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BBEAEHUE

Ecnu wumeercs mocratodnas W JOCTOBepHas HHGOpPMAUUA O BCeX
KOMIIOHEHTAX CIOKHOT'O TEXHOJIOTHYECKOTO, SKOHOMHUYECKOTO, OHONOTHIESCKOTO WA
ApyToro OOBEKTa YNpaBISHHSA, TO CHHTE3 - IMPOTHO3MPYIOIIHX M YIPABIAIOLINX
MOJIeNieH BHIIOITHAETCA W3BECTHBIMH JETEPMHHHPOBAHHBEIMH METOIAMH (HAIpHMED,
METOJIOM HMHUTAILMOHHOTO MOJenupoBaHust). CIPaBOYHUK COAEPIKUT OIMMCAHUL |
IMAKETHl TIpOTpaMM A T€X CIy4YaeB, KOrga Takasd Nﬁ%O@ZNEE OTCYTCTBYET
MOJHOCTHIO WJIH YACTHYIHO, 4 ¢AWHCTBCHHEIM HCTOYHHKOM Nﬂ@@@gﬁig CITyXKUT
HeOombIIas TabIMua OMBITHRIX JAHHBIX. OTH MPOrPaMMEI PEaTH3yIOT MHAYKTHBHBIA
MOJX0]] K PEIICHUIO 331a9 MOJEIMPOBAHKA TPH MoMolIM nepebopa Gonbiioro wwcna
MOJIENEH-TIPETEHACHTOR TI0 I[eI€CO00Pa3HO BEIOPAHHEIM KpHTepHsM. B pesynbrare
ylIaeTci TONYYHTh eJUHCTBEHHYI0 (IS KaXIOTO BHAA KDPHTEPHA) MOZENb
ONITUMAIBHON CIIOXHOCTH.

TlomydeHHsie MOJENM OIMCHIBAIOTCSA ANreOpaHdecKUMH WIH KOHEIHO-
pPasHOCTHBIMM ~ YpaBHEHHAMH M  NPEAHA3HAYAIOTCA JUIA  pelleHuA  3aaad
MPOTHO3MPOBAHMS, ABTOMATHYECKOTO YNPABICHHS C ONTHMH3AUHEH IPOrHo3a,
pacmo3HaBaHusA 0OPa3OB M aBTOMATHUECKO# Knaccupuraipm.

IIporpaMMel  CNpaBOYHHKA MOXKHO IPHMEHATH DPA3JAENBHO HIH
paccMaTpMBaTh KaK IMAKET INIpOorpaMMm i COBPEMEHHOTO BBMYUCIUTEIBHOTO
KOMILIEKCA

TIporpaMMel CrpymImMpoBaHbl MO THIY pelmaeMbix 3agad B 1 —5 riasax
CnpaBounuka. B Hauane Kkaxaoil TIaBE TIPHMBOAWTCS OOINAst XapaKTEPUCTHKA
JAHHOTO KJTacca 33129 ¥ 0COOEHHOCTH MOMEYeHHEIX TIPOTPaMM.

B onucanum xaxpo0il mporpaMMEer yKa3eIBAIOTCS:

" A3HK MNPOrPAMMHPOBAHHA, THII TPAHCILITOPA H MAIMHEL, THIT 3aJa4H
(nporHo3upoBaHe, SKCTPATIOIIIIS ¢busngeckoro mon,
UACHTHGUKALMA OTKPHITOrO 33aKOHA, CHHTE3 YNPABICHWA, OLEHKA
HAYaNBHBIX MJIH TPAHWYHBIX YCIOBHH, pacrosHaBanie OOpasoe MM
KnaccupUKaups CHTYALNH);

= MEeTOJ pelleHHd;

= BHWJ KpHTepHsA CENeKUHH (PeryaipHOCTb, HECMELIEHHOCTh, OanaHc
MEPEMEHHBIX TUTH KOMOWHUPOBAHHEIIN);

=  obwmii BuA ypaBHenus (anreOpanveckue u rapMOHHUECKHE MOJETH HITH
MOJIENM B BHAE KOHEYHO-PASHOCTHHIX AHAJIOTOBR U hepeHIHaIEHEX
VpaBHEHWH, BEPOSTHOCTHBIE 3aKOHEI). KOHEUHO-pasHOCTHEIE MOMEITH
MMEIOT TPEHUMYIIECTBO Tepe] aMreOpauvdecKiMH B CMEBICIE TOYHOCTH
pemenmit;
=  ¢BOWMCTBA O0BEKTAa (CTALMOHAPHELA WM MEICHHO HM3MCHAIOWIMIA BO
BpEMEHH);
"  HCHOIB3yeMEIe PYHKIMU U MOAIPOTPAMMET,
" KOMMEHTAPHH K TEKCTy M IOCIEIOBATENEHOCTE PabOTH MPOTPAMMEL
JUIS MHOTODSTHEIX AJITOPUTMOB JIOMOJTHUTENEHO YKA3KIBAIOTCS:
= THUTl YACTHBIX OMHCAHWA — TPEXWICHHBIC (¢ = a3y + a;X; + aXo,
YETRIPEXWICHHBIC | = a9 + 81X; T axXa.+ 83X1,Xs, MIECTHWICHHBIE = a9 +
a1X; + BxXo+ 83K, + 31X, + 87X, B CBA3M ¢ IIMPOKHM NMPUMEHEHHEM
JMHEAPU3ANHHA 33394 [IPU IIOMOINY Tepeo0O3HAYCHHS IePEeMEeHHRIX B
ToCHexHee  BpeMs  TPUMEHSIOTCS — MCKIIOUWTETRHO  JTIHHEHHEIe
TpPeXIICHHEIE OTCAHNS;
] CIOCOD TOCTENMEHHOTO  YCIOMKHEHWS. MoJenel, B  MHOTOPSIHEIX
amroputMax (mepefop BceX Map ApTYMEHTOB, NOCIEAOBATENBHELH
BBOJ Tap ¢ OPTOTOHANM3ALMEH, CIyJaiHblif mepeGop MapTHEPOB U T.
n.);
" cnocob Beibopa MOZENTH ONTHMAIBHON CIOMKHOCTH («C TPOTEKLHE
UM «6e3 MPOTEKIMH TEPEMEHHEIMY ).

Jns TOSICHEHUS TIPUHIHTTHATIBHEIX ocobeHnocTei TmporpaMM
CaMOOPTAHI3AIHI HEKOTOPEIC TIPOTPaMMEI CrpaBo9HHKA cHaOkKeHE!
HILTIOCTPATHBHEIMU TipuMepamu. TloamporpamMmet, o6Ioye 1y HECKOIBKUX TIPOrpaMm
Cnpapodunmka, BHHECEHH B TpHnoxkenne. OHM MOTYT TIDHMEHATBCA Kak
CAMOCTOATENbHEIE TH0O0 B BUIE OIOKOB.

B uenom panneni CnpaBOYHMK JOCTATOUHO HOJNHO OTPAXAET COBPEMEHHOE
COCTOSIHME M TPUKIAJHEIC BO3MOKHOCTH TEOPHM CAMOOPTaHW3AIMH Mozeneil ma
OBM IIoMEIIEHHEIE B HEM TIPOTPAMMEI SBILIOTCA 3()¢EKTHBHEIM MHCTPYMEHTOM JUIS
PEIIEHUS MUPOKOTO KPYTA 33/1a9 MOJICTUPOBAHMS CIOKHBIX TIPOIECCOB M CHCTEM
JUIAL Lenei IPOrHo3a U yIpaBIeHMA.




Masa1

WHAOYKTUBHbIN METO[1 CAMOOPIAHU3ALIUK
MOAENEW HA 9BM

1. CAHTE3 MATEMATUYECKUX MOAENEN
NPU NOMOLUU UHOAYKTUBHOIO METOOA
CAMOOPIrAHU3ALIUU HA 3BM

IIporpamMmel, mpeicTasieHnble B CIPaBOYHMKY PEATH3YIOT HOBBIM HHIYKTHBHBIH
METOJT caMoopraHu3aiu  Mojeneli  Ha OBM, ocHOBaHHBIH Ha HMCHOIB30BAHHH ONBITHBIX
JAHHBIX IO TaK HA3bIBACMBIM BHCIITHUM %NHO“.EHS.

Hnoyxmuenulii METOJ] MOJICIIAPOBAHMS, OCHOBAHHBIM HAa HPUHIMIIE CAMOOPTaHM3aIMH,
HCXOAUT W3 MHMHHMAJILHOIO 00BeMa TpeOyeMoi JIIi MOJCIMPOBAHMS  AIPHOPHOM
wHpopmMaipr. OHAKO 3TO HE O3HAYAET, YTO JIOCTOBEPHBIC 3HAHHS 00 OOBEKTE JIOJDKHEI
CKPBIBATBCSI OT MAIIMHBL: BCE, YTO M3BECTHO TOYHO, HYXXHO eif coobmurh Hemocrtarommme
CBEJICHMS MallIMHA HAXOJUT ITPH IMTOMOIITH 1epebopa (TocIeI0BaTeNbHOM OIEHKH) OOIBIIIOTO
YKClla BAPUAHTOB MOJENEH 10 HEKOTOPHIM BHEIIHMM KpHTepHsM. TakuM o6GpazoMm,
TIPAKTHYECKH METOJI SBJISIETCS KOMOUHUDOBAHHBbIM. MCTIONB3YETCS JOCTOBEPHAS aIpHOpPHAsK
nHpopMaiga 06 OOBEKTe M HHIYKTHBHBIH IepeOOp M OICHKa MOJICICH-TIPETCHICHTOB.
OlLeHKH HaXOJATCS 10 CPABHHUTEIBHO HEOONBIION YaCTH HCXOHBIX ONBITHBIX JIAHHBIX.
OcranbHBIC JIJAHHBIC WCHOJNB3YIOTCSI NI TIONYYSHHS] OICHOK KO3 HUIIMEHTOB |
BBUSICHEHMS ONTHMAJIBHOM CTPYKTYPHI MOJACTH. lIpHMMEHEHME Memood HAUMEHbWUX
keaopamos JUIA OLEHKH KOd(pPHIMEHTOB MOJEIH HE SBASETCS NPHHIMIHAIEHO
HEeOO0X0IUMBIM. M3BECTHBI aJITOPHTMBI, T/E OIICHKH KOX(D(DHITHEHTOB HAXOIATC TaKKe, KaK
M CTPYKTypa MOJEIH ONTHMAJIBHON CIOXKHOCTH, IIPH TIOMOINM IIepedopa BapHaHTOB
JIMCKPETHBIX 3HaueHWi. [IpyMeHeHre MeTo/Ia HAMMEHBIINX KBaJPaTOB TOJBKO YMEHBIIATH
00acTe mepedopa Mozee.

W3 cpaBHEHHS MemoOa pezpecCUOHHO20 aHAAU3A U UHOYKMUBHO20 MMOOQ
camoopanuzayuu mooenel CIeayeT, 4T0 B KaXKJIOM M3 HHMX HMCIONB3YeTCs Tabnmia
ONBITHBIX JIAHHBIX, OJHAKO, NPH DPETPECCHOHHOM aHAIM3€ MPHUXOJUTCS IPOM3BOIBHO
Ha3HA4aTh  CTPYKTypy Mogemd. OOBACHIETCA 3TO TEM, YTO  KPHUTEpHiA
CPEIHEKBAJIPATHYHON OIMMOKH, PAaCCUMTAHHOM 10 BCEM TOYKAM TAaOJHI(BI OIBITHBIX
JIAHHBIX, SBJISIETCA BHYTPEHHHM KpuTepueM. JI1000# BHYTpPeHHHH KpHUTEpHMH CpaBHEHHS
MoJIeNicH TIPHUBOJIUT K JIOKHOMY TPABHIIY: 4eM CJIOXKHEE MOJEIb — TEM OHa TOYHEE.
ClOXHOCTD MOJICTHM, HAIpHMEDP, TOJMHOMHMAJIBHOM, OIEHHBAETCS YHCJIOM M BBICHICH
CTENEHbI0 cjaaraeMbix. YeM Oojbine WICHOB TOJHHOMAa — TEM MEHBIIE
CpeTHEKBaIpaTHYHAs OMMOKa.

B ommmume oOT MeTola PErpecCHOHHOTO  aHauM3a MHAYKTHBHBI — METOJ
CaMOOPraHM3aIlii MOJIeNIcii OCHOBAaH Ha IIPMMEHEHHS BHEIIHHX KPUTEpHEB** BRIOOpA:
PEryasipHOCTH, MMHMMyMa CMEHICHMsS, Oajanca NEPEMEHHBIX M KOMOHMHMPOBAHHBIX.
Cornacuo teopeme l'ereiis M3 MareMaTHUYECKOM JIOTMKH O HEOOXOIMMOCTH BHEIIHETO
nonoauenus [13] Tonpko BHENIHME KPHUTEPHMH ITO3BOJISIOT BHIOPATH €IMHCTBEHHYIO (IS
KaXJIOTO KPUTEPHST) MOJIENIb ONTHMATBHOM CIOXKHOCTH.

CTpykTypa MOJEIN ONTHMAIBHOM CIOXKHOCTH COOTBETCTBYET MHHMMYMY BHEIIHETO
KpuTepusi. Moiens Ha3bIBACTCS HEeOOYCAONCHEHHOU, €CT CIIOKHOCTD €€ CTPYKTYPHI

* Kpurepuil HA3EIBAETCA BHYTPEHHHM, €CIH €ro ONpPEJACIEHHE OCHOBAHO HA
MCIONB30BAHUM TOW XK€ HWHGOPMAUMU, TEX XK€ JAHHEIX, KOTOPHIE WCIONB3YIOTCS W IS
TIOJIY9E€HHUS CaMO MOJEITH.

**  Kpurepuil HA3BIBAETCSA BHEIIHUM, €CJIM €r0 ONPEAEIEHHE OCHOBAHO HA HOBOM MH(MOD-
MAIHH, «CBEKHX)» TOIKAX, HE MCIIONB30BAHHEIX TPU CHHTE3€ MOEIH.

(oueHHMBaeMast, HANDHMED, MO YHCAY U/IGHOB H CTENEHH YPABHEHHS PErPECCHH) MeHbIIE
ONTHMaJbHONH. MoJenb Ha3LIBAETCH NEPEYCACHCHEHHOL, €CAN CNOXKHOCTDL ee CTPYKTYPb!
GoJblue onTuManbroil, [lepeycsioknenne MOACIH TAK Ke HEONYCTHMO, KaK H HCAOCTa-
TOYHAs €€ CJAOMHOCTD.

EcTb elle OAKO CYIECTBEHHOE OTJIHUHE PErpeCcCHOHHOTO aHANH3a H METOA3 CaMo-
OprauH3aluH: PErPeCCHOHHLIA aHA/MH3 NO3BOSET CTPOHUTH MOJLGNH TONbKO B 00JaCTH,
e Yncao Ko3PQUIHEHTOB MOAETH PABHO HJIH MEHbIUE YHCJIA TOUYEK TAOJAHLDbI ONIBITHBIX
AaHHBIX. MHOTOpAAHbIE 2JTOPHTMbI CaMOOPTaHH3AIKH NO3BONAIOT JaJeKo BhilTH 3a
npegeant 5Tofl o6aactH. UHCNO KO3PPHUHEHTOB MHOTODAAHOR MOIENM MOMKET H3ME-
PATBCH MHJJIMOHAMH, W BCE OHH GYAyT OlUeHeHbl no TaGauue, umewwel, Hanpumep,
scero 20 touek. Mmenno B 3TOH
HOBOI o0jacTH cJelyeT HCKaTb
camble TOUHbIE U HeCMellieHHble MO-
LeH, TaK KaK CJOXHOCTh MOje-
JH sl CTIOXHBIX OGBEKTOB NPHH-
uunuaabho Heobxomuma Perpec-
CHOHHBLIT e aHadH3 JaeT TOJbKO
CPABHUTENBHO MPOCTLIE MOJCAH RA-
JIEKO HE ONTHMANbHOL CAOMHOCTH.

Merosbl CaMOOpTraHH3alKH
HaMpaBJ/IeHbl HA yMeHbLIEeHHe Heol-
XOAMMOH anpHOpHOR HHOpMaALIH,
BBOJHMOI YeJIOBEKOM B MalllHHY.
B namsith MaliuHb BBOAAT HEGOAD

0 Wopt ] wyio TabauLy  CTaTHCTHYECKHX

nauusix  (raupumep, 10—20 To-

Puc. ). Onrtumusaius AauHsl Tabiulbl ONBIT-  YEK) M YKa3biBAIOT KPHTepHH B

HBIX AaHHDLIX: Gopa (cenekuuu) mogean. Mawmu-

{ — AR HecTANHOHApHBIX  OObekToB; 2 «= masn Ha HAXOAHT €AHHCTBEHHYIO MOJLEIb

06BbEKTOR C NOCTOAHHBLIM 33KOHOM Od.ﬁ:,\_mhv:om CJAOXHOCTH :v: o=

Moilli nepeGopa GoOJABIIOTO YucAa

sofenell 110 3alaHHOMY KpHTepuio. B pesyabrarte noayunaeica MOfenb, pawoulas ofb-
eKTHBHBIH NPOrHos,

[TpuHUKD CAMOOPTaHH3ALUHH COCTOHT B TOM, HTO NPH MOCTENEHHOM YCJIOXHEHHU
Mojesefi HeKOTOpbie KPHTePHH {HMeloll e CBOACTBa ¢BHELIHEr0 AOTNOJIHEHHA») POXOAST
gepe3 CBOi MHHHMYM. Mallina npu nomoiln nepebopa Mojeneft HaXOMUT STOT MUHUMYM
H YKa3blBaeT eAHHCTBEHHYIO MOJe/b ONTHMAJLHOM CIOKHOCTH.

Besuunny MHHHMAAbLHOTO 3HAUEHUA KPHUTEPUA — IVIYOUHY MUHHMYMa MOXKHO
paccMaTpUBATL KaK OUEHKY KauecTBa MOAeIHPOBAHHS H HajexHocTH mojean Ecau
ray6okuli MHHHMYM He AOCTHFHYT, 3HAYHT, MOReIb He Ralijena. D70 MOXKET HUMETb
MECTO B CJEAYIOWHX CAYMAsiX: BXOAHLIE JaHHble CAHUIKOM 3alIyMJIeHbl; He COmepKar
CYULECTBEHHBIX NepeMeHHbIX, M160 o0bheKT ABJAACTCH HHACTEDMHHHPOBANHBIM (32KONOB
poobie 1er) *; onopHas GYyHKUNR He NOAXOANT AJS A3HHOTO MPOIleCca; YYHTLIBARTCS
CJAHWKOM MaJIo 3ana3fbiBaioWuX apryMeHToB ¥ T o B T1akux caywasx ueoGXomimo
paciiupuTth o6aacTb aepeGopa Moaeau

HeoGxoaumas riy6nHa MUHUMYMA OUEHHBAETCS H2 OCHOBAHHH ONLITA MOACH]O-
BAHHUSI JAHHOTO KJacca o6beKTOB € yyeToM yposus noMeXx. Ecau u3BecTen yxe oauH
H3 33KOHOB, ReHCTBYIOWHX B 0ObEKTE, TO NPH MOMOLLK NPOULAYPbl €F0 BOCCTAHOBJCHUS
110 METOAY CaMOOPTaHU3alMH MOMHO ONPEJSNIHTb COOTBETCTBYIOULYIG@MY TVIYOHHY MH-
inmyma. Tako# »e, OPHEHTUPOBOYHO, NOMKHA GuITh TYGHHA M 18 APYTHX 33KOLOB,
AeficTByIOUlHX B OOBLCKTE NMPH TeX Ke YCAOBHSX.

