproot, mfact, mdn, pst) — dak-
THYecku ObLM TepebpolieHbl patee oTiaxeHHble. OTKOMIHIMPOBAJ HX.

4) Bumonnun koManny Insert/Files into Project .

5) Yepes meno Build BBINOIHHI OPENIOKEHHYIO B CHTYRIIHOHHOM PeXHMMe KOMAHIY
Build mdnlib. Ilomyueno coobutenne Creating library... B ornagounoit au-
pekTopun npoekTa Debug HaxosATCA IATh OOBEKTHBIX MogyJlell i 3aKasaHHasA OH-
Hamoreka mdnlib.1lib. Hukakoro oryiaBienns (B OT/indne 0T paboThl C BePCHAMM
®oprpana-77 bupmel Microsoft) He obHapyxeno.

§) 3axpsLi npoext ¢ GubIHOTEKOM.

7) OTKpBLI HOBBIHt KOHCONTBHBIH NpoekT t1ib . Habpan u oTKoMIn/IMpoBas TecToBbIit
daiti.

8) BemsBasi mmasor Edit Project/Insert Files into Project. Ykasag B OKHe
HoJIHOE UMeA OUOINOTEKH C IIyTeM OT KOPHSA M pacllUpeHHeM:

d:\fps4\projects\mdnlib\debug\mdnlib.1lib.
Haxan [OK].
9) Mo [Shift+F8] BeinONHKHII CBA3BIBAHHUE.
10) ITo [Ctrl+F5] sanycrun nporpaMmy Ha CHET.
[Mosyvens! COBMAIAONINE C dTAJOHHBIMU PE3YJILTATHI:

M/D/1 model, s .8166TE+00
M/D/2 model, s .69056E+00
M/D/3 model, s = .60116E+00
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11.11.3. IImHamuyeckue O0mMbOJ/IHOTEKHU

DLL (dynamic link libraries, 6utsinoTexkn nuHaMu9ecKoll KOMIOHOBKH) IIPEAOCTa~
BJSIOT TIPOTPAMMHCTAM MECTO AJIf XpaHeHHs MPOUeIyp, KOTOPble MOT'YT ObITh BHI3BAHbI
U3 OJHON MJIM HECKOJBKHX nporpamM. DLL noakmouaooTed Beeria yeaunost — obbIMHO
HEMOCPEJACTBEHHO MEPE 3AIyCKOM IIPOIPAMMBI, HO UMEIOTCA CPEACTBa ABHOIO yKa3aHUdA
B IporpaMme MOMEHTOB 3arpy3kH M puirpy3ku ee. Oana n ta ke DLL moxeT sarpy-
KATHCA H BBITPYKATHC S HECKOJBKUMHU IPUIOKCHUSME, TPHUEM JTs PAbOTHl BCeX TaKUX
NpIoKennil JOCTATOYHO ofgHoro »K3eMmasapa 6ubmmorexkn. C 3arpyxentoit DLL cBa-
3pIBaeTCA | cYeTYuK morpebutesielt”. Nam bt HoBbI moTpeburens nobaBidgeT K HeMy
eIMHNIY, OTK.MounBlnniicss — pbrumraer. pu obuynennn cuetvauxa 6ubmoTeKa BLICPY-
Kaeres.

DLL nomslrator crenetb MOBTOPHON HCHOSIB3YEMOCTH MPOUSIYP M ITOMOTaloT
YIPABIATH 0YeHb BOMbUIMMH NpoekTamMu. MakcuManbHas NoTpebHOCTh B TAMATH YMEHb-
naercst npu apobiennn DLL na 6osiee mestkue 6MOJIMOTEKH, HCIOIb3yeMble HOC/ICA0BA-
TenbHo. H3MeHeHne Tesa npoueiyp He BJANAET Ha paboOTy BBISBIBAIOIIMX NPOrPAMMHBIX
€JIMHUIL, YTO 0DeryaeT KOPPEKIHIO CA0KHBIX IIPOrPAMMHBIX CHCTEM.