Fny6uHa MUHHMYMa KPHTEPHS BLIGOPA MOJEIM MOXCT ObiTb HCIOJb30BAHA AJAs
OLEHKH BCEX NapameTpoB aJAropHTMOB CaMOOPTAaHH3AalLMUK #, B TOM 4ucCie, ANA Bbiopa
ONTHMAJbHOU AMMHBI TaGAKLB ONBITHBIX AaHHBLIX [auxa tabaunst nocrenenno uapa-
IMBACTCS, NOKA 370 yBeJHuuBaeT rAyOHHY MHHHMYyMa OCHOBHOro Kpurepus [lpu
3TOM BO3MOXKHbLI ABa pe3ynbTata (puc. 1): A1 HeCTallOHAPHBIX 06BEKTOB i A1 OGLEeK-
TOB C MOCTOSIHHBLIM 33KOHOM.

* Hanpumep, ycrexa n MONeNTHPOBAHHK HeJMb3R JAOCTHUYDL NPH NOMNBLITKE CHHTE3HDOBATh
MCIedb LA TNPOr#o3a BHXOZHON BeJHUHHBI reHepaTtopa Cay4aliHbLIX YHCEA MO UPEALICTOPHH.
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Tlepsuill peaynbraT CBHAeTeJLCTBYeT 06 YCHEIIHOM ONpeJeJeHHH ONTHMAJNLHOTO
YICJIa 1OYeK NPEeALICTOPHH (Takol pe3yJibTar MoJyuaercst AJS HEeCTAIlHOHAPHBIX, Mel-
JICHIO H3Melsilouixcs  o6beKTOB), BTOPOH — Xapakrepen RAJsl CTAUHOHAPHLIX 00LeK-
TOB, B KOTOPLIX ACHCTBYET MOCTOMHULIE 3aKOH.

Brifop Annubl yuuThIBaeMOH NpPeNLICTOPHH GYHKUHOHANBHO HE CBA3ali ¢ BHIGOPOM
lIara QHCKPeTH3alHH HepeMEeHHbIX BO BpeMeHH JTa BEJIHYMHA TaKiKe JOJIKHA BBHIOH-
paThCst C ydeTOoM YTJyOJeHHS MHHUMYMa KpUTEpHs

CorsiacHo Teopeme HenosiHOTH [eflesis, 3ajlaya uAeHTHQHKALWY CTPYKTYpH M na-
paMeTpoB MOJleJ1 HEKOPPEKTHA: TOJbKO [1PH HAaJHYMH HEKOTOPOTO BHEIIHENO AOMOJIHE-
HHs1 MOJKHO NOJTYYHTDb eIMHCTBeliHOe ee pewenre Bo Bcex pa6otax no MOAeSHPOBAHNIO,
Tie TeM WIH APYIHAM CIOCOO0OM MOJIYHEHA eJUHCTBEHHAas MOJAe/b, NPHUMEHEHO HEKOTO-
poe BuewHnee gonosHesne OCHOBHOW HEQOCTATOK COBPEMEHHOTO MOAEIHDPOBAaHHA CO-
CTOHT B TOM, YTO BHellHee JONOJHeHHe BbiGUpaercsi HeafeKBaTHO 3ajaue.

2. TP OCHOBHbLIE CTPYKTYPbI ANFTOPUTMOB
CAMOOPIAHU3ALMM MOLENEN HA 3BM

B camom o6iem Bujde aATOPUTM HHAYKTHBHOTO MeTOa CaMOOPFaHU3aLHH MOJeNel
MOX(HO NpPEeLCTaBHTbL B BHJe oOuIeil CXeMbl CTPYKTYpPH aJTOPHTMOB CaMOOPTAHU3AUHH
monenelt Ha OBM (punc. 2), cocrosiuedi u3 resepatopa mofeaeit (M), ua Bbixojie Ko-
TOpOro (B ONpefesieHHOM NODPSAKE MOBLILIEHHS CJAOXHOCTH) NOJAYYalOTCs BapHaHTH
(npeteusienTsl) nmojesedl, u cesekTupylonero ycrpofictsa (K), BhiGnpaiowmero (no sa-
JAHHOMY KDUTEDHIO) CaMYl0 JAYUYILYIO MO-

neab (B). Kpumepua

B 3asucumocTd 0T ycTpoiicTBa reHepa- h
TOPa MOJeJeli-NiPeTeHIeHTOB MOMKHO pasJiiu-
YKTb TPH OCHOBHbBIE CTPYKTYPB! aJFOPHTMOB |ol/o||
CaMOOPraHu3aluuyu: OAHOPsSIAHLIE (KOMOHHA- m ¥ =3
TOPHbIE) aJTOPHTMB ¢ 3aHYyJeHIIeM KO3(hdu- .
LHEHTOB, MHOTOPSMHBIE AATOPUTMBI C NOPO-

roBbIM O.ﬂmo_uoz, MHOTOpAJHLIE aJTOPHTMbI Puc. 2 n.ﬁvv\x%%vmmm cxeMa ajro-

C 3anyJaeHHem Ko3(pdHUHEHTOB. u
. ] ozesIe
llepsaa cmpyxmypa — KoMGuHATOPHWIE anl- WM;Wo%Z.SZOO_uE::S iRH - MOREREH

roputm MIYA mas manaoro umcna nepe- M . p

mennsix (R0 20) — w3oGpamena na pHC. 3 foL g CRTOR e ton: B
H COOTBETCTBYeT reHeparTopy, KOTOPLI Npo- BLIGOP eAHHCTHEHHGH MOACAN ONTHMAJL-
H3BOJNT BLIGOD MOLRJIH H3 TOJHOTO MOJK-  HOR ClOMIOCIH

HOMa NPHPABHHBAHUEM HYJIO (¢3aHYJCHHSNY)

TeX WM APYFMX €ro caaraemeix. Hanpumep, u3 noiunoma BTOPOR CTeneH#

g == dy + a;t -+ a,t?
noJiyyaeM TPH YKODOYCHHLIX, YaCTHbLIX NOJHHOMA:
g=a,+ait; q=a,+ ayt* q=a;t + a,t?

¥ ORMH NOJHBIT nosnHom. Takum o6pasoM, nody4aem TabJHIy NMOMHHOMOB C MOCTE
NEHHbINM yoJIoXHeRHeM cTPYKTypul (/). Kakaulfi H3 moaunoMoB RO/UKeH ObITh OLEHEH
1o #30paHHOMY KpHTephIo cesexund (2) ITonuHOM ¢ HauAydIHM 3HaYeHeM KPHTEPHS
H ABJISETCS NOJIIHOMHAALHOH MOJeJblo ONTHMasbHOMR cioxuocTu (3). [TpoussonuTcs
fepecyer oUeHOK KOIPhUIMERTOB MONEJH MO BCeM TOYKaM TaGJiHlbl ONLITHLIX AaH
HBIX ().

Sra crpykrypa [19] peannsoBana B TaK Ha3biBAEMBIX KKOMOHHATOPHLIX aNTOPHT
max MY A» i peKoMeHJlyeTcsi B TeX CJy4asiX, KOTJida YHCJO CJArdeMblX [OJHOFO 0K
noma ne npessiiuaer 20 [lpu 3ToM Ko/THYECTBO CPAaBHHBAEMbIX HAaCTHBIX MOAeJel PaBHC
220, «3anyaesue» KO(PHIHEHTOB MO OYepPEAM B Pa3HbIX KOMOHHAUMAX CHIEAyeT pac
CMaTpHBalb Kax CpPeAcTBo Gopblbl ¢ noMexami.
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Bmopas (nopozosas) cmpyxmypa noKazakna Ha puc. 4 [ YHCIA NepeMEeHHLIX
0 1000. MuoropsiiHuifl aATOPUTM CEJEKUUH MOMYYHI 1anGONbLIYI0 H3BECTHOCTL HOJ
naspanueM Meroaa I'pynnosoro Yuera Aprymentos (MTYA) [15]. Ero moxuo apuse-
HATb, KOTAa TabaHlUa JNaHHBIX COfepXUT Bcero 10—20 10uek, I8 NOUCKa MOAeJH B
06J1aCTH CJIOXHOCTH, TJle YHCJAO KOIP(PHUHEHTOB HCUHC/INETCS MHJJHOHAMH.

B neppom psiy ceneklinn oGpa3yloTcsi BCe BO3MOXHbIE Naphl apryMeHToB, B AJs
KOXKA0H W3 HHX HAXOAMTCH HacTHAA MOJeJb:

) 2 .
g=1F (x;, xp) = QQN + D:k\ -+ cm_xk -+ :msk\ + Q:xkl*.. nw\«‘.x? '=1,2 ..., S;
L —1)
=i+) 42 00 =152, .., (=1 S = 3

Ecau 06031a4nTh uncsio BXOA-
_mﬂswg 0,00, 2 Go*agt? HbIX TIEPEMEHHLIX NepBOro psja
- yepes [, T0 B GOJNBLWHHCTBE [PO-
ayta,teayt? ap*art at rpamM  BhIGHpaeTcs F, = F, =
PRI =fy=..=F =1(@— Hozow

NOC/EAHErO PSIA CeJeKLHHU)
G ayteastioagt? B paGote [38] paccmorpena
3a/la4a onpeesieHKs ONTHMAAbHO-

r0 3aKOHAa M3MeHeHHd F AAs ajro-
putMa MI'YA:

Fg=[(S),

rie F — cpo6ona suiGopa (KOAH-
4ecTBO BHIGHpaeMbix  MOjefelt);
S — HOMep psifa cenexuuy,
HauHasi 3ajaua aHajoTHuHA
3ajiaue onpeesSeHust ONTHMAIbHON
CTPYKTYpbl nepuentpoua [17].

Puc. 3. [lepBan cTpykTypa (koMGuHaTOpHBI OueHxn K03 PHLHEHTOB YacT-
anroputm MI'YA) nas Majioro uscia nepemeH- | HbX MOAeNeHl pacCUHTHIBAIOTCH [0
HbiX, Jo 20: YacTH AaHHBIX, Ha3blBaemblx 06y-

I — Tabauua NOCTENEeHHOTO YCJAOMHEHHA MOJeNH, yajoueil NOCAENOBATENLIHOCTDIO.

2 ﬂ ouenKa xoweeszxquoﬂ no hm_::zz o6yyato- M3 Beex wacTHoiX Mogenell BLIGHPa-
ufefl  MOCAeROBATeNbHOCTH; J ~- BHIGOP MOAeaH MO : v

LOMGHUHPOBJHHOMY KPHTepHio, 4 — Nepecyer ome-  S1CH F aiyuwix, paoumx munn-
HOK KOIPPHUHEHTOB MOJENH 110 BCEM TOYKAM: 5 — MaJlbHbl€ 3H4YCHHA KDPHTEPHA Ce-

BLIKOA JeKIHMH  (MOPOTOBLIE  CamMooT6Op
AYUUIHX MOJeJseit).

Bo BTOPOM DAY CeNexkunH o6pasyloTcR Napul BLIXORHBLIX MEPEMEHHBLIX, [po-
IIeALIHX NEPBBIA PAM, H LA KAXKAOH H3 HUX HAXONATCS YACTHEIE MOJEJIH BTOPOTO ps/a
H 7. & HapamunBanne psjioB ceeKIHH NPOJOIKAETCS JIO TeX [10P, TOKa OCHOBHOMH KpH-
TepHil ceIeKLUMH (MUHHMAJIbHO® U CPejiiee 11 BHIGPaHHbIX NOJHHOMOB ero 3HayeHue)
nagaer. Ha nocseanem psny cefexuun ocoGenHO DEKOMEHAYeTCs [IPHMCHEHHe KOMOU-
HHPOBAHHLIX KpurepueB. Ecau uncno F moaeneit, oT6upaembix Ha Ka®IoM paly cesiek-
LIHH, JOCTAaTOYHO BEJIHKO, TO Pe3y/braT NOJNOro nepeGopa mojenci ve GyaeT notepsH,
YTO M SBJSIETCA UEJAbI0 JAHHOFO COKpamelRoro nepeGopa. OcHOBHAA uedb BCEX aAT0-
PHTMOB — He TOTEPATH PE3yNbTaT, KOTOPLIT MOXKHO Ob/IO OBl HOMYYHTL BPH NOMOLLN
nossoro nepebopa. OcoGeHHO 3(PPEKTHBHBI OPTOTOHANH3HPOBAHHDBIE MHOFOPSTHBIC
anroputmbl MI'YA, X075 oHH TPe6yIOT OCTOPOKHOCTH NPH HOPMHPOBAHHN NEPEMEHHBIX.
Uncsio npeanoxennsix aaroputMoB MY A BospacTaeT ¢ KaxAuim liea, HO BCE O
OCHOBaHbl HA €JHHOM I[IPHHLKME CAMOOPTAIIKH3ALHH.

[lpumenenre MOPOroBeIX CaMOOTGOPOB TAK JKe, KK H «3aHyJIeHue», CJACAye! pac-
CMaTPHBATL CPeACTBOM GopbObi ¢ momexamu. [lpu stoM passnuvaioics  CleaylouLite

* B oGiuem cnyuae snavenusn Fg (S = |, r) MOryT GuiTb (POHIBONLHLIMI, YAOBACTBOPA-~

UMy orpainuyennam F, <, 2 < Fg < nw..m ! (S =2, r).
]
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Brodst

3 1)
X‘ § nN's \5 %N \.\u \_\. L\.w RS.« \1\:
XN Nu
i L.
X
Am 1 7]
KXo

I —

Puc. 4. Bropaa (noporoBas crpykrtypa
MI'YA ans uncaa nepementsix go 1000):
I, Il — noporosbic oT6ops F AyHIIHX MoJe-
el nNo KPHTEPHIO ceneKUHH; A, — aiaro-
pHTM tonnapuoil oGpalOTKH NepeMeHHBIX

Puc. 5. Tpetbs crpykrypa MI'YA (uefi-
poHONOJO06HAS CeTb C NPHPaBHMBaHHEM
HY/MO Ko3QQHUHEHTOB A8 YHCJa nepe-
MeHubIX 10 100)

ABa BHIA MHOTOPAAHLIX AJTOPHTMOB. aNnrOPHTMBL C :ﬁo‘qw:::mm onpeaeaesnbiM nepe-
MEeHHbIM, aJropHTMbl Ge3 npoTeKUHH.

HonyctuM, B NOJHOM [OJHHOME YYAaCTBYIOT YeThipe MepeMEeHHbIX X;XaXgx,. O6pa-
3yeM MaTpHiy CoueTaHui

- x, Xy Xg Xy
2
X X XiXe | X1X3 | ¥1%4
2 X
Xo X9 XgXg 2%4
2

X3 X3 X3Xy

! 2

X, . . X

B anroputmax c npoTekuueil nepeMenHoli x; BbOHPaCTCH MO KPHTEPHIO OLHO YacT-
HOe ONHCAHUe U3 YeThbipeX BO3MOXKHBIX (epBas CTPOKa). B anroputmax 6e3 npoTekuun
BLIGHPAETC JyUllee YaCTHOE ONHCAHUE U3 BCEX YKa3aHHHX B MaTpHue couetanuil. Ipn
3TOM HEKOTOpbie M3 MePBHUYHBIX /TePEMEHHbIX OTCEHBAIOTCS H B BLIXOANON MOJENM He
YuacTByioT.

Tpemosa cnipykmypa u3obpaxaer HelipoHONOAOGHYIO ceTh (pHC. 5) opranu3auuu
NOHCKa €RHHCTBEHHON MOJENH ONTHMAaJbHOH CJIOMHOCTH NPH NOMOMIM MHOTOPSIHOIO
aAropH1Ma, Tlie BMECTO MOPOTOBBIX CaMOOTGOPOB NPHMEHAETCS] NPHPABHUBaHHE HYJHO
ZOwG%EB=m:ﬂom HEKOTOPOro (IOJTHOI0 NMOJIHHOMA Ha Ka)XXAOM PAAY CEJNEKITHH.
u\vwa:mmsm SJIEMEHTOB CCTH HUMCCT BHA

g = @y + ayx; + apx, + agX1Xy.
w%% O._,Tv::%vV\ MOXHO [IDHMEHHTb MMPAKTHYECKH, KOorjga B 3ajaue nOhoE—m:ﬂnm
ne Gosee 100 HCXOANBIX NEPEMEHHBIX.
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3. HEOBXOAUMOCTDH CIMIOXHOCTH MONENHU
ClOXKHOCTL MOJEIH ONpefesisieTcsi KOJHYECTBOM apryMeHTOB H Bbiciuell cTenesbio
noJHHOMa. JIJ1s MHOTHX OOBLEeKTOB MOJeNb ONTHMAJbHON CJOXHOCTH JIEKHT JaJIeKO
3a fpefefamMH JHHEHHbIX, KBaJApPaTHUHBIX, KYOHUECKHX # APYTHX MPOCTHIX HOJMHHO-
MHaJbHLIX Mofededi. ClOKHOCTD MOJEIH JOMKKHA OLITh afleKBAaTHON CJOKHOCTH MOIe-
aupyemoro o6bekra. CpaBnum Mexay coloit METOAL CHHTe3a MOfeell HA OCHOBaHWH
aHanu3a npefbicTopun (T. €. Mo TaGAHUe ONLITHLIX JaHHBIX) — PEerpecCHOHHbIA aHaIu3
H aJTOPUTMLI CAMOOPTaHH3aUMH MOJeaH (KOMOHHATODHbIE H MHOTODSJHBIE):
Perpeccuonnniii anaau3. [1pH HCMONB30BAHHY DErpeCCHOHHOrO aHaMH3a MPHXO-
JUTCS HCKAThb MOAEJH TOJNBbKO B 06JacTH, [e YHCJO YJIeHOB MPaBoil yacTu ypaBHeHHS
perpeccHy He MPEBOCXOAHT YHCIAA TOUeK TaGAHLbl. [Ina ycTpaHeHHs BAHAHUSA caydail-
HBIX IOMEX PEKOMEHAYeTCs YBEeJHYHTh YHC/IO TOUEK B MSITh — LeCcATb pa3. [Ipu necsth

Tabauya 1

3aBHCHMICTb YHCIA YJEHOB [I0JHOTO MOJHHOMA OT BHAA 4YACTHOTO ORMUCAHHA
(Ha fecaToM pRAY cenexkuuH)

Bua yacTHOro OnNHCAHHA Yucao «:..OIOW. noJiHOTO :O.\:A.EO_SN
G =a, +ax, +ap, L4210 4 210 = 2049
G =y + qx, +azx, + agx.x, |4 w:..+ ot0 4 92-10 = ]0°
9 =080 + aix, + ayx, + agxx, + 1 4210 4 2t04 9,92 103108
2 2 .
4+ aux; + ax,

nepeMelHblX FOTHbLI CTENeHHON NOJIHHOM BTOPOI CTENeHH COAEPHHT: CBOGOAHbIX uJe-
HoB — |, nuHeltnbix anenoB — [0, kBagparos — 10, kosapuauuii BTOporo mopanxa
ﬁ.wo = 45 Bcero: 66 unenos

Jlaxe ec/tM OTrpanuuuTLCs BTOPOI CTeneHLIo NOJHHOMA, TOo noTpefyercs Tabauua,
copepxawan 66 X 10 = 660 onuiTHEIX Touek bBoJiee CIONKHLIE MOneIH NJA perpec-
CHOHHOTO 3HAJH33 APAKTHYECKH HEROCTHIKHMB

Kom6unatopuwie aaropurmsl MI'YA, IMpaktuuecks na GoJbliofl BBIYHCIKRTEILHON
mawdie (Hanpuvep, BOCM-6) moxuo nepeGparts Bce KOMOHHALMH «3aHYJICHUA» KOID-
GHUUHEHTOB NOAKHOMA, cofepxantero 20—25 urenos MakcHMaNbHO AONYCTHMAR CI0NK-
HOCTb MOAEJIH OfpeleasneTcs 3THM ducaom Hanpuvep, nosHoe onHcanHe MOXKET HMETh
TakoH BAx

2, - )
G =&y a1X; + gy - GgXq 4 AgX] + Ag¥y -+ AeX] + rtiXy + Ag¥iXg + AyX Xy +
a8 B a0 2 2 2 2
10%] F Q¥ F GupXg b QraXiX) o Q100K - QXX dyeXaXs

2 )
- agX3Xy A yeXaXs | Q1gX XeXs

Tpu aprymeHrra, TpeTbsl cTenmeHb MOJHHOMJ, ABaZlaTb CJAaracMblX, YICIO renepHpye-
MBIX TIPH MOMOULY «3aHyJeHHS» mogesedt (220 — 1) = [ 048 575).

[Mpumensnn komGuuartopusle aaroputmsl MLCYA, crenyer moMHuTh, 4to o6Jacrb
GoJsiee CHOMHBIX MOJeJseil He MOXeT GhITb HCC/Ae[0Bala ¥ YTO HMEHHO TaMm MOT'yT OHIThL
nanGonee tounble monean [los1omy komGHHaTopHbe anroputmul MIYA caepyer npu-
MEeHSiTb TOJAbKO TaM, e anpHOPH ABAJUATH C/AaraemMblX NJOCTATOUHO; B OCTAJAbHBIX CIY-
43X CJACAYCT MPHMEHATH MHOTOPALHLIE AJIODPHTMBE

Muoropsagusie aaroputMsl. [Ipy ucnojabiosannu HeJHHeAHOIO YaCTHOTO ONMCAHHA
MHOTODALNbIE CEIEKUHOHHLIC AJFOPHTMbI MO3BOJAIOT MONYYHTL MOJEJH NPaKTHYECKH
M0o00it CI0KHOCTH (CTeNeHL 110J1HOMA HAa KaxKaoM pady yasausaercs). [Tpu aunefHbix
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YACTHLIX OMMCANMAX CTENeHb MOJMHOMA He YBeJHUHBAETCH, MEHSETCS TOJALKO UHCI0
BXOASIILHX B OKOHUATEJbHbIH MOJHHOM 4JIeHOB. MaKCHMaJbHOe UHC/IO UJIeHOB MOJENH
NpH QecsiTu psifax CeJeKUHH npHbBeleHo B Taba. 1.

[Tpumenenne TaKHX CJAOKHBIX MOJeJeil BMOJHE BO3MOXHO, €CJ/H 110Jb30BATLCA
CHCTEMOH 4acTHbIX ONHCAHMHA KaK cHcTemoli ypasreHuil. [MCKJalouenie npomMeK yTOUHbIX
HepeMeHHbIX NPH HeJMHEeHHbIX YaCTHBIX ONHCAHHAX NPAKTHYECKH HEBO3MOMHO — 3a-
MHCh CJMINKOM CJOMKHBIX MOJHHOMOB BO3MOXKHA TOJMBKO B Bude nporpammst IBM
[Tpn AnnCllHLIX YACTIHBLIX ONHCAHUAX HCKJAIOUEHHE MPOMEKYTOMHBLIX HEPEeMEHHBIX He
BBI3LIBAET 3aTPYAHECHHH.

Mnozopadusie arzopummot ¢ auHeapu3ayuell nNOAK020 VRUCAHUI NPU NOMOUU nepe-
060sHauenusn nepemertbix. ECIM 33JaH NOJHBIN NOJHHOM MAKCHMalbHONK CJAOKHOCTH,
COCTOAUHA U3 CYMMBI THHEHHBIX U HeJAHHeRHBIX wieHoB (2o 1000 cnaraemuix) ¥ Kax bl
ujleH 0603HAYEH HOBOM NepemMeHHOM, MoJyyaeM JAHHEHHbIE noanulit nonutom. Jlis
onpejeJeHHs ero CTPYKTYPH ¥ Ko3(hQHUHEHTOB HCNOAb3yeTCs MHOFOPALHLIH aJATOPUTM
C JIHHeHbIMU YACTHBIMH OMHCAHHAMH, YTO 0CBOGOKIAET OT HEOGXOZHMOCTH BhIGOpa
BHJa yacTHLIX onucanuil. C TOUKY 3peHHs AONYCTHMONH MaKCHMAAbHON COXKHOCTH 3TOT

aJITOPHTM 3aHHMAET NPOMEKYTOUYHOEC NOJOKEHHE MEXKIY xOZQ:ImHOUIEZ H MROropan-
HbBIM aATOPHUTMaMH.

4. ONTUMAIJIbBHOE PA3SAQENEHMUE TABJNIMLbI
ONbITHLIX AAHHbIX

B anropurmax camoopraumnsauuy mofenedl na IBM TabaHluE HCXOAHBIX AAHHBIX
JeUTCA 10 Kpaiinell Mepe Ha JBe YacTH, Ha3blBaemble ofyuatowedi (A) 1 npoBepovHoil
(B) nocnenosatenbnocTamu [lpu sToM cpegnexBajpaThyecKas owndka A (B), onpe-
llenisemMas Ha MPOBEPOUHON MOC/EOBATeNILHOCTH (KPHTEPHIt PEryJsipHOCTH), ABJsETCS

OJIHMM H3 KPHTEPHEB AMA BLIGOPA CTPYKTYPLI MOARJH, CHHTE3HPYeMOl N0 JaHHLIM 06y-
yajoleii nocaea0BaTenbHocTH. Tak cosjaer-

csl nepBoe BHELIHee AOMNOJHEHHe. r
Ec/au cTaByTC  3a/iaua ONTHMH34UHMH
pasajielenns JaiHbIX HA OGYHaAlOWYI0 H fpo-
BEPOYHYIO YacTH, TO, COTAaCHO Teopeme [efe-
Jst, Tpefyerca ewie ORHO, BTOPOe, BHelHee
jJonoaxesne Tabauuy NAHHBIX [PUXOAMTCH
JeJIMTh Ha TPH 4acTd: o6yuvaioulyilo, npoBe- L
POUHYIO H [BE 3K3aMEeHalHOHHHE ' NOCJEeNo-
BatespHoctH (4, B, u C, D). Oumbka
A (C), onpemensieMan Ha 9K3aMeHANHOHHBIX
JlaHHBIX, MOXKET CAYMHTb BTODbIM BHELIHUM
JlonoJIHeHHeM, [03TOMY Tabiuuy Ccjaenyer \é L]
apt

o
|
|
:

pasaeauts takK, 4tobel A (C} > mun. Ny A
Uro6bl ONTHMH3HPOBaTh  pasjeeiine .

JaHHBIX HA TPH MOCAeNOBATENLHOCTH, Tpe- Puc. 6. OnTumusauns sucaa psjion

OyeTcs eme OAHO, TpeThe, BHelWwHee AOMOJ-  CEJNEKIHH 7 [ aATOPHTMOB MI'YA

Henue A (D) Ilns toudoro cobaiofenus teo-  BTOPOH CTPYKTYpBI

pembt [ezeqss HeoOxonnMo, uToGb A (D) - N

> minuT I

B nporpammax uacTo BhIGupaioTCs CJeAyiollHe pa3leseHHsl ONbITHLIX [JaHHBIX.
st KpHTEpHS peryJsipHOCTH:

Ny=0.7N, Ng=0.3N; No=0. Np=0,
Ny=006N; Ny=0.2N; Ngo=0.IN, Np=0.IN.
JInsl KpuTepusi MHHEMYMa CMEMEHHS: )
Ny=05N; Ny=05N, No=0, Np=0;
Ny=04N; Np=0,4N; No=0,IN, Np=0,IN,

rae N, Ng, No, Np — yncao touex obyuaioueil, npoBepouHOol, nepnoit ¥ BTOPOH
-+ 9K3aMelldUHONHLIX NOCJAeA0BATebHOCTEH COOTBETCTBEHHO, N — ofinee HHCAO TOUEK.
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boJiee TOYHO ONTUMANbHOE pa3flesieHHe HAXOAHTCS MO0 BTOPOMY BHEWIHEMY KDPHTEPHIO
KayecTBa pa3feseHHs.

B KauecrBe BTOPOro BHELIHEro AOTIONIHEHHS] MOTYT NPUMEHSITLCS TAKIKE KPHTEPUH
MHHMMYMa YHCJIa PAJOB CEJIEKUMH H MHHHMAaKCHBIH.

Kpumepui munumyma ducaa pados ceaekyuu. COrJacHo 3TOMY KPHTEPHIO BbiGH-
paercs Takoe pasficJeHHe TaGAHUb ONMBLITHBIX JAHHBIX, MPH KOTOPOM HKOCTHCAETCH MH-
HHMYM 4HC/a PALOB MHOTOpsaHOro aaroputmMa MI'YA, u, ciiegobate/ibHO, nosydyaercd
camasi NpocTas MOAeJb. :

Bbi1o 06HapYKEHO CylLecTBOBAHHE ONTHMYMA YHCAA PSAAOB MHOTODPS/HOTO CeJeK-
nuonHoro adroputMa MI'YA npu BapbHPOBAHHH COOTHOMWEHHS YHCIA TOUEK oG yuaioulei
NOCJeAOBATEALHOCTH N 4 H uHMCAa  TOYEK NPOBEPOUNOIl NOCIELOBATENBHOCTH Ng. Ha

puc. 6 nokasan rpaguK ONTHMH3AUHK YHCAA PALOB CeleKUMH s aaroputaos MIYA
BTOPOH CTPYKTYpbi. TOYKH PAHKHPYIOICS N0 ZUCAEPCUH B ORHH DS, @ 3aTeM CTPOUTCS
napaGona. MuHUMYyM 4HCJIa PSAAOB YKa3biBaeT ONTUMalbHOE pa3jiefieHHe, TaK Kak,
Ye\r MeHblle pSIOB, TeM mpoile (M AOCTOBepHee) MOJeJb.

Takum o0pa3oM, B KauecTBe BTOPOro BHELHEro JOMNOJHEHHS MOXKHO HCII0Jb30BaTh
YHCJAO PRJIOB CeJeKLHH.

Munumarcroi kpumepud. BoiGiipaercs Takoe pasfejcHue TabauLUbL, PH KOTOPOM
NOCTHFACTCH MHHHMYM HAHOOJblero 3HAUeHHS KPHUTEPHUS HECMEWEeHHOCTH fleymayx ~>

- min. 3toT Kputepuii 06aagaeT nOBbLILIENHOH MomexoycToituusocThio {21].

fnasa 2

BbIAENEHME TPEHAOB
angd gOoNroCPOYHOro NMNPOrHO3MPOBAHUA

1. SAAYA [ONFOCPOYHOTIO NPOTHO3MPOBAHUS
Mo TPEHAAM

MetoaHKa KOArOCPOYHOrO  MPOTHO3HPOBAHHA CJOXHBIX [POLECCOB,
COIVIACHO COBPEMEHHBIM MPeACTaBlAeHHAM, NOJDKHA NPELyCMAaTPUBATL HCMOJNb30BaHHE
Pa3BHTOrO BHLIYHCJHTENBHOTO KOMIMIEKCA MAWHH C rpaguueckuM aucnieem [26], pa-
OOTaIOWHX B peXHMe JHAJOTd 4eJOoBeK-MalllHHa.

Metoabl camooprani3auuy NpoOTHO3KWPYIOWHX Mofeseil Ha IBM naubosee mnep-
CHeKTHBHDI, XOTA GYAYUHil AHAA0TOBEIT KOMILIEKC He AOVDKEeH HCK/YaTh HCNOAb30Ba-
HHA APYTHX, a TaKxe KOMOMHAUHN Pa3quMuHbIX METOAOB (HanpuMmep, METOLOR UMMUTA-
((HOHHOTO, WJH JAHHAMHYECKOTO, MOAEIHPOBAHHSN).

Tpoenosupyowet modeabro Ha3LIBAIOT ypaBHEHHE (MM CHCTEMY ypaBHeHHi),
OMHCHIBAIOLLEE [TPeAIoiaraemMslii X0 MoesHpyeMoro npouecca 8 Syayuem. CoorsercT-
BYIOLUIHE YPABHEHHAM 3aBHCHMOCTH, NpeACTaB/eHHble B BUAE TaGiHU HJAW TpaduKos,
SIBJISIOTCHA NMPOTHO3OM.

[Tpu ucnonb3oBaHHN METOLOB CAMOOPTAHH3AUMH MPOTHOSHPYIOILHE MOACTH CTPOSIT-
(A HAa OCHOBE ONBITHBIX AAHHbLIX (10 NPEABIAVILHM HAOMIOJEHH M NTPoIlecca R, HHade,
1o ero apejsictopun). O6uiuno takas uudopmauds upecrasisercs B rabaniax yepes
paBHble OTPE3KH BPEMEHH (JUCKpeTHble HHTepBaasi WAH warn). [Iporuos ¢ Bpemciiem
yOpexKAeHUsl HA OJHH-IBA HHTEPBaJZ Brepell HA3bIBAETCS KPATKOCPOUYHLIM, HA TpH —
IeBSATb — CPCAHECPOUHBIM, & HA AeCATb H Gojee — JOATOCPOUHBIM 3ajadelt gosaro-
CpOYHOTO MPOrHO3HPOBIHUA [IpolecCa (HAH BPEMEHHOro pPsia) AB/iAeiCd onpeleneHue
ero CHCTeMaTHuecKoil cocramasioulelf, Haspinaemolt mp-udos. OOwme TenAeHiuin
HIMEHEHNS BPEMEHHLIX PHIOB MOTYT HMETH peiyaspintil (Hampumep, BO3pacTaioul Hit)
I UHKAHYLCKHEH XAPAKTep U 0NHCLIBATHCS, COOTBETCTBEHHO, KAK NOJHHOMHANbLHLI MM,
TaK M UHKJAHYECKHMH TPEHAAMN 13 pSae CAYdacB TPCIL MOXKCT SABMITLCH (yuxuuci
tie TOIbKO BPEMCHH, HO H PAsa APYyrix naG/iofaeMbiX BeJHUYHH H Mapamerpos (IIPH 3roM
OH NpUMeHAeTCs AA NOCTPOCHHMSA TAK [1a3LIBAEMLIX HOPMATHBHLIX TMPOTHO30B). DJYK-
TYAlHH H HEPEryaspHLIC COCTABSIOULHE BPEMEHHLIX PAAOB BKAIOYAIOT B Ce6sl OWHOKH

H3MEpEHHA, a TAKXKe OTKJIOHEHHS OT TpeHJAa, BbI3blBaeMblIe BO3/ieflicTBHEM HeyyHTbhiBae-
MBIX {13MEHUYHBLIX (hAKTONOR
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[TpuBeleHuble HHXKE YeTbipe BLIYUCAHTENbHBIE IPOTPAMMBl JA BLIAENEHHS TPeH-
J0B M0 33 YM/ICHIbIM ONBITHBIM AaHHLIM MOXKHO DPACCMATPHBATL Kak He(OJBbIION haKer
11poGeMHO-OPHeHTHPOBAHHLIX TIPOTPAMM, MPEJHA3HAYCHHbIX A5 PCUIElNs 1ieKOTOPBIX
3amau nporHosupoBayud. OO UM A/ 3THX POTrPaMm ABJAAEICS TO, YTO OHH HCNOJAbL3YIOT
GYHKIUE ONpejesIeHHOro BHAA, 410 O0YCHOBAUBAET HEKOTOPYIO WX OTPAHHUYEHHOCTD.
AnwrepuatuBoil MOMeT ObiTh MPOTHO3HPOBAHHE HA OCHOBE dBTOPETPCCCHOHHBIX HJH
6os1ee CJOMKHEIX KOHEUHO-PA3HOCTHLIX ypaBHEHHH

[pu cunrese TPEHAOB ONTUMAALHON CJAOKHOCTH Opraiudyercss nepeGop GonbLWOro
YHC/Ia TPEHAOB-NPETEHICHTOB [0 KPUTEPHSM DeryJsapHOCTH, MUHHMYMa CMeUleHHs,
KpuTepHil CXOZMMOCTH, 6ajianca mepeMeHHblX HAH KOMGHHHPOBAHHBIM KPUTEPHAM.

Kputepuil peryaspHoctd. [lposepouHasi noOC/ACACBATENLHOCTh HCNOJB3YyeTCH
B MI'YA aan BbiGOpa YHC/IA YIEHOB M CTENEHH YPaBHENHA DErPeCCHH; 3TO MO3BOANeT
noJyyuTh HanboJee peryaspHoe pewenne (ONTHMaIbIUOI CAOKHOCTH), MANOYYBCTBH-
TeJbHOE K HeGOJIbIWHM H3MEHEHHAM HCXOAHBIX RaHHbIX. Takoe pelenne naet HeGOJb-
wyo owHOKY Ha HOBbIX TOYKAX, B YeM H COCTOHT OCHOBHas Leab MI'YA B 3ajauax ogn-
HOKPaTHOTO (KPAaTKOCPOYHOTO) NPOTHO3a H, HHOTAA, HAeHTudHKalUuu. Beauuuna kpu-
TepueB PeryJasapHOCTH BBIYHCIIAETCH MO AAHHBLIM OTAEJbHON NPOBEPOUHOH MOCHeOBa-
TEeNBLIIOCTH.

Pasjienenne ycxoanofi BLIGOPKH Ha [Be (I0CJAEA0BATEJ]bLHOCTH — 00yYaIoOWYVIo H
[IPOBEPOUYHYI0 — MPOU3BOAHTCA MO OJHOMY M3 caeayowux npuemos [14]:

OmnbITHble TOUKM PaHMKHPYIOTCH B PAX [0 AUCIIEPCHH (KBAaApaT PACCTOSIHHA OT
LEHTpa «TSKECTH» NMPOCTPAHCTBeHHOH DHIYPBI, OXBATHIBAIOIWEH BCe NMPeICTABISIOUHE
TOUKH):

n
Uw“ M Ak..\lwsvw. Aw:
i=}

rRe | = —. 2, vous \<h N — ofiee YHCI0 TOYEK; A1 — HHCIO aprymMeHTos,
1 N

- \

X; = % \N.__ R::

B aroum cayuae Ans onpenedenns KosPQHUHEHTOB YACTHBHIX OMHCAHWI UCMOJIb3YIOTCS
BO3MOXHO 00Jiee yAaJieriHble TOYKH.

[Tocse pamKHPOBKH MO AUCNEPCHH MOXHO [POH3BECTH AOMNOJHHTENbHOE pa3jele-
HHe TOYeK Ha HeuyeTHhie — YeTHbie. B Takom cayuae mepBas M BTOpas 4acTH NOCJIEI0-
BaTe/NbHOCTH HMeloT GJIM3KHE CTaTHCTHYeCKHe CBOHCTBA.

Ecan ucxoxubie RaHHLIE CHHMAIOTCA B CTPOTO# BpeMEHHOH MOC/Aef0BaTEeNbHOCTH
(11anpHMep OnbITHLIE JAHHBIC (UIUUECKOTO MO HIH TEXHOJOTHYECKOro Ipoiecca), To
paHXKHPOBKA TOUEK B PAJ HEJONMYCTHMa. B 3TOM clydyae MOMKHO NPHMEHUTH NeJeHHe
TOYEK NO YETHBIM M HEYeTHHIM HHAeKcam. Ilocae pasjeseHust Mo TOMy HJAH APYILOMy
criocofy mepsbie N 4 TOUEK COCTABAAT 00y4alomylo NOCAe0BATE/bHOCTD, CleAyIolHe
N g ToueK — MpoBepouHYIO.

B kauecrse KpuTepueB peryasifHOCTH HCHOIb3YIOTCSH:

OTHOCHTEJIbHASE CpedHeKBaapaTHYHas owHbKa

Np
2 (g —a)®
8% (B) = —=5 - min; @.2)
M (4,
KO3 HeHT KOPppeIsHH
Np
- > aa
* =1
, x.z = T = 1 2.3)

HHJEKC KOpPpeJsliuH

zm )
v.. (g, — q)*
p= | — = >1, (2.9)

Np
¥ (g —4)?
=]

! -
rie A? (B) — OTHOCHTe/NIbHasi CpeJHEKBAApJTHYHAA OWHOKaA, ¢,, ¢, — NMOJYYEHHOEe

[0 MOJJH H JeHCTBHTEJbHOE 3HAUeHHe BLIXOLHOH BeJAHYunbl B i-il Touke (i = 1, 2, ...
<y Ng), Ng — 4uci0 TOYEK NPOBEPOYHOH NOCJIEAOBATENLHOCTH;

Ng
G=——Yq
= .