IIporpammel, cogepxaiiue obpauenua X DLL, xoMmnonylorcss Ha aTamne BBIIOJI-
HeHnsa. Bo BpeMs KOMIWIAINU U CBS3BIBAHHST [POTpaMma Npocto MHGOpMHpyeTcd o
Haanaun DLL, cogepxauieit Heobxogumsie eit npoueaypst. Jdupextopns ¢ DLL gosmxna
6BITh yKazaHa B NYTH IOWCKa MJIM 6BITH TOH Ke, The riaBHbll npoekT. Ecan 6ubmano-
TEKY UCIOJb3YIOT HECKOJIBKO IIPOTPaMM, OHA JMOJKHA ObITH B OTUEILHOI DTUPEeKTOpPHH,
VIIOMAHYTOH B mepeMenHoil okpyzxenus PATH, nin nepeHeceHa B TaKOBYIO NOCPEICTBOM
Komanzbl Custom Build. KoppekTrpoBka mepeMeHHBIX OKPYKeHUd BO3MOKHA C KOHCO-
sin uepes Medio Tools/Settings, Ho AciicTBATEBHA TONBKO HA TeKyLMil ceanc paboTsl.
He 3abynbTe mepesarpy3uTh CACTEMY [MOC/E N3MEHEHM!

Ecim noguporpamma, pmovaemas B DLL, nonkHa 6617b JlocTyIHA H3BHE, B Hell
[OCJIe 3arOJIOBKA TOJLKHA CJIeZ0BaTh KOHCTPYKIUA

IMS$ATTRIBUTES DLLEXPORT :: <uMA_IpouUemypH>
B BhIzbIBalOWUX Hpoledy pax 6Joku nHTepdeiica K BHI3bIBAEMBIM TPOUELY PaM 0pOpMJIs-
10TCcA aHaJgoru4Ho ¢ 3amenolt DLLEXPORT na DLLIMPORT.

Ilpi paspaborke DLL-mpoekTta KpoMme coberBenno Gubauorexn (.d1ll) dopmu-
pyerca daitn ¢ pacmupenuem 1ib, kotopbil B otautane o1 DOS’oBckux lib-daiinos,
BKJIIOYAIONNX peaausanui hyHKIUH, comepkuT Auiiub ccbliky Ha DLL u nepevens na-
xoadAummuxca B Helt pynxuuii. Oba s1u daitiaa mo yMo4aHHo UMeIOT HMA HCXOAHOTO Mpo-
exTa. [Ipn dopmupoBanuu 6UHANOTEKN C KOHCOTA HOJIKHA 3aAaBaThed onius /LD. " 3a-
TOJI0BOUHBIH" (alis 00A3aTe/bHO JOMKEH DBITH BKJIIOUEH B MPOEKT ¢ MyTeM M MMeHeM.
BaTeM ero Hyx’HO HPUIMHKOBATh K OCHOBHOH NporpaMMe TOYHO TaK XKe, Kak H Jo0yIo
apyryio bubanoreky. Oobek THBIR Kox DLL B BEImOJIHAAEMY IO TPOrpaMMy He BKJIOYAeTCH.

HaJgee nyxHo 3anycTuTh exe—daiin. [lpu sarpyske suinmoanaemoro dailia cucre-
Ma MPOCMATPUBAET ero JIAd TOro, YToOH onpelennTth, kakue DLL ucnoabsylorcsa mpu
ero pabotre, nocJie 4ero nblTaeTca onpeae nts Tpedbyemsie DLL.

IoaroToBKy K co3gaHHI0 AMHAMUYECKH JIMHKYeMol GubInoTeKkn Mbl MOKaxeM Ha
npuMepe, yKe pacCMOTPEHHOM JJist cTaTudeckolt bubnnorekyn. BygeT nocraTouno npuse-
CTH 3aT0JIOBOK Nponeaypsl mdn, kotopad skcnoptupyercs u3s DLL n cama umnoprupyer
npouenypsl exproot un pst.
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subroutine mdn(lam,t,n,eps, jmax,p,c)
IMS$ATTRIBUTES DLLEXPORT :: mdn
1 sk oo ook ok o ook ok sk o ko ok o ok Kok Kok ok sk ook ok