>~Q ﬂ"l__ ‘

(Bennuunst A% (B), Ko, P BHUHCASIOTCA HA TPOBEPONHOI nOC/ej0BATEAbHOCTH B).

Yem Melbwe BeNIHYHMHA OTHOCHTeNIbHOH CpeliHeKBaApaTH4YHOH OWHOKH HAH yeu
6osiblle BeJHYKRHE KOSQPHIHEHTE KOPPENAUHH WIH HHAEKCE KOPPEISALUY, TEM MOASNb
GoJiee peryJspHa

3HaueHnn KoapPHIHEHTa KOPPeaSILUM H HHAGKCA KOPPEJIsLIHH B Melblueil cTeneny
3aBHCAT OT KOHKPETHOro npouecca H 6oJiee NOAXOAAT sl CPABHEHHS PE3yJbTaTOB MO-
JIe/IHPOBAHHSA, YeM 3HaYeHHe CPeAHEeKBAAPaTHUECKOo ownbOKH Ha npoBepoYyHOH nocJje-
JIOBaTeAbHOCTH .

Kputepuit Munumyma cmewenusi, Moaenu, HafiieHHble MO MHHUMYMY KDHTEpHS
peryJ/sipHoCTH, XOPOLIO PEWIAIoT 33Aa4y KPaTKOCPOUHOro MPOTrHO3a NPH MaJoOM YpOBHE
IWYMOB B HCXOAHbIX AaHHbIX. [IpH yBennuyeHHH NOMEX MHHHMYM KPHTEpHsi peryJsp-
HOCTH CMELIAETCA BJIEBO, B CTOPOHY BhIGOpa GoJiee MPOCTLIX MOAesel, H NpH 60MblOH
HHTEHCHBHOCTH WIYMOB ONTHMAaJbHbLIMH OKAa3LIBAIOTCA JHleiiHble MPOTBO3UpYIOLIHE
MOJJIH.

Bosnee ycTofunBbiMH K noMexaM siBJASIOTCA pas/uulibie GOpMbl KPHTEPHS MHHH-
MyMa CMEIeHHs, TdK KaK, XOTsl NpH yBeJHYEHUM MoMeX MHHHMaJbHOE 3HaYeHHe MoKa-
3aTe/]s CMEIEHHS TOXe YBeJHUYMBAETCH, MHHHMYM I[OJIy4aeTcs NpU OJHOM M TOH XKe
CJIOXKHOCTH MOJAEJH, OTBeualowell HCTHHHON MOXeJNH (3T0 06bSCHSET, NOYEMY TaKOM
KPHTepH# pEKOMEHAYeTCS I pelenns 3aauH OTKPLITHs 3aKoHoB) Ilpn manbix wy-
Max B HCXOAHBIX AdHHBIX KPHTEPHI PeryJspHOCTH B KPHTEPHIl HECMEIleHHOCTH PaBHO-
UEHHL! ¥ (IPHBOAAT OOLIYHO K OJAHHAKOBHIM PE3yabTaTaM

OGulas, ocHOBHAS HMesl NOCTPOEHHS KPHTEPHH MHHHMYM3 CMeleHHs COCTOHT
B TOM, Y4TO MOJeJi, 110y4aemMble MPH HCNONB30BAHHU PA3IHYHBIX 4acTed TaGJHILl HC-
XORHbIX [NAHHBLIX, HOJ/DKHLI 110 BO3MOMXHOCTH MaJO OTIHUYATbCA APYT OT ApYyra, 4 NpH
NOJIHOM OTCYTCTBHH CMEU{eHHS — COBNaJaTh JTO O3HAYAET, YTO €CJH HCXOAHLIE AaH-
Hble pa3buTbl Ha ABe yacTH, 4 1 B, TO Molesb, NMOJNyYeHHash Ha MHOXecCTBe Touek A,
JIOJXKHA BO3MON(HO MEHbILIE OTJIHYATLCS OT MOARJIH, MOJYUeHHOH Ha MHOXCCTBE TOYeK B.

Kpumepuii MURUMYMQ CHEWeHUR, OCHOBARNBLA Ha anaause pewerud. JIas pacyera
NIOKA3aTeNs CMeLleHHs BCE HMCIOLIUECs SKCMepHMeHTaNbHbe JaliHbie NeJATCS Ha JABe
yacth A ¥ B. CHayaja nepBasi 10CJe]0BaTeNbHOCTE RAHHEIX fIBJsieTCs obyuyaroueil,
a BTopas NpPoBepouHOii YpaBHeHHs perpeccuy (YacTHble MOAENH), NOJyuaeMble Npu
s1OoM, oGosnayum g (A) = [ (x,, x;) [anec nepBas 110CJ€10BATEIbHOCTL CTYXKHT N1POBe-
pouHOM, a BTOpaAs — oGyvalouleH, YTO BLIPAXKAETCA ypJABHEHHEM perpecciH (4acTHol
moneabio) ¢ (B) = f (x, x;). BAM30CTb 3THX YypaBHeHnil OMEHMBAETCA MO BeJHYHHE
CpefHeKBaAPaTHYECKOTO PACXOXAEHHS HX BbIXOAOB, PACCYHTAHHBIX MO BCeM TabJHu-
HbIM TOYKaM:

N

Dl (A — g (B)?
noy =~ : (2.5)
Nu_ ngg
{ox]
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B muoropsaunix aaropurmax MIYA 3Ta penuuuna, naswiBaemas mNOKa3aTeseM
CMelleHA, HCNOMbL3YeTCsl AAA BLIOOpa F JYUYWIHX 4ACTHLIX ONHCANHU, NPONYCKIEMbIX
1a nocjen) iouine palbl cenekuun B KauecTBe cyMMapHON XapaKTEPHCTHKH CMEUEHHA
YACTHBIX MOZENEN PSJa HMCNOJb3YeTCs CpejlHee 3HauenHe MOKasartesied CMelleHHs Ca-
MbIX HeCMELEHHbIX YPaBHeHHH.

Nyym > 2 (2 6)

B nekoTopbix Nporpammax BMeCTO N, HCNOJb3YeTCs ORHO, Jyuuiee 3HaueHne

amz. Paau cesieKUBH HapawHBaloTCs 0 Tex nop, noka seanunna N, ymenbiiaercs
‘

B xOMGHHHPOBAHHBLIX adroputmMax MI'YA 3uaueHus :mg paccyuTLIBAIOICH A8 BCeX

Mogenedl, 3aaHHbIX B TabJiHIle MOCTENEHHOTO YCJAOKHENHs, H B pe3ysbTaTe BhibHpaercs

camasi HecMeuleHHast MONesb

l :
B HEKOTOPLIX aJITOPHTMAX NPHMEHSAIOTCH C/aelyioline pa3HOBHAHOCTH NOKd3areas
CMemeHHsA, OCHOBAHHbIE HA aHAJIH3e vam::m:

N
I
Now = = X 10 (4) —a (B)F >0 @7
N
2 @A) q(B)
n, =2 —0= > 1. 2 8)

N
3 (@A) +ql (B

=1

Kpurepuii MURUMYMG CMEUWEHUA, OCHOBAHHDLI HA QHAAU3E KOdpPuyuenmos B Tom
caydae, KOFAa Bce 0cob6biM 00pa3soM HOPMHDOBaHHbIE apryMeHTBl HacTHLIX Mojesneil
MI'YA nveoT npamepHo OAHHAKOBbIE MAKCHMAJILHEIE H MHHHMAJILHLIC 3HAYCHHs, AIA
OLIEHHBAHHS YACTHBIX ONMHCAHHA MOMKHO BOCNOJIb30BATHCH KPHTEPHEM MHHHMYMa CMe-
ueHHsd KoIpQHIHEeHTOB™

> (@ — by
w2 o =t 2.9)

|3
D) @+ by

r==|

rae § — oulee YHCJO MAPAMETPOB MOAENTH, d; — OUEHKH KO3((HIUMEHTOB, NONyUYeHHbIE
Ha rocjeoBareabhocTh A, a by — Ha B Bo3moxHb! 1 Apyrue Gopmel 9TOr0 KpHTepHs,
OHAKO COOTBETCTBYIOUKIT MOKa3aTedb CMEUICH A, KaK DYHRIITA NapaMeTpoB MOAeNH,
NOJIKeH ObIThb (e3pa3MepHbIM, CHMMETPHYHBIM H MaJOUyBCTBHTEIbHBIM K DPasJiHuHIO
B MaJibiX Ko3QdHUHEHTax, HampuMmep,

§

M Q-F

- =l

- 1. (2.10)

(a;+ 09

Do

B oproronannsoBanHpix amroputMax MIYA KpuTepHii MHHHMyMa CMelleHHs
Koa(punuenTos ynpomaerca [eACTBATEIBHO, B 3TOM CAYHYae UACTHLIE MOJAGH COAEp-
AT BCEro O/l KO3QMHUHEHT, CMellleHHe KOTOPOro MOXKeT GbITh BHIYHCAEHO N0 Gopmy.Te

(a—b)?
P, = a.j.ew @.11)
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Kpumepuii murumyma cMeuenus, ucnoab3yiouull inabaudtbie cymmsl 4 pasHocmy.
JocToBepHOCTh OLEHOK NapaMeTpoB Mojedleif, KaK M3BeCTHO, nponopuxonanbua y N,
[TostoMy nesierne TaGMHLbE HCXOMHBIX NAHHBLIX HA 1BE YaCTH CHHIKAET NOCTOBEPHOCTD
KO3(hHUHEHTOB @ H b; M, C1e0BAaTeNbHO, AOCTOBEPHOCTL CAMOTO NOKa3aTeds f,,.

Ilns ycTpaHeHnMs 3TOTO B noc/ejiice Bpemsi pa3paGoTaHbl KPHTEPHH, He Tpeby-
tougie pas6uenus TabaHIbl JaHHbBIX HAa MHOxecTBa A n B {15, 21). Ipu stom mnepswiii
pa3 OLeHKH MapameTpoB MOJeJeil A; UaXOAATCH 10 BCEM TOYKAM, a B KauecTBe HOBOM
HHOPMALKH HCNOAB3YIOTCA TabJHYHLIE CYMMb! WIH TAaGJIHYHbIE DPA3HOCTH, KOTOPLIE
NO3BOJSIOT ONPEAENHTb, COOTBETCTBEHNO, Ap.. WM Ay, TTOKasaTenn cMemenns,

NOCTPOEHHbIE HA OCHOBE 3THX OLEHOK MOJYYHJIH HAa3BAHHE «HHTErPaibHOIO» H «aHdde-
PEHILHaTbHOTO»; OHH MOTYT HCIOJAb30BaThCA, KAK B KPHTEPHH, OCHOBAHHOM Ha alajn3e
petuenuii, TaK # B KpHTepu# CMewenns Kosdduuuentor. [Ipennoyrtenne otnaercs nep-
BOll PAa3HOBHUAHOCTH.

B «unTerpanbubix» KPUTCPUAX HECMELIEHHOCTH MAaTPHLUbLI HODMaJbHLIX YPaBHEHMU
Faycca nasa naxoxaenus A, . COCTABJAIOTCE TaK XKe, KaK H B OGLIYHOM PerpeccHOHIOM
aHa/u3e, HO y>Ke na TaGbJIHYHLIX CYMMax 3xayeHui aprymedToB u Gynkuuii. das kpu-
TepHS HeCMeUleHHOCTH B «AHbdeperunanbHoll» dopMe npoueaypa oueHuBanus Gosee
caoxnas [13]. .

Kpumepuid munumyma cmeujenus 04a Ounamudeckux modesed. B ciyuae fiunamu-
4eCKHX MOJeJel, KPOMe OITHCAHHLIX Bbllle KPHTEPHEB, NPUMEHRIOT ellle OfHH Cheln-
(HUeCKHH nOKalaTesb CMCLIEHHA, KOTOPbIM OLEHHBAETCA PasjiHuHe B pe3yabTaTax mno-
IAaroBOro MHOFOKPATHOTO HHTErpHPOBAHUS YPABHEHHS AHHAMHKH C KO3(QQHLHEHTaMH
a u b

N
W IX 4 (ke x0) — X g (R, xy)]?
ng, = —=" . . @.13)
ku__ kquo&

rae X 4 (k, x) v Xg (k, x,) — HHTErpa/ibHbe KPHBbE MOJENH C NapaMeTpami, onipe-
AeneHHbIMH Ha A # B. JIerko MOxHO MOCTPOHTHL «HHTErpalbHYIO» W «AuddepenHanb-
HY10» GOPMbl STOTO KPHTEPHS, ec/ii HAllTH HHTErpajdbHble KPHBblE MOJEJH, OTBEYalOULHe
OLCHKAM NapaMeTPoB @y, H Qpy 4

B kxomOunaTtopubix anropurMax MY A npHMeHeHHe 3TOTO KPHTEDHA He Bhi3biBaeT
OCJIOXHEHHH; LA MHOTOPALHBIX CeJEKTHBHLIX NMPOUEAYD TAKOH NOKAa3aTe/b CMeIleHU s
0Ka3blBaeTCH BECbMa HeyNOGHLIM i [103TOMY PEKOMeHAyeTCs TOMbKO MJif OKOHYaTeIbHO-
ro BuI6Opa €AMHCTBEHHON MOJeNH #3 TPYNMNLI HAWAYUIIKX MOJeJel, AJf KOTOPLIX M0-
JIy4eHO pa3BepHYTOe ONHCaHHe.

Kpumepud munumyma creuenus 0an xopomeux swbopox. B cnyuae o4enb Kopot-
KHX PAIOB HaGMIOACHH T, KOT/a leleHKe TaGaHIbl JaHHLIX Ha Be Y4acTH HeleJecoobpas-
HO (MJIH AaX<e HEBO3MOXHO), KpoMe «HHTerpajbHoli» H «iuddepenunabioiy Gopm
KPHTEPHS MHHHMYMa CMELLEH! s MOXKHO HCIIO/Ib30BATh NOKA3aTeslb CMeUleHHs, IPH KO-
TOPOM OLIEHKH NapaMeTpoB MOLC/H OfHR Pa3 HAXOIAAT MO METOAY HAHMEHbIUHX KBaipa-
toB (MHK), a Btopoil pas — no merogy optoronanstoil perpeccus [30]; npuuenm B
obouX Cayuyasix UCMONb3YeTC MOoJHAaf TaGJMHLA LAHHBIX.

Heo6xoaumsble pacuetiible GopmyJisl npuseledsl B pabore (6], [Jas annamuuecknx
MOZlesieil pUMeHeHHe TAKOTO KpUTepHs sBAsiercst 0GOCHOBAHHBIM € TOYKH 3peHHs \ia-
TEMaTHUECKOH CTaTHCTHKH.

Kpumepuil, ucnoabsyiouuil SKkcmpesa.ivHole IHAHEHUR NOKA3AMEAR  CMCLLCHUR,
Camas HeCMeuleHHaA MOJEJb JOJKHA JaBaTh 0 BO3MOXHOCTH HEH3MEUHOe H maloe
3HauCHUE NOKA3aTeJas CMELIeHHA NpH Bcex cnocofax pasjeNeHNs TOUEK HAa MHOKECTBa
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2
CM max
2

A u B.Tostomy n * cryKuT GoJiee COBeplIeHHOH Mepoit CMELIeHHOCTH, YeM OfH-

HOYHBIIT noKasartesb 7, O:Umbgmzmgm_ AJs1 ORHOTO cnoco6a _Qmwhgm::n TOUEK.

cM’

B pa6ote [6] onucay anropaT™ npHGIMKEHHOTO ONpeaeeHH s 3m= max» 1€ Tpedyio-
Ui nepeGopa BCex BaPHAHTOB JeJeHus TabJNHUUb 4 3aKM0YaoLWHiics B HoC/ej0BaTeb-
HOM MepeBojle B MHOXeCTBO B Touek ¢ Hauboablieli BeJHYMHOH «HHAEKCA TOUKHY,
onpejeseMoro 1o pekyppeHTHeIM dopmyaam. C NOMOLLbIO: 3THX aJTOPHTMOB MOXHO
JIOCTaTOUHO TOYHO H 3KOHOMHYHO C BbIYMCJIMUTENbHOR TOYKH 3pelilisi NOJYYHTb OLEHKY

2 . R
Ny max- KPHTEPHIl pEKOMEHAYETCH AJs BPEMEHHLIX PSAAOB yMepPeHHOH LAHHDI.

Tomexoycmoduuebie opmsl Kpumepus munumyma cseuwenus. Kak H3BeCTHO,- MO-
JesH, OCTpoeHiible Ha MHOMECTBaX A W B, N0CTaTOYHO XOPOILO aNnpoKCHMHPYIOT Ta6-

JIHUHbIE 3HAYCHUA e%:x:sx Ha Y4YacTKe HHTEPNOJAUHUH, # O3TOMY pa3JIHUHA Mojenci

B [TOKa3areJie 2%2 HE3Ha4YHTEJIbHbIL. :v: ONpeae/IEHHOM YPOBHE LIYMA MOXKET mEQ:Um_vq

Csl HeMpaBHJbHAs, JIOXKHAA MOAEAb. [la MOBLILLEHHA NOMEXOYCTOHYHBOCTH KPHTEPHS,
T. €. MOBLILEHHs] TOTO YPOBHS LIYMOB, NP KOTOPOM BLIGOP HCTHHHOH MOJEJNH He Ha-
pywaercs, HeOGXONHMO BbIATH 32 npelesibl Y4aCTKa HHTEPNOJIALHH NPH NOACHETE NO-
Kaszartens :mz [17]. Ipu aToM B npuBeseHHbIX Bbilne popMyax (2.5) — (2.13) cymmupo-
m»w::o npoyspoauTcs no ah, _.hmzon\)(\ 1,5...2,5, a B u:mzo:ﬂgmx ¢opMya BMeCTO
[0
MQMSS HCNOJIL3YIOTCS CyMMa M EM (A) + Qm (B)) 1160 M SWSE_.
k=1 k=1 k=
[ln% NpOTHO3HPYIOUHX MOJesied B BHAe TPEeHAOB H AHHAMHYECKHX (KOHEYHO-
Pa3HOCTHLIX) MOAGJeH BLIXOA 3a NpejeJibl y4aCTKa HHTEPNOJNALMH TPAKTHUECKH TPYAa
He npeacrasiser. [las cTaTHYeCKHX OGBEKTOB CYIIECTBYET PSIA HCKYCCTBEHHBIX NpHE-
MOB, PaCLUHPSAIOUHX 00JaCTh MPOCTPAHCTBA 3HAYCHHH APTYMEHTOB, B KOTOPOH OLEHH-
BaeTcs KauecTBo moneau [17, 25). .
KpuTepuii CXORHMOCTH NOWAr0BOr0 WHTErPHPOBAHHA KOHEWHO-PA3HOCTHBIX MORE-
aedt. Kpurtepuii npeactaBnsier co0oH cCpeiaHeKBajpaTHYECKYIO OWHOKY NOWAroBoro
HHTETPHPOBAHHA H BbIYHCJAAETCS no ¢opMmyJe

N
S
D (96— Ghraca)’
i2(N) = k=1 - - min (2.19)
2
M 9kracn
k=1

Ha WHTepBaJle HHTEPNoJsAUKH (B 06JaCTH, TAe 33aJaHbl ONLITHbIE TOUKH).

KpHuTepnii pekoMeHLyeTCs /ISl KOHEUHO-PA3HOCTHLIX NPOTHO3HPYIOUWHX Mojeseil
ABTOPErPECCHOHHOTO THNA Gy | = G» + ayqr + ayq,_, + a39,_,+ .. OH He Tpe
6yeT pa3/jeneHHs AaHHLIX Ha OGYHaIOULYiO W 11POBEPOYLYIO (10CAEA0BATEALHOCTH: PO
BEpKY TOYHOCTH MOWIArOBOro WHTETPHPOBAMNS KOHEUHO-PA3HOCTHBIX MOAEJIEH MOXKHO
BBIMIOJIHATb HA TeX )Ke TOYKaX, MO KOTOPLIM CHHTe3HPOBaHA CaMa MOJe/b (MHOXEeCTBO
Touek N = A -- B). OOGbscHseTCs 3TO TeM, YTO MHTETPaJ W €ro apryMeHT JHHEHHO
HE3aBHCHMbI, [O3TOMY HHTErpaj (Kak W [POH3BOJIHbIE) PacCMaTpPUBAETCA KaK HOBAS,-
cBexkast HHpopMauHs, U Kputepuii i2 (N) BolYHCASIETCS HA YYaCTKe HHTEPIOMSIUHY, T. €.
B 06J1aCTH, TA€ 3aaHbl TOYKH ONLITHBIX NAHHBIX.

Kpurtepuit 6ananca nepeMeHHbX M ero npuMeneHHe 4 cuHTe3a mojeded. OcHOB-
Hasfl Hjlest KpUTepHsi 6a/1aHCa flepeMEHHbIX COCTOMT B CJEAYIOUIeM: HA HHTEpBaJIe HHTep-
NOJISILAK, TAE 3aJlaHbl SKCIIePUMEHTANbHbIE TOUKH, YCTAHABJIKBAETCS HEKOTOPas mate-
MaTHUeCKas CBA3b MEXJY NepeMeHHbIMH, oGpa3sylowumMn cuctemy. Kputepuit 6ananca
nepeMenHsix Tpebyer, 4toGbl 3Ta CBA3b, Ha3blBaeMad TaKkKe 34KOHOM, BbIMOJHANACH
H Ha HHTepBaJe 3KCTPaNnoJsLUHH, T. €. B 06J1aCTH 1poruo3oB. Eciu takoil 3aKoH RelicT-
BHTEJbHO CYLIECTBYET H OCTEeTCs MOCTOSIHHBIM, TO KpHTepnii 6ajaHca nepemeHHbX oGec-
ne4yyBaeT TOYHble LOJITOCDPOUHBIE MPOTHO3EL.

2
* HanGoabivee 3Havenue :nz fIpH BCeX BO3MOXHbIX BapHaHTaX Iesienns TaGauubl Rah

HBIX Ha XBe 4YacCTH
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IMyets f (g (1), g2 (), ..., g5(t)) = O — dyuxuna Gananca (T. e. «3aKOH», CBA-
3uiBatounit nepementvie g, (£}, g, (1), ..., gs (). M3 muoxecTsa Bcex NPOrHO3HPYIOWHKX
Moje/iell 117 NepeMeHHbiX g (£) HyXKHO BLIOPATh TAKYIO CHCTEMY, VIR KOTOPOIi HA nHTep-
BaJle 3KCTPANONAUUHN (B PAHOHE TOYKHU [POTHO3a) 9TA CBA3b BLINMOIHACTCS HAHAYHLIHM

obpasoM. Hapywenue Gananca nepeMmeHHbIX MOXHO XapaKTepH30BaThb BEJHUHHAMHE
He6aJiaHca

bg "\.AQ— A:v. 9y (s ooy qds ), Amrﬂuw

KOTOpble PacCYHTHLIBAIOTCA AJs #;, NPHHANIEKAUIHX HHTEPBaNy 3IKCTPANOIALHH, TNO
pa3/IMUHBIM IPOTHO3HPYIOUIHM MOJEIAM LS Kam/jofi nepemennoft g, (£). B peayavrate
shi0HpaeTcs Hawayuluas KoMGunaunsa mofenefi. Mx ycjaoxuenne ypofuee Bcero 3aja-
BAaTb B BHAE CTEHHAAbHBIX TaGaul nocTenexHoro ycaoxsenus [14, 19].

Kpurepuit 6ananca mosBogsier BuIGpath HaW/AYYmIHil (IPOrHO3 CHCTEMBI mepemeH-
HHIX M3 HAaOOpa TaK Ha3biBaEMbIX «BEEpOB» MPOTHO30B (TPEHJ0B) AN KaXIoi nepe-
MEHHOH.

B nexotopbix 3anauax QyHKUHA CBA3H MEXKIY NEPEMEHHBIMH ACHA M3 (HH3HYECKHX
Coo0pa)keHWH M HCNOJNb30BAHHE ¢e B AITOPUTME ABJASCTCA BRNOJNHE €CTCCTBEHHBIM.
B npyrux cayuasx us GuU3HKM npoilecca MOMKHO CYAHTb O CYUeCTBOBAHHH (YHKILHO-
HAJbHON 3aBHCHMOCTH MexJy NepeMeHHLIMH, OXHAKO Buj] ee HeussecteH. [Ipu 3TOM
PEKOMEHJYeTCH (IPEABAPHTENLHO BOCCTAHOBUTh QYHKUHIO 6ajtaHca, HCIOAb3YA OUUH
u3 aaroputMoB MI'YA Ha ocHOBe KpuTepHSi MHHUMYMa CMeUIEHHS.

B toM cayyae, KOraa nporHO3HpyeMble nepemeHHble NpH3HAHL HECBA3AHHBIMH,
BO3MOXKHO HCKYCCTBEHHOE PACIHPEHHE MHOJKECTBA NEPEMEHHLIX 32 CYeT ROTIONIHEHHSA HX
BPeMEHHBIMH PsilaMi, 06Da30BAHHLIMH H3 HCXOAHBIX TO BHIGPaHHBIM 3aKOHaM. JTH 3a-
BHCHMOCTH M BHICTYNIOT B lajibHeiillenm B KayecTne GyHKunit Gananca. [pu atom nuuei-
Hble HYHKUAK Ganaica NPUBOAAT K HEOLHO3HAUHOITH BLIGOPA MOAENH, B TO Bpems Kak
HennHelinple — oGecnednBaloT GoJjiee HALEKHYIO CeJekIlio.

Ecnu B3aUMOCBA3b MEXAY NEepEMEHHBIMH CYHIECTBYET, TO HA Y4aCTKe HHTepnoJs-
UHH MOTYT ObiTh NOCTPOEHLI HECMEl(EHHbe 33KOHbI:

. t="F1(q2 Gas -- - sk
Go=fo (a1, g3 - .-, Q5 @.16)
ds “\QE: Ggs »+» s G5y):

Honyctum, uto ¢pyuxunu (2.16), HazbiBaeMmbie MPAMBIMU, HOCTATOYHO MPOCTHI U AOMycC-
KaloT «ofpaiuenne», T. e. BbIpaXKeHHe HEKOTOPLIX aPryMEHTOB, BXOASMIMX B NpaByio
4acThb, Yepe3 octajdbHble. Toraa n3 cucrems ypasuenuit (2.16) moxHO noayduth
4 = \«_oac (9o 935 -+ -, 9s)s
: (2.17)
s = \noau (Gys Gay ++ o G5y)s
npudem i-f1 ob6parHan Gynxuua Haxoautca u3 j-i npsamolt (i =% j).

13 Bcex BO3MOMXHBIX BAPHAHTOB NOCTpoendss obOpaTHOH GYHKUMM ClefyeT npeji-
floYeCTh TOT, MPH KOTOPOM OHA HaXOAMTCA H3 CaMOH HecmelieHHOR npsamoil (McxonHo#)

dynkiunn. Beanunnu by, = (f, l\_omvvw. by = (fy .I\woavvw, v by = (fs — \moouvw.
pacCUHTaHHLIE HA HHTEPBAJe SKCTPANOJAUHK (f) MPUHALJAEKHT HHTEPBANY HPOTHO3M-
pOBaHHs) N0 NPOTHO3IPYIOLIUM MOACASAM (TPEHAAM) JUI KaXAOH nepemMeHHo#, Xxapakre-
DH3VIOT HeBaJIaHC CHCTEMBb! TPOLHO30B B TOUKE, 4 BEMHUHHA

Mo

mad 7 Ef
{

B = ———
M DO
{

(2.18)

j=1

HCITOAbL3YyeTCs A wEQo_uw CHCTEMBI MOJeMNefi.
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Hpaxmuseckue pexomendayuu no eebopy kpumeptisn Gasanca. Cpentn KoMOuHaUHUi
TPEHAOB (1O OJHOMY M3 «Beepa» KaxJoH mepemeHiofi), Aalomux manoe, 6H3Koe K
HYJI0 31auenne KpuTepus GajlaHca nepeMelubiX, 06a3aTeNibHO HAXOMUTCH O4HA KOMOH-
Halisl, OTBEYaloIan AeHCTBHTELHOMY XOLY Npolecca, TaK KaK 3aKOH, CBA3DLIBAIONIHA
nepemexiibie, noctosiHed Bo BpemeHu. ONHAKO cpeli TAKHX KOMOGHHAUHE MOTyT ObITh
M JIOXHLIC, He OTBeYaioliie XoAy Mpolecca, No3ToMy HeoGXOAUMO BLIAGNHTD CHCTHHHLIHRY
Gananc cpeid HECKOJbKHX «JIOKHBIX». IS pellenns 3Toil 3ajayn PeKOMEHAYETCsH HC-
N0/1b30BaTh JIONOAHATE/IbHBIE OTPAaHHYEHHs (KpuTepui «(H3UUECKOH peainsyemocTs
nNpor{o3a» H CeJEeKUMI0 MOZeJM TO ABYM LeJ1ecoo6pa3Ho BLIODAHHBIM KPHTEPHAIM).

[Ipn peannsauun KpHTepusa 6ananca B BHAE «KoJblA pa3HocTell npameix u obpar-
HBIX QYHKUHH» HEOGXOZMMO HMETb B BHIY, YTO B Clyuae TOXAEGCTBEHHOCTH f; H fio6p
BenHudHa B He nMo3B0JRET cAesaTh OJHO3HAuHbLLT BLIGOP MOIEAH, MO3TOMY PEKOMEH-
LyeTcs Mepexoi K MoKasaTestio -

m o N UG ) = F (00 (97 (D) — F g (D)2
gV — M : , ) (2.19)
2. %)

=1
i

B cayuae auddepeHUHaNbHBIX NPOTHOZHPYIOUIHX MOAeell BbIXOA 33 Npepelibl
HHTepBa/ja WHTEPNOJALUHH NpH GOPMHPOBAHHH KpHTepHsi GasaHCca OCYuWlecTBJSETCH
NpU MHOTOLIArOBOM HHTErPHPOBAHHM ypaBHeHHH AHHamuku. HauGosee Touubre npor-
HO3Bl MMOJIyYaloTCA MPH HCIIOJb3OBAHHH B KDHTEDHH HCTUHHBIX (QYHKuuil Gasanca,
onpenessiemMblx 13 huanuecknx cooGpaxeHni.

KomOuHUPOBaKHBIH KPUTepHIl CeleKilHH, ero pasHOBMIHOCTH M cBoicrsa. BuiGop
KpuTepHsi oT0Opa (CesieKilhH) ONpejesieTcss TUIOM pellaeMoll 3ajayl, NPHHALIEKHUT
aBTOPY MOJEJIH M OTpaxaeT ero uleau. [lo pekomeHAalusiM, npuBelieHHsIM B pabote
[13], moxHO uenecoo6pasHo BLIGPATH OAMH K3 BDHCTHUECKHX KpuTepueB. OfHAKO
B HEKOTODLIX CHTYaUHAX TPeGOBaHUH K MOAEJISM OKA3bIBAIOTCS NPOTHBOPEUHBLIMU K HE
MOTYT GLITb BBIPAXKEHL! B BHIAC ORHOIO MUHHMU3HDYeMOTo Kputepus. Kpome Toro, uxor-
Ja BLIGpanupil KpuTepuil celeKunun He ofecnedHBaeT eIHHCTBEHHOCTH Bhifopa CTPyK-
TYpbl MOJENH MM Ke-TpefyeT CAHIIKOM GONbUINX BbIUKCAEHHH, TAK YTO JKeJaTeJbHO
cokpautenne obbema nepeGopa. B psje cayyaeB MomeT OKaszaThCi HeNOCTATOYHOI
«IVI3BHOCTb» KPHTEPHSI, H TpefyeTcs npefBapHTeJbHO COKPATHTL YHCAO OUEHHBAEMbIX
mojevieli, uTolGLl nonactk B 06/AaCTb HaAeKHON CeJleKUHH. ’

B Ttom cayuae, Korna neoOXOJMMO COIVIACOBAHHE HECKOAbKHUX [1POTHBOPEUMBLIX
CBOMCTB (K24eCTB) MOAEJH, PEKOMEHIYeTCAl MepeidTH K KOMOHHUDPOBAHHLIM KPUTEPHAM
[13], xoropuie obuiuno dopmupyioTea Ha-cocraasiouwnx kpurepues K (1) n K (2

NA._»oz:u”w\\y,\A_nL::llyo K3 o<A<l, (2.20)

M HAXOAHTb MOLEJH, HeYJ1y4ilaeMble 10 O0OHM KPHTEDHSAM, a IPH H3MEHEHHH A BO BCeu
untepsane [0, 1] MOCTPOATb MHOMKECTBO [13PETOBCKHX CTPYKTYP Mojgesdedr *.

Kpome corsiacoBanusi mpoTHBOpeyHBLIX TpeGoBauuii K Mofenu (dakrudecku, sa-
Jlaua MHOTOKPHTEPHANbHO! ONTHMH3AIHU), TPHMEHeHHEe KOMOHHUPOBAHHBIX KpUTEpUes
1103BoJiseT 00ecneynTh eAMHCTBEHHOCTb BHIGOPA CTPYKTYPH B TOM C/ydae, KOTd OXMH
U3 KpHTEpPHEB NPHBOAHT K MHOTO3HAYHOCTH MoAend. 053 KpUTEpHA AO/KHBLI GbITh
BblGpaHul tesnecoobpasno, T. €. C y4eToM (HH3HYIECKOro CMNCAA peilaeMoll 3aaaun Moje-
JaupoBanus. Mojea#, paBHOleHHbIe N0 OXHOMY W3 KpuTepues, OYAYT OTIMYATBCH 0O
APYTOMY, YTO H ONpe€ieJsieT OJAHO3HAYHBII BLIGOD.

Kom6uunpopanHbiii KpuTepuli, YuHTHIBAIOWMI HCXONHBIE KDHTEPHH, MOXeT (op-
MHPOBATBCA H B BUJE  *

2 2
lxlx_lv + (1= [ xxﬁlv , 0L, (2.21)
1 thax ' 2 max

K= A

* T1apeTOBCKHMH HA3bIBAIOTCS MORENH, YAOBJACTBODAIOULHE YCAOBHAM MHOMOKDHTEPHANb-
HOLO BHIGOPA NO NPOTHBOPEYHBLIM KPHTEPHAM [IpUHUHNB MHOFOKPHTEPHANbLHOK ONTHMH3a-
uKyu chopmyniposBanb paHuy3cKHM MaTemaThkom [lapero B Konue X1X seka. .
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NPHBEJCHHOM K 6e3apa3mMepHbiM BEJHUYHHAM, Y4TO HeoGXOAHMO B TOM cayuae, koraa Kj
H Ky MMEIOT DasjiHUHbIC eIHHHLbI H3MEPeNHs i Pa3inuliblil PH3NYeCKH i CMbIC.

[Tocredosamensrioe ucnoaviosanue (uepapxusn) kpumepues. KpHTepHn CeleKyMH
MOTyT ObiTb OCHOBHBLIMH W BCROMOTartesibibiMi. (OCHOBHOH KpHTepHi BhIGHpaeTCs
SBPHCTHYECKH B 3aBHCHMOCTH OT MOTHBAaLMK (LeJiy) pelueHns 3a]la4H MOJeNHDPOBAHHS.
Benomoratesibibie KPHTEPHH BCErAa NOAYHHENBI OCHOBHOMY H C1Y2KaT LJIS COKpallenys
nepeGopa mogesneil. B KauecTBe BCOMOraTeibliblX KPHTEPHED HCNOJBIYIOTCH KPUTEPHH,
MMEIOUIHE MJIaBHbIE XAPAKTePUCTHKH TIPH H3MEHEHHM CJIOXHOCTH MOJeNH, 0Co0eHHO
CCJIH OCHOBHOH KDHTEDHH Takoll XapaKTePHCTHKH He HMeeT.

[TnaBrocTe XapaKTepHCTHKH BCNOMOTaTe/bLiOTO KPHTEDHSA MO3BOJSIET PacCMaTpH-
BaTh TOJbKO 4acTb Mogeseil npu nepeGope no tabauuaM yclIoxHeins yukuuii (na-
npHMEP, MOXHO BCe MO/ NpeABapHTEJbHO OLUEHHTb 1O KPHTEPHIO PeryJsfpHOCTH,
OTGPOCHTb HEYJAOBJIETBOPHTE IbHLIE W NepefiTH K CeJIEKLHH 0 OCHOBHOMY KPHTepHIO —
MHHHMYMa CMeWeHHR).

TMocnenoBateabroe npHMeieHHe HECKOJNLKHX KPHTEPHEB CeJeKUHH yIOGHO 3ame-
HHTh KOMGBHHPOBAHHLIMH KPUTEPHUSIMH.

ITpakmudeckue pexomendayuu No APUMCHEHWIO KOMOUHUPOGAHHLIX KpUMepues
cenexyuu. Teopus caMOOPraHH3alHi MOAYCPKUBALT, UTO Uetecoolpasnulii BuIGOp Kpi-
TEPHEB CEIEKIHH M MOPSAKA UX HCIOJbL30OBAHHA NPHHAAMEKHUT YeaoBeKy. B kauecTse
cocrapasowiXx K; # K, B KOMGHHHPOBAHHBIX KPHTEPHAX MOTYT ObITh MCMOJb30OBAHDI:
A (B) — Kputepuil pery/sipHOCTH, f1,, — KPHTEPHH MHHMMYMA cMmeuieHns, B; —
pasJiHuiible BHALI KpuTepHeB Gajanca nepemenublX, * — KpHTepuil yctoilunsocTn
NPOTHO3OB.

OpHEHTHPOBOUHO MOXKHO CQOPMYAHPOBATH CJAEAYIOUHE NPABUIA MPUMEHEHUS
KOMOHHHPOBAHHBIX KDHTEPHEB CeJleKLHI: ’

1. Ina aareGpanuecKHX (MOJNHHOMHANLHLIX) MOZLeJell, He COAepPXKAamHX Cpeiu
aprymenToB spems (T. . I/ MOjeJefl, He NpefHAa3HAYGHHBIX MV JOJrOCPOUHOTO Mpo-
rio3a), cjefyer NPHMeHATb KOMGHIHPOBAHILIT KPHTEPHH «CMeuleliHe TJIoC peryJsp-
HOCTDLY

K, = ﬁ\.amz -+ A2 (B) - min. (2.22)

2. 1151 rapMOHHYCCKMX M anreGpauuecKHX Mosjeseil, HCHQAb3YIOMHX (QYHKIHH Bpe-
MEHH (T. €. IpeAHa3HaYeHHbIX LI JOJTOCPOYHOTO NPOTHO3a), B Cayuasx, KOrja Hanec-
TeH HJIK MOXKeT GblTh OTKPBIT 3aKOH (pU3HYeCKOro 6aMaHCa [IepeMeHHbIX, PeKOMEHAYeTCs
KPHTepHii «CMelieHHe MIoC Galalc nepemesinix» '

Ky=1 nZ, + 6% - min. (2.23)

3. Haa auddepeHunanbhuix Moledefi (B BHAE KOHEYHO-DA3HOCTHLIX ypaBHEHMIY),
npeAHa3HAYCHHBIX A MHOTOKPATHOTO JOATOCPOUHOTO NPOCHO32 NMPH MOMOULH NOUIa-
rOBOr0 HHTerpHPOBaHHA, PeKoMmenAyerc KomMOMUHDOBAHHDLIH KPHTEPHH «HecMmeuleH-
HOCTb IJIIOC YCTOMUHBOCTH NPOTHO3a»

Ky =V n2, + % (N) > min, (2.24)

[Tpu ucnoas3osaunn anddepentnaibHuix Mojeaeft pe3y/ibraThl AOJATOCPOHHOTO
(IpOrHO3a MOTYT ObiTb HEYLOBIETBODHTEbILIMH, €CTH BbYHCAHTEIbHAA {IPOILEAypa
He o0sajaeT NOCTAaTOYHON YCTOHUMBOCTBLIO, T, €. OPHBOLAT K HAKOMICHUK OUIMGOK.
Cyumecrsyer gpa cnocoba AOCTHIKEHHS YCTOHYHBLIX PE3y/ibTaTOB:

ycpeaHeHue HeKOTOPOro YHC/Aa MYYIIHX YaCTHBIX MOJEIeH HAa KamIOM PAAY celek-
UMH WJIH TOJIbKO B KOIIUE CHHTe3a MO/eNH,

HCMOJb30BAlHE KOMOHHHPOBAHHOrO KpHTepHs Kg, cofepaaugerc rpeGoBaHus
ycroftuupocTd. Beauynua 2 (V) Qopmupyercs Kak cyMma KBajapartoB pasHocTedt
TabMNYHBIX 3HAYEHUHR BLIXOJA MOJGAH M PACCUMTAHELIX B MPOLECCE MHOTOKDATHOTO
UHTErpHUPOBAHHA YypaBHEHHS AHHAMHKH.