'+ PacyeT CTAalHOHAPHOT'O PacHpeneleHHA */

I YHClIa 3afgBOK B cHcTeme M/D/n */
bk Paspaborunr 0.H.PuxnxoB */
1% © */
bk Bepcua 09.03.1995 */

ot okt koo o koo o o ok sk o s ok ok ok sk koo o ok kol ok sk ok ok ok ok ok ok /
double precision lam !! HHTEHCHBHOCTH BXOLAWEIrO ITOTOKA
double precision t '} Bpema obcayx. 3asBKH (IIoCTOAHHOE)
integer n 'Y ypceno xaHanoB obCcnyxHBaHHA
double precision eps !! TouHOCTEL pemeHHsa yp-HHA (6.1.6)
integer jmax !! max MHEeXC OTBETHHX BepOATHOCTell
double precision p !'! oTBeTHHE BEPOATHOCTH
double precision ¢ 1t lim p(j+1)/p(j) mpu Boasumx j
dimension p(0: jmax)

interface
subroutine exproot(k,l,eps,n,w)
IMS$ATTRIBUTES DLLIMPORT :: exproot
integer k H
double precision 1 H
double precision eps !!

integer n H
double complex w H
dimension w(n)

end subroutine exproot

subroutine pst(k,n,lt,r,w)
{MS$ATTRIBUTES DLLIMPORT :: pst
integer k
integer n
double precision 1t
double complex r
double precision w
dimension w(0:k*n),r(*)

end subroutine pst

end interface

Yaenst DLI, Kak B JaHHOM TIpUMepe, MOTYT CChLIATLCA ApYT Ha apyra. Hurepdelic x
TPaH3UTUBHO BLI3LIBAEMBIM IIpoLEeAypaM He 3agaeTcd. ATpubyr DLLEXPORT nna ”Texuo-
Jorndecknx’ nponenyp (K WX 9Hc/y NPHHALJIEXKUT, HAIPUMED, He HYXKHasd KOHCYHLIM
HOJIb30BaTeNsAM pst) He ykasbiBaercd. B nnrepdelicabix k mdn n mfact 6oxax TecTu-
pyioweit nporpaMms! tmdn ykasas arpubyt DLLIMPORT.

PesysnbTarsl pacdyeTa, Kak # CJIEJOBAJIO OXKUIATh, COBIIAJIM C IOJYUYEHHBIMH IO~
CpeICTBOM cTaTudeckotl bubanorexn.

JlocTouH JONOSMHUTERBLHOrO O6CY K AeHUs BONpoc 06 Henosibsopannn mamaru. [Ipn
pabore ¢ DLL cymmapubiil o6beM OpUIoKeHuil, onupaiouxcs Ha GUGIHOTEeKY, yMeHb-
HI2eTCs, ogHako oObeM camoit DLL Ha mopssiok Gogblile, Y4eM aHAJOMHYHOM cTaTHYecKoil
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oubsoTexn. B HanieM npuMepe U3 HATH CPABHITENBHO HEOOMBIIMX IPOLCIYD C 00BEMOM
nexonupix ¢aitnon 8034 Gailta crarmyeckas W JMHaMHYecKast OUOIHOTEKM 3aHMMAJH
26584 1 232448 6aiiToB coorBeTcTBeHno. [IpaBna, OAMH M TOT Ke 3K3eMILIAD Npouely-
pet 13 DLL ogHOBpeMeHHO MOTYT HCIOJAb30BATH HECKOJIBKO BBI3BIBAIOUINX IIPOTPAMM.
D10 JaeT 3HAYUTEJIbHBII BBIATPBIN MPH paboTe NMPUMHTUBOB OMepPAlUOHHON CHCTeMBbI
(vuro u mmeer MecTo B Windows). J1a BRIMHCIHTETBHBIX IPHJIOKEHNH, Ha KOTOPbIE OpH-~
entupopan ®90, Hekoropolt moab3sst or DLL MoXHO 0XKHAATE JHUB B BOJIBIINX CeTAX
¢ apxuTexTypoit ”kiment -— ceppep”. HamomumM, 4TO IJ4 3TOTO 4ieHbl GHOMHOTEKN
JOJUKHDB! OBITH peeHTepabe/IbHBIME (CM. B 9JIeKTPOHHOR NOKyMeHTalnn pa3aed Creating
multithread applications).