ANropHTMbl C yCpedHEHHEM TaKKe MO3BOJAIOT NoJy4aTb 6ojlee YCTOHYHBLIE MO-
Aesid; MCTHHHAS XXe MOJesb BCerha ycroitunsa.
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:_us_smzmadnm TaKxKe xozaﬁzsvowmm:zm KPUTEPHH, YUUTHIBAUIHE TPH HAN YeTbi-
pe CoCTasJAAUWHX, HANPDHMED, BHIA

Ky =V 62, + 6% + % (N) - min. (2.25)

Adanmayua kodppuyuennmos moderell HA OCRO6E KOMOUHUPOGAHHHIX Kpumepuee.
[Mocaenuuit 3Tan HOCTPOEHHS MATEMAaTHHECKHX MOJC/eH 3aK/iouaeTcs B nepecdere
(aaanTauu) ¥UX napaMmeTpos, HEOOXOAUMOM NI MHHMMH3ALMKW KAaxoro-an6o (oGbYHO,
KOMOHHHPOBAHHOTO) KDHTEDHS, H MO3BOJSIONIEM YAYULIHTb TOYHOCTb NPOTHO3A ¥ RO-
6utbes Gosiee MONHOTO COOTBETCTBHSA CBONCTB mpolecca u Mogean [ 14].

AzanTauusa MOXET NMPOU3BOAMTLCH AJS OJHOM HauAyuilell MOACIH (HOCJe CesleK-
UMH) M ANA BCeX CTPYKTYP Mojeseil (40 celieKuuu), Tak 4to 0TOOp NPOM3BOAHTCH TO
yJIyuilleHHbIM 3HaUeHHAM KPHTEpHEB CeJeKUHH.

Cpenn cocTaBaAIOWIIX KOMGHHUPOBAHHOTO KPHTEPHS MOTYT GLITh TaKHe, KOTOPEIS
X4PAKTEPU3YIOT TOABKO CTPYKTYPY MOMAENH, HE3ABHCHUMO OT ee Ko3pduumeHtos (Ha-
npuvep, nokasartenu cMewenus). [Ipn 3ToM ajantauus CBOAUTCA K MHHHMH3AUHH MO~
60poM KO(DOULHEHTOB MOJRIM TONbKO BTOPOH COCTaBAAIOUWEH KOMOHHHPOBAHHOIC
KpuTepus (ecAH OHa ABJSICICS XapaKTePHCTHKON H CTPYKTYpPbI, il napamerpos), YTO
ylpoiaer pacyeTs! ¥ AOMYCKaeT NPHMEHEHHE FPaJHEHTHLIX TPOUEAYP W METOAO0B CJAY-
4afiHoro noucKa.

Kpatkas XapakTepuUCTHKA OpOrpaMM NPOTHO3UPOBaHMA no Tpengam. Bo sropoi
rJIaBe ONHCAHDL YeThipe MPOorpaMmbl, lIpejia3nauentible Js pewienns 3a1ay 1porio3u-
poBanis HA OCHOBE BbIJACJIEHHS TPEHIOB.

B nepBoif M3 HUX peanu3oBaHbi xapaxkrepuble s KoMGuHaTOpHMLIX cxem MIYA
METOAb! YCJIOXKHEHHs Mojeaeli. B cBA3H C 3THM BO3MOXHO HOCTPOEHHE TOJABKO CPaBHH-
TeIbIO POCTHIX TPEHIAO0B —— TPEHAOB C HEGOJIbILIUM YHCJIOM APTYMEHTOB.

Bropas saiBisieTcss TUNHUHOH NPOrpaMMoil MHOTOPSIAHBIX (CeNIEKTHBHbBIX) aJrOpUT-
moB MI'YA 1 nossonsieT GopMHPOBATH CJIOKHBIE TPOTHO3UPYIOIHE MOAG/H C 6ONBIIHM
UHCJOM apTYMEHTOB W BLICOKHMH CTefieHsiMM nO Bpemedu. B 3Tux AByX anropurMmax
HCII0/1b3YIOTCA anreGpaudeckue onopisie PyHKUHH, H UX MOMXKHO OPHMEHATb UPH aHA-
JiH3e peryJspHbiX BPeMEHHBIX pfjoB.

TpeTbs nporpaMma mpefHa3Ha4eHa AJR NPOTHO3UPOBAHHA UHKAMUYCCKHX BPEMEH-
nntX psagos. Tpeux npoudcca 3aech peiCcTaBAAeTCs B BHAE NOJHIapMOHUYECKOR (yHK-
LM C BO3MOXHO HEKPATHLIMH H HECOOTHECeHHLIMH K HHTepBaJy HaGJIOACHHS NepHOAa-
MH TaPMOHHK.

B d4etBepToit mporpamme NS BblieJEeHHs TPEHIOB HCIOAb3YIOTCH MOJAEAH THIA
4BTOPErpeccH C HeKOTOPBIMH YCJOXHEHHSIMH.

2. NIPOTPAMMA CHUHTE3A MOAENER
Anga RAONTOCPOYHOTIO NPOIHO3UPOBAHMUS

\
[Mporpamwma (nporp.;l) npeaHa3Hauesa A.is NOCTPOCHHS MOJHHOMHATBHBIX BPEMEH-
HBIX TPEHJOB H HCHOJB3YeTCst NIPH PelleHHH 3afad JOJITOCPOYHOTO (POTHO3HPOBAHUSN
[13, 16, 20}].
Slsbik nporpammupoBanua FORTRAN, 2BM B3CM-6
Hcnoasayembie nognporpammul u $yukuun. VEER, KOMBI, PRI BCOUNT,
COUNT, INITL, SHIFT, COEF, RPLACE, GAUSS, FINAL, BAL, FBAL.
Meroa. [as nocTpoeHHs UPOTHO3HUPYIOWIMX MOJeNeidl IPYNnul B3aUMOCBA3aHHLIX
nepevMeHHbIX MpHMeHseTcss KOMOHHATODHAs CXeMa aJrOPHTMOB CAMOODTAHH3ALHM,
B pesyjbTare Yero QOpMUPYeTCst Ha60Op MOMHHOMHAJIBHBIX MOMCJCH 0 KAXAOH mepe-
mciHol. 3 noayueHHoro muoxectsa oTGHpaeTCs HO KPHTEPHIO CeJEKUHH MATh HaH
JYUUIHX KOMOHHAURE MOdesdeH.
Onucande napameTpos:
ITT — Beanunna, paBHas efHHUE, €CIH CTPOATCS BPEMEHHLIC TPEHABL.
H paBHas HYJIO B MPOTHBHOM CJjyuae;
ID — 4uC/Io HE3aBUCHMBIX flepeMEeHHBIX (MM MAKCHMAaJbHas CTENeHE
MOJIMHOMA MUHIOC €JIMHHUA AJsi BPEMEHHBIX TPEH0B);
NT — anuna obyuawouiell 00CAeL0BATENbHOCTH,;
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TH — nomep Touky nayana nporuo3a;

IPR — uncao touek, 445 KOTOPLIX BLIMUCHASIOTCH NPOTHO3HPYEMBbIR 3Ha-
yenns (BKJaoMas H TOYKM pacuera anfmpOKCHMAaUUH);

NB — Homep TOUKH, Hauduast C KOTOPOK BHIMHC/ISETCS MOKA434aTelb
Ganauca;

KB — HOMep TOYKH, A0 KOTOpPOI BKJMIOYHTENLHO BbIYHCJASETCH NOKa-
3areqab Gasanca;

LL — Benuyuua, pasuas symo, ecnn Qyukuus 6ajaHca He HCNOJAb-
3yeTcs, # e{MHHUE B NPOTUBHOM Cjyuae;

KK — uncno ¢gynkuuii Oanauca; .

LK — napamerp, papupiit egunuue (ecau kpurepuil cesiekuun Gana-
COBLI), ABYM (ecin KOMOMHALLHH TPEH/IOB BbIGHPAIOTCA MO He-
CMEULEHHOCTH) # TPeM (eC/IH HCIONb3YeTCs KOMOHHHPOBAHHbIMA
KpuTepiit);

K — unca0 B3aUMOCBS3aHHLIX NepeMelilbiX, COCTaBJSIOMIHX CHCTEMY
(Ges yyera ¢ynknuit 6as1anca);

ICM — napawmerp, onpefesisioutii pasHOBHAHOCTb KPHTEPUS CeNEKUMUL
ecan s ICM = |,— nuupmMym  cmewenus, ecaun ICM = 2,—
HHTErpaJbHbIi;

YY (K, NT) — BpemeHunle pass K nepeMesubix;
X (ID,.NT+IPR) — MaccHB He3aBHCHMbLIX NEPEMEHHLIX (BBOAMTCS TOJBKO 4Js CAy-
yag ITT = 0).

Pa3meprocTn paloynx MacCHBOB 33]al0TCA clelytouLim o6pasom:

18 (1D), IK(ID), A(ID), Al (ID), KS(ID), X (ID, NT-+IPR), Y (NT),
C(ID, ID4- 1), PR (K4 KK)« (2 x ID — 1), IPR), IT (K 4+ KK},
CM ((K 4 KK) » (2%« ID — 1)), B (K), BEST (K + KK + 3,5), Bl (K + KK, 3),
YY (K, NT), Y1 (K+ KK, NT).

flocaeposareabhocts paloTel MPOrpaMMul ¥ ee OCHOBHbIE xapaKTepHcTHKH. [Ipex-
Ae Bcero ¢ nomotublo noanporpammst VEER, peanuayioweit KomOHHATOPHBIR aATOPHTM
MI'YA [20], cTpoartca TaGanUbl HOCTENEHHOIO YCJAOXKHEHHS TIONHHOMOB U8 KaXKAOTO
¥3 apTyMeHTOB, K KOTOPbIM OTHOCATCS 3apanee cHOPMHPOBAHHbIE C [1OMOLLbIO QYHKUAN
FBAL nonosnutenbHbie nepemeibie. Kod(piiuuenTsl NOJHHOMOB ONpPefeasioTCs Mo
METOAY HBHMCHbIUMX KBaJAPAaTOB 1O BCeM TOUKAM TalJAHULI UCXOAHbIX AaHHbIX. Kpome
TOro, Kas[fblii NONHHOM MOJYy4aeT CBOIO OUEHKY — 3HAYeHHE CMEeUICHHS.

[Nocae storo B nporpamme ¢ nomotubio nognporpammsl KOMBI ocymecrsasercs
nepeGop KOMOHHAlMA MOfesefl MO OHON H3 KaKJON TabMHUBI yCJIOXHEHHS B OTOH-
paercs nATb JY4YIIHX KOMOMHALMH 0o 33JaHROMY KPH1epHiO cesIeKHUHH (KputepHnit 6a-
JlaHca, KpUTepHi HeCMeuleHHOCTH, KoMmGuHupoBauublii kpurepuit) Bup kpurepus ce-
JCKUUH 3ajaercs nporpaMmuctom (napamerpom LK).

B nporpasme npesycmMoTpenin! tipoKHe BOIMOXIOCTH iR HOPMHPOBAHHS OCHOB-
HOTO W BCNOMOTAaTeNILHOro Kpurepuen ceaexuuu Hanpuvep, sgdektTuBHoCTs nONYyYae-
MBIX MoJeJseH MoXkeT OniTh ouenena caeaylomnM o6pasom:

[0 NOKa3aTe/IAM CMele s Kak B obuiunol gopme, CBA3aHHON ¢ NOC/EA0BATEAbHBIM
zesiennem BLIGODKH 1a JBe Y4acTH, TaK # B UHTEerpajbHoit dopwme;

no nokasarteasm pasfajaica Ans pasinuHuLIX QyHKUHE OanaHca nepeMesHmX
(BbICOP 3THX (yRKUMIT OCYECTBASIETCS POTPAMMUCTOM C yueToM PH3HUECKOH CYIKOC-
TH pellaeMoM 3anaun);

O KOMOHHHPOBAaHHLIM KpPHTEPHAM, KOTOpHIE MOTYT GOPMHPOBATHCA KaK HAa OC-
HOBE PA3JIHUHBIX KpHTepHeB 0anaHca, Tak H C YYETOM KPHTEPHEB HECMEWEHHOCTH H (a-
JIaHCA TNepeMeHHbIX OJHOBPEeMEHHO.

B cBasu ¢ Tem, uTO paccMaTpHBAETCS CHCTEMAa B3AHMOCBSI3aHHBIX [APAMETPOB
(nepeMenHbIX), XapaxKTePH3YIOUIUX HCCJACRYCMbIl MPOLCCC, NMPHMEHSIOTCS TaK Hadui-
BaeMble «CHCTCMHLIE OKa3aTesyl HECMEUleHHOCTH», YYMTHIBAIOU{HE CMEILEHHE OT/elb-
HBIX KOMMOHEHTOB B caeayiowmem puae (13

n 2
. | ey,
Ny = ﬂ\ Ly ==, (2.26)

Tl oM max
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rape n — 4HCNO mnapaMerpoB Azmvmz_m::r—xvn n -— HECMEIEHHOCTh (-1 MOJCJIN;

eu,

Mem max = wa :nz__.

[Mpu dopmupoBaHUKH KOMGHHUPOBAHHLIX KDUTEDPHEB (PHUHATH EAHHUYHbIE Beca
JJ1i HOPMHPOBAHHBEIX COCTABJSIIOWHKX GanaHCy H HECMEILeHHOCTH:

2 * 2
K= lmml. Y . @2.27)

max em max

rue B, :Mz — HebaJlalC H CMelUleHHe JJIsi KOHKpeTHOH KOMOHHAUHKM Mojenell CHCTeMBl;

. -
hwamuﬁ Sn_s max — HX MaKCHUMaJibHble 3HAYCHUS H3 MHOXKECTBE BO3MOMHLIX KOMOHHALIHI.

[Ipu pabote nporpammsl BLIAAIOTCH Ha MedaTh:

ko3ppuunentst (ID? — [) momeneil m ux cMeluleHHs AT KaxAoH HCXOAHOH ne-
peMeHHOIl H QyHkuuu GanaHca, a TAKXKe PacCUMTaHHLIE O HUM NPOTHO3UpYyeMble 3Ha-
YeHus Ha unrepsane IPR;

pesyabTaThl CeeKLHH O BLiOPAHHOMY KPHTEPHIO, CBeleHHble B TalaHuUy.

Kommentapuii. Has obecrievenus npHemaeMoro o6bema naMaTh 1 BpeMeHH peufe-
HHS 3aj]ayn APOTHO3HPOBAHMA LeJeco06pasHO HCNOab30BaTh nporpammy npu ID < 5

n K+ KK < 5.

IIPOTPAMA 1
1. PROGRAM FORCST
2. DIMENSTION 15C4),A(4),Kks(4),X(4,35),¥(10),0(4,5),PR(45,25),
3. *01(4), 17(3),CH(45), BEST(6,5), B(3), B1(1, 3), ¥¥(2,10), IK(4),

4, »+Y1(3,10),¥v1(10,2)

100 FORMAT (40F4.2)

101 FORMAT (2X,’¥y’,10F8.2)

103 FORMAT (12)

104 FORMAT (1216)

. 105 FORMAT (3X7IIT?, 41D, 4X°NT? ,4X  TH, 30 IPR , WONB, . -
10, *UJP KB, XTI, WX KK , 4K LK, SX°K? , 30 TSM)

11. 106 FORMAT(/,’TRENDS FOR VARIABLE’,13,/,1X,22(1l~))

12. 107 FORMAT(/,’TRENDS FOR BALANCE VARIABLE’,13,/,1X,30(1H~))
13. 108 FORMAT(/,’ THPUT DATA’)

\00).\10\\!!

14, READ 103,11T, 1D, NT, IH, TPR, 1B, KB, LL, KK, LK, X, TS
15, PRINT 105
. 16, TRINT 10%,T7T, ID,NT, TH, TPR,NB, B, L, KK, LK, K, TOM
17. READ 100,Y¥1 .
18,  ° PRINT 108
19. PRINT 101,771
20. - DO 20 1=1,K 23. B0 & 1=1,1D
21. 10 20 J=1,NT 24 1 IKI)0 o
22. 20 yv(1,d)=103, ) 22. NTL=NT+IR )

26, BV=C1Dw2=1 ) (H+HK) 46, 0 8 T=K2,K3

27, Hi=TDew2-1 W7, 8 ¥1(1,11)=FBAL(B, I, XK, 1)
28, TPCIIT. BQ.1 XG0T0 2 48, 9 CONTINUE .
29, READ 100, 49, H=H¥KK

0. .  GOT06 50, M 11 T=1,K

3. 2 H=Ti-1 51, D0 10 J=1,NT

32. DO ST=1,NTL 52 10 Y(3)=v1(1,3)

33, TR(T.CT.NT)I{=T1+1 53, - T{=K~T

34, Do 5J=1,1D Sh, T2=H~T1

35, IPCT-HT)S, 4,3 55, TF (T1.CE.KKDPRINT 106,1
3. 3 X, 1)=11##(J-1) 56y . IF (12,GT.O)PRINT 107,12
37. GOTO 5 57. CALL VEER(X,Y,NT,NT1, 1D,
8. 4 XCT,1)=1%%(J~1) 58, *HT, IPR,NV, PR, T,CM, IS,
39, 5 GONIINUE 59. *1,1K,C,A1, TCM, ID+1)

50, 6 Ko=li+1 60. 11 COUTINUE g

M, H3=K+IK 61, CALL KOMBIQuV, 1D, K, K1,
42 009 TL=1MT 62. BB, CM, DR, IPR,BEST,
43, - DT JI=LE 63. *K+3, /K, LL, LI, 1T, B, B1)
e BUYYIL,T1) 64, CALL PRICBEST, +3,LE, 1)

b5, 7 ¥1(J,14)=8{J) 65 END

NOAMPOrPAMMA VEER

[loctpoenne 3agaHHoro yucsia TpeHa0B (Beepa TPEHAOB) Pa3IHUHBIX CTPYKTYpP
Adisi ONHON MepeMeHHOR, BbIYHCAEHHE MOKa3aTeJeH CMeWeHUA AR KaXKJOTo H3 HHUX,
BLIBOJ HA ne4aTh KOIPQHIUHEHTOB H NMPOTHO3HLIX 3HAuYeHHil (mporp. 2).

O6pawenue. CALL VEER (X, Y, NT, NT1, ID, IH, IPR, NV, PR, K, CM,
IS, A, IK, C, Al, ICM, IDI)

Onucanue napamernpos:

PR — BuiBonMbill MaccuB annpoKCHMailuil BpPEeMEHHOrO pPfAJa N MPOTHO30B,
paccuuTIaHHLIX N0 TPEeHUAM pa3yinuHOl CTpyKTyphl. PasmepHoctb maccu-
Ba NV « [PR;
uﬁ ~— BBOAHMAsli MATPHUA 3HAYCHHE BCeX apryMeHToB Tpeuaa Ha EOXthom Bbl-
6opke 1 Ha HHTepBaJe PacucTa anNMpPOKCHMAIMH i NPOrHo3oB Paswep-
HocTb MaTpHubl ID » NTI;
Y — BBOAMMBISL BEKTOp 3Ha4eHHH BpemcHUOro paja Jlnnua BexTopa pasia,
NT;
IK — pBoanMBI BEKTOp, ONpeiesIfIoUHE MAKCHMANBHYIO CACHKHOCTD TPEHLd.
Hanga pewtopa ID;
CM — BLIBOAHMBIH BEKTOp fI0Ka3aTesIell CMeUleHHs LIS KAKAOIO M3 ThednB.
Hauua  sektopa NV, '
NT — anuna uexozuoil suGopkn, NTI = NT 4 IPR;
ID — Kosu4ecTBO apryMenToB TpeHAa; .
IH — nsowmep Touku navana nporuosa. Caeaywoiue IPR Touek ofipasyior sna-
YeHHS apTyMeHTOB, HCNIOJb3yeMblX /Sl pacyeTa amiIpOKCHMALME H NPo-
rHO3a;
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IPR — unicsto 3anoMiHaeMulx 3Ha4eHN# aNPOKCHMAHH HCXOAHOFO BPEMEHHOTO
psiAa W NPOrHO30B,

K - nomep nepemennoil, Ans KOTOpOil CTPOHTCA «BEepP» MPOrHO30B,
ICM — napawmetp, onpene/siomuil PA3SHOBHAHOCTb KPHTEPHA MHHHMYMa CMelile-
unst (npu ICM = | ucnoab3yercss kputeprit B ob6biunoit dopme, a npu
ICM = 2 — B wunterpasssoil); IDI = ID + [,
IS, A, Al — paGouue BekTOpsl pauHoil ID;

C — pafouas matpuua pasmepuocteio [D » IDI
Tpebyemoie nodnpozpammot u pyuxyuu. INITL, COEF, SHIFT, BCOUNT,
FINAL
Memod. PeannszoBan KomGuHatopHbill anroputm MIYA nocTpoeHHs cHCTeMbl
NPOTHO30B («Beepa» MPOTHO30B) ANs Hekotopolt nepemenHolt CTPYKTYpa TPeHIOB KO-
JUpyercs B ABOWYHOM KONE€ B BeKTOpe — HHAHKaTope cTpyKTyp 1S Ia u3menenus
CTPYKTYP UCMOJNb3yeTCs ABOKUHLIE cueTynK. B mognporpaMMe npeaycMoTpeHa BO3IMOX-
HOCTb MOCJIEAOBATENBHOTO NOCTPOEHHSA CHCTeM TPEHJOB AJf Pa3JIHYHLIX NepPeMeHHbIX
C HaKONMJieleM ¥ 3aNOMHHANHEM Pe3yJbTaToB B MaccuBax PR u CM.

s

npPOrpAMMA 2

i. SUBROUTTNE VEER(X,Y,NT,NT4,ID, IH, IPR, NV,

2. *PR,X,CH, TS, A,TK,C,A1, ICM, ID1)

3. DIMENSTION %(ID,NTL),YWT),PROMV, TPR),1SCID),

4, *A(ID),CCID, ID1 ), A1 (D), IKCID), T(1, 10D, CMNV)

5, REAL RO '

6. CALL INITL(IS,ID,1)

7. 101 FORMATC’CORFFICIENTS®) 2% 3 RO=RO+X(1,J1 (1)

8. 102 FORMAT(6(E14.5)) 264 4 ®r(11,J)=R0

9. 103 FORMT(10(E11.3)) 2Te PRINT 104

10. 104 FORMATC’PROGHOZ?) 28. PRINT 102,A

11. 105 FORMATC’ SUTFT?, E11.3) e =0

12. 15=1H 0. PRINT 104

13, =t 31. 510 8 J2=1,10

14, TI=(IDen2-1)e(i-1)  2° =1+l

15, 1 TI=TT#L , 33. IR I-IPR)5,6,7

16. 5=1 34, 6 T(J2)=PR(11,1) .

17, CALL COEF(X,¥,NT,0,15, 2°° GOTO 8

18. *ID,N,A,C,04,TER,0) %+ 7 1W2)=0.0

19, TFCIIR.EQ.0 M5=0 7. 8 CONTINVE

. 0 4 J=1,TiR 38, PRINT 103,T

51, J1=J+15 29, 1P(I.LT. IPR)GOTO 5

oo, RO=0.0 40, CALL SHIFTCCMCII),

23, TFQU5)4, 4,2 41, *A,A1,1D,1S,X,Y,
42, *NT, ICM,11,C,N+1)

24, 2 D0 3 I=1,ID
_25.

Lk, PRINT 105,CM(IT) Y * £0.0)C0TO 1
15, CALL BCOUNT(IS,ID,N) 48, RETURN
46, IFCPINAICIS, ID, IK) 49, END .

noaAnNPOrPAMMA KOMBI

BuiGop nannyuwelt KOMOHHALMM TPEHJAOB H3 CHCTEMbl TPEHIOB AJSl HECKOJBKHX
NepeMeHHbIX N0 OJIHOMY H3 KDHTepHeB CeJEeKLMH: MHHHMYMa cMelleHHs, 6ajauca ne-
peMEHHBIX, KOMOHHHpOBaHHOMY (mporp. 3).

Obpawenue. CALL. KOMBI (NV, ID, K, K1, NB, KB, CM, PR, IPR, BEST,
L, KK, LL, LK, IT, B, Bl)

Onucatue napamempog:

CM — BBoauMbIli BeKTOp NMOKa3atenell cMmeulenus Ajs tpenaos [lepsole 2P

YuC/Ia XapaKTePH3YIOT pa3/iHyHble TPeHAH NepBoii nepeMenHoil, Takoe xe
YHCIO MocaenywumEX — Bropofi v T. A. HdanHa Bekropa NV.
PR — BBoZuMas MaTprlla NPOrHO30B Ha KaXAOH M3 nepeMeHHbIX. PazmepHOCTD
matpuutsl NV » IPR;
BEST — BuiBoauMass MaTpulla, XapaKTePH3YiOWas ONTHMAJbHLIN Ha60p NPOTHO-
3HPYIOUHX TPEHAOB 110 BCEM MEPEMEHHBIM W MX NMapaMerphl;
K — uncao nepemennbix, 06pa3ylomux cHCTeMy, ¢ yuetom GyHKUME Galasca;

KK — yucao dynkuuit 6ananca; )

NV — ofuwee uucno TpeHnoB nas Bcex mepemeHHbX. NV = K & szu — 1)

Kl — yncno tpennos nmo Kaxjofi H3 nepemMeHHHX, YJacTBYIOUMX B nepeGope;
ID — yHcs10 aprymeHTOB HaKGoJee CJIOKHBIX TPEHNOB;

IPR — cymmapHa®i JJMHHa HHTepBaJOB AaNNPOKCHMANHH # NPOTHOSHPOBAHHUS;

NB, KB — navanbHas 4 KOHeuHas TOUKH HHTepBa/la pacueta HefasnaHCa;
LL — napamerp, pasumil eannHue, ecan ¢(yHKuHE GajlaHca HCHOAB3YIOTCS,
H HYJIO — B npoTHsHOM ciayvae; L = K ~+ 3;
LK — napamerp, paBHbIl eHHHLE, €CJIH CeNeKUHIO HEOGXOAHMO MpPOBECTH NO
KpHTepHio GanaHca mepeMensblX; LK = 2 — no KpHTEpRIO MHHHMyMa Ce-
Jexunn; LK = 3 — no KomMOGHHHPOBAHHOMY KpHTepHIO;
1T, B — paGouue sekTopbl anuuoii K;
Bl — paGouas matpuua pasmeproctbio KK « 3.

Tpebyemste nodnpocpammor u pyuxyuu. BAL, COUNT.

Memod. Tonck Hauayulueli CHCTeMbl TPOTHO3HPYIOWHX TPEHAOB AN HECKONbKHX
B33MMOCBSI3aHHBIX [TeDEMEHHBIX MPOW3BOJMTCS [OOYepejHbIM onpoGosaieM (mepeo-
POM) BCEBO3MOXKHBIX KOMGHHauMN{i MOAesell H OlleHHBaHNEM HX N0 BHIGDAaHHOMY KpHTe-
PHIO celleKUHH. B pesysnbraTe oT6HpAeTCS NATb HAHJYULIHX CHCTEM NPOTHO3OB.

MPOrP ALY 3
1. SUBROUTINE KOLiBIUV, ID,K,K1,)B,KB, M, R, IPR,
2. *BEST, L, {K, LL, LK, IT, B, B4 )
3. DIMLNSTON CMUIV), PRUV, TPRD, BEST(L, 5), TTCKD, BAK), B1 (KK, 3)
4, D0 2 I=1,0V .
5. 7 IF(I.GT.1)60T0 1
6. Cul=ChL
7. GUTO 2
8. 1 TRCCNLTD. 6T, CHM)CMEECM(T)
9. 2 CONTINUE

10. H2=TDw#2~1
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11. 1P(LL. EQ,0)C0TO 10 74, TF(LL. EQ.0)COTO 26
12, D0 3 T=1,K i . s, D0 25 11, KK
3.7 IRILE.MD B1(1,3)-0.0 - 61. 19 BL(I,1)=SORT 6. 25 Br=BK+(B1(1,1)/
. ¢ , 62, +(31(1,1)/B1(1,2)) 7. #B1(T,3) a2
5. 3 63. COTO 22 . 78. BK=SORT(BE/BK)
16. 405 1=,0k h 64, 20 DO 21 J=1,KK 79, BR1=BK
1. 01(1,2)-0.0 65. 21 B1(J,1)<0.0 80, IF(LL.EQ.1)
18. » BUL,1)0.0 . 66. 22 B2=0.0 B1. #BK=SQRT( B2%#2+BKx+2)
. 208 J=HB, Kb . 67. DO 23 J=1,K 82. 1F(1Z.GT.5)C0T0 28
20- %.Sui (= 68. =17 P2 (J-1) 83. D0 27 I=1,K
Mw, MMMMH%WH 1) . 69. 23 B2=B2+(CM(11)/ 84, 27 BESII,IZ)=TT(I)
23. DO 7 I=1,KK _ . 70. *Chid)ne2 85. BEST(K+1,72)=B2
o4, O 1. B2=SQRT( B2/ (K-KK)) 2 -BEST(K+2, 12)=BK1
25. B1(T,1)=BL(T, 1 )+BAL(B, K, KK, T we2 72, 2k 0.0 or. BEST(H+3,12)=Bi
26. T BL(1,2)=BL(T,2 #B(11)w¥2 3. bi=0.0 8. GoTO 31 .
21. 8 CONTTHUE 89. 28 I1=K+LK
28. DO 9 I=1,KK 90. I3=1
29, B1(T,4)=60RTABL(T,1)/B1(1,2)) 91. B3=BEST(11,1)
0. 1P(B1(T,1).61.B1(1,3))81(1, 3)=B1(T,1) 92. D0 29 J=2,5
- 93. TFCBEST(I1,J). LE. B3)GOTO 29

31, 9 CONTINUE 46, B1(1,2)=0.0 94, B3=BEST(I1,J)
32. CALL COUNTCIT,K,K1,KOH) 47, 15 B1(1,1)=0.0 93, I3
33. TF(KOH.EQ.0)GOTO 4 48, TF(LL. EQ.0)00T0 20 Y6, 29 CONTINUE
34, GOTO 12 49, D0 18 J=NB, KB 97T, 1FCLK.EQ, 1)BB=B2
35. 10 DO 11 T=1,KK 5. 20 16 T=1,K 98. 1F(LK.EQ.2.0R. LK. EQ. 3)BB=BK{
36, 11 Bi(1,3)=1.0 . 51. T1=TTCT+i2x (7=1) 99, TPCBB. GE. BEST(I1,13)) GOTO 31 .
7. 121270 52. 16 B(ID=PR(IL,J) 100. DO 30 I=t,K
38. D0 13 I=1,K 53, DO A7 I=1,KK. 101, - 30 BESTI,13)=TT(1)
39. 13 ITNI)XL s sy, T4=K~KK+T 102, BEST(K+1,13)=B2
40, Chi=1.0 55. B1(1,1)=B1(1,1)* 103. BEST(H+2, 13)=Bi1
b1, B1(1,3)=1.0 56, *BALCB, I, KK, TDwe2 104, BEST(K+3,13)=BK
42, 44 TI=17+4 57. 47 B1(1,2)=B1(I,2* 105, 31 CALL COUNTCIT,K,K1,KOH)
43, =0 58, *BCTL)#e2 106, 1P(ROH. EQ.0)GOTO 14
hh, B3=0 59, 48 CONTINUE 107. RETURN
45, D0 15 I=1,KK 60. DO 19 I=1,KK 108, END
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nNOANPOTPAMMA PRI

Bripop Ha nevaTh HHOODMalUMH O MATH HaWJYUIIHX KOMOMHALKAX NPOTHO3HDYIO-
wHx MOZedell AJs CHCTEMbi B3aHMOCBSI3alRBLIX mepemennblx (mporp. 4).

O6pawgenne CALL PRI (BEST, L, LK, K). :

Onucatue napamempos
BEST — sBoaHMasi MaTpHLLA OKa3aTesiell, XapaKTepH3YIOWHX CTPYKTYPY H CBOHCTBa

JYylMX KOMOHHauM# Tpengos PasmepnocTs mMaTphubl L * 5;
LK — mapamerp, onpezessiloutiil THM KpHTepHA ceqeklUHH (CM. ONHCanHe NOA-
nporpammsl COMBI);

K — uncno nepemenubix, obpasytomnx cucremy; L= K- 3.

Tpebyemovie nodnpozpammst u ¢yuxyuu Her.

Xapaxmep npedcmaerenun pesyssmamos TlaTH ayulwmm komGHHaLKAM TPEHAOB
COOTBETCTBYIOT NMATHL CTOA6LOB GopMHpyemoil npy BeIBOAE TabauuL B KaxjaoM cTonbue
YKa3blBIOTCS HOMEpa TPEHJAOB AJISl BCEX TNMEPeMeHHbIX, 00pasylolnX AAHHYIO CHCTEMY
NPOTHO30B, a TaKXe 3HAaUCHHS CMeuleHHs

HPOrPAMMA 4
1. SUBROUTINE PRICLEST,L, LK, K)

2. DIMENSION BEST(L,S5)
3. 100 FORMATL////)

4, 101 FORMAT (* TREND FOR VARIABLE ’,12,211 .)
5. 102 FORMAT(//,5%,T ABLE OF RESULTS)
6. 103 PORMAT(46X,’FIVE BEST COMBINATION')

7. 104 FORMAT (24x,5(114))

8. 105 FORMAT (1H+,24X,5(T14))

9. 106 FORMAT (ili+,24X,5(E14.4))

10. 107 FPORMAT (* UNBAISEINESS’,10X,1H.)

11, 108 FORMAT (* BALANSE’,15X,1il.)

12, 109 FORMAT (?COMBINED CRITERTON’,4X,1k.)
13. 110 FORMAT (1li+,98%,’ SELECTION CRITERION’)
14, 111 FORMAT (3X,95(1l=))

15, PRINT 100 / ,

16, PRINT 102

17. PRINT 103 :

18, PRINT 104,(3,1=1,5) 25, T=1+1

19, PRUIT 111 26. TPCI.BC. ADPRINT 107

20, D0 1 I=1,X 27, IF(I.L0.2DPRINT 108
T, PRINT 104, 28. TF(1.EQ, 3)PRINT 109

22, 1 PRINT 105, 29, PRINT 106,

23 *»(BEST(1,),3=1,5) 0, »(BEST(K1,J),J=1,5)

24, w2 1=1,3 3. IF(1.EQ, LEDPRINT 110
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32, 2 CONTINUE . 35. PRINT 100
33, PRINT 111 3. RETURK
34, PRINT 104,(1,1=1,5) 37, LHD

DYHKUMS FBAL

3anaetr npeoGpa3opaliie CHCTEMbl HCXOAHBIX MCPCMEHHBIX /ISl LOTIOANEHHS HX
BCITOMOTraTe/IbHLIMH NepeMeHHbIMB (nporp 5)
O6pawenué FBAL (B, K, KK, I)
Onucanue napamempos
B — BXOAHOH BEKTOP 3HaueHnii HCXOAHLIX nepemeHHbix [anua sektopa K, KK —
YHCIO niepeMeHHbIX QyHKUHE Oananca,
I — nomep Hcnmoawbiyemon Qyrkusi Gananca
Tekcr ¢pyukunn FBAL odopmasieTcs nporpaMMHCTOM B COOTBETCTBHH C KOHKPETHOR 3a~
Hayed.

IPOTPAMIA 5 .
1. FUNCTION FBAIAB,K,KIK,1)
2. DIMENSOIN BCK)D
3. BB=B(2 )##2+6#B(2 16, 4% 13(1)~3.8
4, 300 FBAL~BB
5. RETURHE
6. END

noAnPOTPAMMA SHIFT

PaccunTsipaet kpuTephii necmetiiennocti (nporp 6)
Obpawene CALL SHIET (CM, A, Al, 1D, IS, X, Y, NT, ICM, N, C, NI).
Onucanue napamempos
CM — 3navenne kpnTephs HeCMeLIEHHOCTH,
A (ID) — sekrtop kosdrpuurentos na spibopke A,
Al (ID) — BekTop kosdxprumentos ua swiGopre B
Tpebyemote nodnpocpammer 1t pynxyun COEF
Memod Kputepun uecsmeilleHHOCTH BbhitHcaseTcst no gopmyde:
N
J
u_L (Wa, —Yp)
Moy = N '
2
/4 Yra6n,
1
rae N — anuna swiGopkn, y 4 , Yp, — annpokcuvaudd TAGJUUHBIX KaHHBIX Ha BLIOOPKAX
1

A n B, w:a:. — 3HAUCHHS BLIXOAHON BEJHUHHBL

IIPOI'PAMMA 6

1. SUBROUTINE SHIPT (CM,A,A1,1ID,TS,%,¥,NT,I0M,N,C,H1)
2, DIMENSTON ACID), A1 CID), ISCIDY, X(ID, HT), Y (W TD,C(N, 1)
3. €1=0.0 B
b, €2=0.0 B
5. TF(IQM.50.2)G0T0 3 ,
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6.

7.

8.