11.11.4. Bubauorekapsb

Oépaborunx 6ubanorex (Microsoft Library Manager — 1lib.exe), HiDKe HMe-
HYeMblll OubsHoTeKapeM, HCIOMb3yeTcsi B KOHCOJIBHOM pexnMe 1id hopMHpOBaHHA U
KOPPEKIMH COIEPKUMOT0 GubTHOTER ,, CO3TAHKA SKCIOPTHHIX (BallyIoB H HMIOPTHPYEMbBIX
6ubanorex jaa paborel ¢ DLL. OH MoxeT 6bITh BbI3BaH ¥3 KOMaHIHO cTpoky B dop-
MaTte

1ib [<omuum>] <oaimu>
¢ ONLMAMH I MMeHaMH ¢ailios, cooTBeTcTByIOWMME 3aTpebobannoii bynknun. Hexon-’
HBIMH ABJAAIOTCS .1ib u .obj-datiaw B dopmare COFF. IIpu orcyTcrBum onumit moapa-
AYMEBAETCs PEAKUM CO3TAHHA €IMHON OHOIHOTEKH, NOJIyYaloneil HMs HepBoro obbekTa
CITMCKa W pacimpenne .1ib. DTor pexxum obecneduBaeT coszngaHie OHOMIHOTEK, UX CIIHA-
HHe, MOTOMIICHHE B KOPPEKTHPOBKY (MOCJEAHAA BBIIOJHACTCA IPH HAINIun B 6bubmo-
Texe 0bbeKTa, ONHOMMEHHOTO C OIHUM U3 YJIEHOB CIIMCKa, TpUUeM 3aMeHAIOWnd s/eMenT
JOMEKEeH cJeJoBaTh cpa3y 3a bubauorexoit ¢ 3amensieMbiM ). Onuua /REMOVE: mosso.is-
eT yAaJNTh i3 BUBIMOTeKH nepedncasiembie 3a Hell daitnpl. Onuust /LIST: dopMmupyer
CIICOK yKasaiHol 6ubsuorexku, KOTOpbiil MOKeT OBITH Halpas/eH B yKasaHHblil dalia
ctagapTHEME cpeacTbamu DOS. Hus coxpanenust cylecTByolell 6H6AHOTEKN coIedy-
eT UCIIONb30BaTh onmuto /OUT: <uma_xoBoit>. MoKeT MCIOMB30BATHCS KOMOUHAINA Ol
uuit B opolt komauge. [Ipu GospuoM obbeMe 3amannsa 6ubNHOTEKAPIO BEILIEYKa3aHHY IO
KOMaHIy 3aMeHsI0T KOMaHIHbIM daiioMm 1ib @<daitn>. [lo-suanmony, byHKIAT MOIH-
Jurannmu 6ubANOTEK ¥ KOHTPOJILHOTO GOPMHPOBAHUSA OIVIABJIEHHSA CAEAYeT BBIIOJIHATD
HMEHHO B KOHCOJIBHOM DEXXKHMe.

Bubanorexapb He ucnoabsyer nepeMennyio okpyxenns LIB.
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1. BanmporpaaMupoBaTh pacueT CyMM HIZKeNpPHBEIEHHbIX PAIOB C 3aJaHHON TOu-
HOCTBIO:
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2. Berunennrs 6eCKOHEYHOE [POU3BEIEHYUE

1 (4 1/k)?
?I:I 1+z/k

3. Boiunconre  3/y ¢ totunoctrio 0,001 MeTomoMm mocsenoBaTeTbHBIX TTpUOINKe-
HUlf, cYUTad U3BECTHBIM HavuaJibHOEe HPUDJIKEHE &g .

Yxasanue: BOCNOJIBL30BATHCSA PA3JIOKEHUEM JIEBOM YacTH paBeHCTBa (r + Azr)™ =
Y TIO CTelleHAM NONpPaBKHM C COXpaHeHHeM JmHeiiHoro usena. Ilpu pacdere NpHHATD
m=>5.

4. IToncuyuTars KosmyectBo N 1 cyMMy S TOJOKHTENbHBIX YHCES B yOBIBaIOIIE
OCNEHOBATEeNIBHOCTH {&y, ... 279} . UuCa0 NOBTOpeHMI IHMKJa He JOTAHO MPeBLIUIATD
N+1.

5. HailTu Tpu Ha9aILHBIX MOMEHTA [IOCJIEIOBATENbHOCTH {Z1,. .. 2gg} 10 dopMy-

Jie BILJa
98
mp = Zx{?/gs, k=1,2,3.
=1
B nporpamMme »Toit 3a5a49u TOMKEH OBITH TOJIBKO OOMH LK.

6. CoctaBuTh Tabiniy snavenuit Muoroustena To(z) mma z = —0,7(0,01)0,2,
OJIB3YACh PeKyppeHTHON dhopMmysToi

Trs1(z) = 22T (z) — Tpo1(2), n=12...

IpH HAYAJIbHBIX To(z)=1u Ti(z)=z.
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7. C'ropoHa ds, UPABHILHOTO BIHCAHHOTO MHOTOYTOJILHUKA C VABOCHHBIM THCIOM
CTOPOI BHIPAXKAETCH Uepes «, H paauyc xpyra I dopmynoit

Aoy = \/QH2 ~2R\/R? —a; /4.

OrupaBasack or WeCTHYTOJBHIKA, BOCIOAb30BAThCH 3TOll hopMy 10l A4 onpeesennd
wircaa 7. [lpoliece NpeKPaTHTh, KOLIa YTOYHEHMe 3a OAuil war craneT Menbue 107°.
BriecTu KOHeuHOE 3HAUYEHHE N .

8. Paccyurath pexkyppeHTHO Tabiiny 6UHOMRAJBHBIX K03 (hGHINCHTOB

o
n!
O = m=0,1,
m!(n—m)!
nosarast n = 11.
9. Paccunrars MaccuB KoahduilenTon

k j ,
N AV Ik +i) -
aj; = )\+/l> </\+/1'> HYGR j=0,1,...,50

vae () — ramva-dynxuus; [(z+ 1) = 2[(z), I'(1) =

10. Hateerca tabawua pyHKmuy y(x) I8 Bo3pacTalolleldl IocaenoBaTeIbHOCTH
{x1,. . ro}, npiuen yaawel {x;} pacnonoxens zepasioMepso. Hafitu suavenne y(z)
£y < &< x7y, AHHelnolt uHTeprossueil.

11. PaccunTaTs 3nadenue oboOLIEHHOIO MHOIOWIEHA

Re(2) = ak.z?[k} + ak_l.x[k"ll + ...+ alw[l] + ag

no cxeme, apasgorudnoli merony I'oprepa. ObobiuenHas cTenelb 2l = p(r - - (x—
m+ 1), M = ¢ Ilna onpenenennoctu cumrath k = 14.
12. Buinmoannth pacyeT uentoit apobu

x
aq + T
ay + —————
a» +

az + —
ayq

o cxeme, aHaJoru4dHoi Meroiay l'opaepa.
13. CocTaBuTh NpoLUEAYPY BbIUUCIEHH

20

V2041
tanh(z) = Z oD /Z 5

¢ MapaLIe IbHbIM PACYeTOM 4AeHOB 06eMX CyMM I 3KoHOMHECH Bhrvmcscnuit. Ilpumenuts
2Ty NPOHeNypPy JWIA pacdera
2tanh(1/2) — 3tanh(z — 0,1)
y=
4 + tanh(dz — 1)

14. CoctaBuTh mporpaMmy s ymuoxenuss marpuiiel A(6,10) na B(10,4). Hatitu
HAMMEHBIIN U3 MAKCUMYMOB CTPOK MaTpHUbl-npon3pegenna C ¢ yKasaHueM CTPOKH U
cToN6Ma, B KOTOPBIX OH HAXOIUTCH.

15. Marpuua A umeet b crpok u 5 cronbuos. Haubonbmuil mo Moaynio s/aeMeHT
Kax[AOH CTPOKH MOMEHATH MeCTaMH CO CTOALIMM Ha IVIaBHOH AMaroHaJim.

16. Hadits HanMmenbuuil mo MomyJio anemMeHT marpunsl A(6,10) ¢ moMoupbio nou-
IporpaMMbl BhIGOPa HAMMEHbUIErO MO MOLYJIO 3jeMeHTa BexTopa B u3 n KOMIIOHEHT.
BC’IDOGHIH)IMH (byHKU.I/IﬂMI/I He HOJII)TBOB&TI)CH! .
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