9.
10,
i1.
12,
13.
14,
15,
16.
17,
18.
19.
20.
21
22.
23,
24,
25,
26,

HT1=-HT/2

CALL COEF(X,Y,NT,NTi,1S, ID,HN,A,C,N1, JER,0)

IFCIER. L0.0)GOTO &4
NTi=-NT1

GALL COEF(A,¥,NT,NT1,IS,ID,N,A1,C,N1, IER,0)

10 IFCIIR.EO.0)GOTO 4
DO 2 I=1,NT
€3=0.0
%0 1 J-1,1ID

1 €3=C3+x(J, 1)+ LA
C1=C14CI**)

2 C2=C2+y(I)w*2
C1=8QRT(C1/C2T
GOTO 5

e

3 CALL COEFX,¥,NT,0,1S,1D,1,A1,C N1, TER,1)

GOTO 10

4 CM=10000.0
GOTOo 6

5 Cu=C1

6 mmﬂmaﬁ
LiD

-

.

oyHKUMs RINAL

OnpejenisieT, OKOHYCH JIM NPOLECC HaPaliMBaHHA CJOKHOCTH MoZead (J = 1)
uay uer (J = 0) (nporp 7)

O6pawenue J = H INAL (IS, ID, IK)

Onucanue nopamempos cm mnoanporpammy VEER

Tresyenve nodnpoepasuxe u pynxyuu Her

POrPAMMA 7
1. INTBGER FUNCTION FINALCIS,ID,K)
2. DIMENSION IS(ID),H(ID)
3. M 1 I=1,1D
4, 1R(IS(I).ME. K(I))GOTO 2
5. 1 CONTINUE
6. J=1 9. 3 FINAIFJ
7. GOTO 3 10. RETURN
8. 2J=0 1. END
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Mpumep 1. poreosnposanue umcaa mutenedt ropona [14]. AnreGpanueckue
onopHsIe HYHKUNHH (MOJHHOMBI) H KOMOHHATOPHbLT anroputM MY A, omnticaunbli shilue,
GbIH [pHMEHEeHbl B/ PelllelHs 33aJa¥i NPOTHO3UPOBAHHS HPIPOCTa HACENEHHs lie-
KOTOpOTO Topoja 1o Tpenfam. Mexoanuie nause 6pancs #3 JIsyX HCTOYHHKOB HuEop-
MalHH ¢y H ¢y, KOTOpbIe ObIH OJHH4KOBO HocTOBepHHL. [loaToMy pasHocTb @ ==
= §; — g, MOXXHO paccMaTpHBaTb B Kauectse QyHKuHH Ganakca

Y@ —(g—a)

Ty

rie [Ty, Tol — unTepsan ppemeHH, pacnoJOKeHHBI BOKPYT JaThl NpOTHO3UPOBAHHS
B KauecTse BXOAUBLIX AAHHBIX HCHONB30BAIHCh CTATHCTHUYGCKHR JaHtbie 3a 24 r. (¢ 1950
2o 1974 r.). o BXoAubIM AQHHLIM NPH MOMOILH METOA3 HaHMEHBIUWX KBaAPaTOB ObIIH
noJyueHbl no 31 nonHHOMY AJS1 KaXKAOi H3 ABYX fepeMeHHbIX (HauKHasi OT npocTeil-
Wero g = a, A0 NOJHHOMA TpeTbell cTeneHH ¢ == ay -F apf + a,f® 4 az3. Rce oun
NOYTH OJHHAKOBO TOUHBI Ha WHTEpBaJe wiTeproasuxu. Ho Ha uutepsane skcrpanoss-
UHH MOJHHOMBL 00Pa3yIoT TaK Ha3sbiBaemble «cepa TpeHaoB». [lepeGopoM Obiia Halizena
KOMOHHAUMA TPEHLOB, KOTOpan SABJARETCH HaWayuliefi nmo KpHTepHIo Ganauca.

Ho pesyabTaT takoro nepeGopa nmpH HEKOTOPLIX YCJIOBHAX He ABJSETCHA eAHHCT-
BeHHBIM. B paccmartpHeaemolt 3afiaue okoso 31 KOMOHHAUHH TPeHJIOB (M3 ofulero YHcaa
313) naiotT OAHO H TO XKe 3HayeHHe KPHTepH:, paBHoe HyM0. HUToOb H3bexaTh HeoAHO-
3HaYHOCTH, Obll mpuMeHenl KOMOHHHDOBAaHHBIR KPHTeDHH «hecMeuleHHOCTh maioc Oa-
JlaHC nepeMeHHbIX»

3 2 :
Ky = _\:nz ~+ o] - min,

MHHUMYM KOMOHHNPOBAHOIO KPHTEPHS COOTBETCTBYeT CACAYIOWER eAMHCTBEH-
HOH KOMOHHauHH Tpengos: ¢, = 1,622f 4 0,018¢2} ¢, = 8,604/ + 0,144¢2, rpe ¢ —
(rexywwit rog 1950) n g, = ¢ — 86,31.

ITo uafinennoii aareGpauueckoit mogeau moayuaem gas 2000 r. (¢ = 50) ¢ =
= ¢; - 86,31 = 427,7 twic. kuTeneil.

3. NPOTPAMMA BLIQENEHMA
NPOTHO3UPYIOLLErO TPEHAA ONMTUMANBHOW CNOXHOCTHU
MO MHOTOPAAHOMY ANITOPUTMY MIYA

[Mporpamma (nporp 8) upejHasHayeHa JJIs DOCTPOEHHS CJKHBIX NMPOTHO3HPYIO-
WX MOJie/Ieli, KOTOPLIE, KPOMe PasjHuHbIX cTeneneil BpeMerH, MOTYT BKJAIOUATH COMb-
Hoe YUCA0 ZOTOJHHTENLILIX apTYMEHTOB; 3HAaUeHHS 3THX apTYMEHTOB Ha MHTeppasie
3KCTPANOASIMN 1IPC;UIONATAIOTCST H3BECTHBIMM (TaK Ha3biBaeMbie HOPMATHBIUBIC [PO-
ruosupyowte vojean) [38].

sk nporpasmpopatns AJIFOJT, 9BM BOCM-6.

Henoansyemble  nopnporpammbl #  dynkunn. GAUSS (aaroasHbiit saphaur),
RMA, SUM.

Meton. B nporpasme peanusopan BapHaHT MHOTropsifHoro aaropursa MI'YA [30]
C JIMHEHHBIMH YaCTHLIMI ONHCAHHSMH, B PE3YJILTATE YETO MOJHOE ONHCalHe HPOTrHO3H-
pyloLero TPeHAa HPEACTaBJINCTCA B BHJe

g=ay -+ ax, -+ - uim -+ Ay 1% m4- + -0 Hapxy, (2.28)

tae x, = ¢ x, = L xpy=1" a,i=m-F 1, m- 2, ..., knpescrasasior co-
60il IONOAHHTETBHLIC aPTYMEHTL (M — MAaKCHMAaJibHas CTCNeHb BPEMERHOIT cOCTaB A0
ulefl TpeHaa — 3ajaeIca anpHOpH)

[pu cHuTese MoAe/iell IPHMCHSCTCS KPHTEPHIL PETYJISpHOCTH, NPHUYEM pasacTeH e
3KCIEepHMENTANILULIX TOUEK HA nposepornyto H Oa%:m_o_iu\_o noc.ae 08aTeJbHOCTH 34-
RaeTcs NPOrPAMMHCTOM B clielHaNbHO# TabaHue. OnTHManbHLIT TPEHA B fpOrpamme
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0co0biM 0fpazoM tie OTMeuaeTcs, O3TOMY €ro NoNCK OCYlIeCTBJSETCS NPOrpaMMUCcTOM
ApH akaniie pe3ybTaToOB CUETA MO0 MIHHMYMY KPHTCPHsi peryaspuoctd (omwHGKH Ha
nposepotHOil nocieloBaTenbnocTh). s ynpoulennst nporpammbl <paspepToiBalner
MICTOPSLANON  CTPYKTYpPB HacTHLIX OMHCalHH, oCpasylowix OnTHMAaAbHLIT TPEN,
ile NPOM3BOAMTCA *, ITOITOMY NpH HeOGXOAHMOCTH NpHBeleHHA ero K BHAy (2.28)
COOTBETCTBYIOLIHE OMNepaunn cieayeT Bbl-

NONHHTL BPYYHYIO HJH XKe JONOJHHTbL Npo- Tabauya 2
__.Ww_,m%\ npouexypamMk no 0Gpasuy mporp. CTpyKTypa H mapameTphl JySWHX
[TpH HCnoJBL30BaHHH Pe3yJbTaToOB HeOoO- MoLeaeH
XOMINO HMETB B BHAY, WTO HCXOJHBIT Bpe- OunG
MCHHDLI DAL X1y Xppy s -oos Xk Macwrabupy- _A“:__s.
eTcsl M0 MaKCHMaJbHBIM (10 MOAYJI0) 3Haye- Homep | npose-
uusm. [lepemeHHbIe Xy, ..., Xy POpPMHPYIOT- Psix apry- Kospduuwuentn m_o,:_o;
€1 KaK COOTBETCTBYIOUIHE CTETEHM MacluTa- nowwwm“
GupoBaHHOTO x;. Takum 006pa3om, NpoTrHO- JbHOCTH
supywwmnii Tpena (2.28) npeacTasasnercs,
(bakTHUECKH, B H3MeHeHHOM wMaclwTalbe, yTo 1 2 av a. a 8
HeoOXO.lIMO  YYHTLIBATL, TOJB3YSCh MNOJNY- 1 | 3 nsn P o
YEeHHOMH MOJJbIO. 03] oF ot 2 o
Onucanue napamenpos: 03 i3 23 A3
M — MaKCHMa/lbHAs CTeTeHb BPEMEHHOTO
Tpenna;
N — cmgo TOUEK HHTePIOJSALIH; L 21 by by by o
L1 — 4HCHo psiioB cenekuMy; 2 13 byy by bay B9
R — aauua ofyuawwel nocjeloBaTesb- 23 bz byy bpq Oga
HOCTH;
Rl — nnauua npoBCPOUHOR nMOCJAEAOBATENb-
HOCTH; 12 Cor €1 Co1 83,
M1 — uynea0 JONONHHTENbEBIX apryMeHTOB; 3 1 3 Coz €12 Con 0Oaq
[1 — mapanetp, yKasoiBalowmii Ha HeoOXxo- 2 3 Cos C13 Co3 843
IHMOCTb  [€YaTH  MPOMEXYTOUHBIX

nepcmenliix. Takas neyaTs NPOH3-
soaliTest ToAbKo HpH 1= 1;
@ — HCXOAHBIT BPeMEHHON pAj, MoAaexkauiHil HpOrHo3npoBaHHIo;
TR — MaccHB, onpefiensiolHil MOMEHTb BpeMEHH HabalOAeHH;
Tl — maccHp, 3ajatolnHil NEepecTaHOBKY HCXOANLIX  AAIHLIX 15T TOCAeAYIONIEro
B JaJibHefileM HX JefleR st Ha 0By YaICIKYIO H IIPCBEPOUHYIO NOCIEA0BATeNBHOCTH.

Janee HeoGxouMo BBecTH M1 MaccHBOB, COOTBETCTBYIOIMX 3HAUCHHAM JONOJNHH-
TeJAbHBIX NePEeMEHHBIX Ha BCeil Bhifopxe.

flocaeponarenbHocTs paGotet nporpammet. [locsie HOpMHPOBaHHST NepeMeHHbIX
¥ GopMHpOBatHs cTeneHell NepBoro aprymenta o6pasyloTest BCeBOIMOXKHbBIC Naphl apry-
MEHTOB, COCTABJAIOUIHX YACTHbIE MOJEJH, OUEHHBAIOTCS HX NapaMeTphl H BEIYHCAHIOTCS
3HaueHHsl KPHTEPHS DEryJsipHOCTH, OCYLIECTBASETCS cesieRkuys (0TCOp) AyUlIMX MO-
ZeJtell, BLIXOAbI KOTOPHIX CTaHOBSITCA BXOAAMH MojeJeil nocsenyiouiero psipa. ITocre
uero npoueaypa MOBTOPRETCH.

[lpu paboTe mporpaMmi} Ha 1eyaTh BHIAAIOTCS: HCXOAHbIE Raniibie 3afaun (AJs
KOMTPOJIsl NPaBHIBLHOCTH GOATOTOBKH HHGOPMALHHK); BETHUHIILI MACIUTAGHDYIOUHX MHO-
AUTEJEH; Ha KaX JIOM DALY CeNeKUHH HHPOPMaLUHs O CTPYKType H NapameTpax Jyulnx
uacTHBIX MoJeseil. [IpH HeoOGXOAHNOCTH MOTYT OLITh BbiBEJCHbl Ha NeYaTb 3HaUCHUS
POMEXXYTOUHLIX TIepeMeHHbIX Ha HHTepBaje HUTEpNOJsILUHH (B HCcXOMOM MaciiTae).

Best puiBoAnMas nHdpoBas KHGOPMALHUA CONMPOBOXKAALTCS TEKCTOBLIMH KOMMEHTa-
pHAMH, MOMHOCTBIO PACKPHIBAIOMIMMH €€ CMbIC.

[ycrs Ha nevaTe spiBelleHa HHGOPMAUHK, NpecTapaenias s taba. 2. [peanono.
wHM, 4T O = 8y, Oy == 8, O3 = Oy (6;— mHHNMabnan owHOKa {-TO pnJA),
8, < 8;, u 8, < §3. Torpa B xauecrpe pewieHyst BLIGHpaeM JYdYUIYI0 MOACNL BTOPOTO

* Jlns pacueTa NPOrHO3HpyeMblX 3HavyeHHA MOXKIO [10/1b30BAThCA #H MHOTOPAAHOA CH-
CTeMOH 4aCTHBIX omnHcCaHuil.
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psaa (B AQHHOM Cayuae BTOPYIO):

rae 4, =
Kommenrapuit, BoamMoKHOCTH npHMeHEHH aATOPHTMa OTPaHHYHKBAIOTCA HEepaBeHCT=

»

@ =z, = byy + bioyy - baalis,

Qop + Q1% F Gy Xeh Y3 = Qg3 + A19Xg + GagXy.

som (M -+ M1} «» N < 5000.

1.
N.

13,
14,
15,
16.
17,
18.
19.
20.
21.
22.
23.
24,
25.
26.
27,
28.
29,
30,

-

IIPOI'PAMMA 8
*ALGOL® 2’ REAL® SUM, RMA, GAUSS. , * BEGTH’ * INTEGER'M,N,L1,R,R1,M1,

s,1,1,J,T,H,F,G. ,READW N, L1, R, R1 , M1, 1D, ,* FRINT ** (//, 51,
13HMAX. CTHIEND 1,13,/,5X,1THOBUEE YHCIO TOYEK,13,/,5X,
23H0BYY, OCAEAOBATEMBHOCTD, 13,/, 5K, 2 3HI POB. I10CAELO BAT EABHOCTE,
13,/,5X,201MHCI0 PHAOB CEJIEKUMH,12,/,5X, L4HUHCAO ZUI. APT,
THYMEHTOB, 13,/)° ?, M, N,R,R1, L1, M1, ,Me=M*M1. ,* BEGIN’ ? ARRAY’ O,
TR, 21(/4:8/), DS/LiM/), KO/ 12M, 12370, Xp, XIK /13M, 13N/), AL,
p{/1:3/),A0/123,154/). ,  INTEGER’ * ARRAY? TIC /12 W/ ), TH(/12 M,
1:2/).,’ REAL*Cp,1,D,CT. ,READCP, TR, T1).,C0:=RMACT, 1,N,
ABSC@(/1/)))., D12=RMACT, 1,1, ABSCTRC/1/) )., *PRINT? 7 (2,
15HHCXOIMLIE ZAHILIE,/, 4X,119) ., P PRINT? * * (4X,10F11,5) 7 0.,
PPRINT? ?* (/,4X,1HT)" ? o, "PRINT’ * * (4X,10F11.5)"* ,TR. , "FOR’ T2 =1
*STEP 1 UNTIL N’ DO’ ? BEGIN' @1(/1/):=0(/T1(/1/)/)/Ch. , L:=CT:=
/1,170 TRUTIVI/)/ )/ D1, FOR J2=27 STEP? 1° UNTIL? M-M1’ D0
* BIGIN®CTs=CT*D. ,XP(/J, 1/)4=CT? END? *ENV’ ., "FOR’J$=1° STEP’ 4
*UNTIL’ M2’ DO"? BEGIN? * IF*J=1" THEN' * PRINT’ * * (//, 2X, 4HI I,
1OUIEPEMERILIE)? * o JREADAR )., " PRINT?? * (14)??,J., *PRINT? *? (4X,
10F11,5)?,2.,08(/3/)=RACT, 1,K, ABSC2(/1/) )., *FOR T2 =1
?STEP? 1 UNTIL’ N BO? XPC/M-MA+T, 1/)2=0C/TI/ 1/ )/ )/bS /3/ ) END? o,
PFRINT?* (//, 5%, 201K OBIPUBKA IEPEMBHIIX,/, 2, 6HOBO3H, , 63,
SHOMLCA, 3X, 1 LIMACHUT. KO3®. ,/,4X, 1H~, 10X, 116,8X,F9.4)°*,Co. ,
'FUR’ T:=1"STEP* 1’ UNTIL’M> DO’ * BRGIN®* PRINT*?* (3X,1HX, 12)*, 1.,
*IF TP LE*M~b11" THEN®? BEGIN * PRINT?? ? (11i+, 15X, 3)T**,11)"*,T.,
*TF? T=1' THEN'* PRINT’ * * (41+,23X,79,4)* , D1 ENI? *ELSE’ * PRINT?
*> (LH+, 14X, 4HIEP. , 12,4 4,F9. 407" , T-M+M1, DSU/T-H4ML /) END,, -
'PRINT* * ? (//,2X, 29T O4KIL [[POB. I0CTEAOBATEMLHOCTH, 2013)° 7,
*FOR? I8=R+1’ STEP’ 1’ UNTIL’ N’ DO' TI(/1/).,  FOR’T*=1
*STEP? 1 YUNTIL L1’ DO BEGIN’ > FOR’ 15=1" ST EP* 1’ UNTIL’M-1"10’
?BEGIN®? FOR® J=T+1° STEP? 1’ UNTIL' M’ DO* * BEGIN' *FOR'F2=1,2,3
DO FOR' Nit=1,2,3,4° L0’ A(/F,1/):=0. ,"FOR’ H:=1" STEP’ 4 UNTIL'R
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31. *DO??BECIN'ALC/1/)s=d. ,A1(/2/)s=xp{/1,H/). , M(/3/ )=
32, Xp(/J,W/).,  FOR’ Fi=1,2,3"D0* BEGIN' AC/F,4/)s=ACF, 4/)+AL (/F/ I*
33,  e1(/H/)., FOR' G2=1,2,3' D0* A(/F,G/ )e=AL/F, 0/ AL (/F/)*AL(/C/)
34, ’END’’END’H.,GAUSS(A,3,P,I'1).,’COTO’MS, ,I'1:*FOR H:=1,2, 3" 10?
35, PU/H/)2=0,,MS:D1s=SUMCH, R+, 1,1, (@1 (/1/ >-p</1/ -2 (/2/ »x2{/1,1/)
36, =B(/3/XPU/T,U/)%e2), , Se=(-20% (T-4 04T, , P IF” S* LEM? THEN?
37. ?BECIN’ DS(/S/)2=D1., TH(/S,1/):=L.,IH(/S,2/):=J.,FOR’H:=1,2,3
38. ’DO’KIK/S,H/):=P/1/)' ENIY *ELSE*? BEGIN D:=DS(/1/).,Fi=1,,
39, ’FOR’G:=2’STEP*1’UNTIL’M’DO’* IF*D*LT* DSC/G/ )’ THE:® ? BEGIN’
40, D1=bS(/G/).,Fi=G END?, , P IF* D1’ LT’ D’ THEN"? BEG TN’ DS(/F/)2=D1.
41, IH(/F,1/):=T.,TH(/F,2/ )e=J.,*FOR? Hi=1,2,3° DO? KI /F, 1/ )s=-
42, P(/B/)END’'END*® END’ J.,END’ I.,° FOR’ Fe=1’STEP’ 1’ UNTIL’ M’ DO?
43, BIGIN'It=Ih{/F,1/).,J:=TiH{/F,2/)., FOR? Hi=1" STEP* 1’ UNTIL’N
b, DO XI/F, U/ )e=KI/F, 1/ PHIV/F, 2/ P XP{/ T, B/ HKOC/F, 3/ )%
45,  Xp(/J, W) END’. ,De=DS{/1/),. ,"FOR’ Fs=1’ STEP’ 1’ UNTIL’ M’ DO’
46, ’BECIN’’FOR’H:=1’STEP’1’UNTIL'N’DO’ XP(/F,H/):=X0(/F,1/).,
47, 1P D’GT DSC/F/ )’ THEN’ D;=DSC/F/)’ END’ . ,"PRINT?** (///, 15X,
48, SHPAA N,12,/,15X,7(1H-))'?,T.,?PRINT’** (2X,1OHHOMEPA APT,
49, 7IYMEHTOB,43X,23HK 0 0 0 @ M L M B H T &,17X,
50, 11HOW.JA IIP.T1)’?.,° FOR? Fe=1’STEP? 1’ UNTIL? M’ DO’ * PRINT?
51, **(7X,12,16,6X,3E15.7,6X,811.5)"*, TH(/F,1/),Ik{/F,2/),  FOR?
52, H:=1,2,3°DO*HIC/F,1/),DSU/F/)., *PRINT?** (72X, E11.5,2X,
53, 10HMIN.OWHBKA)'?,D,,? TP {I=1’ THEN’ ? BEGIN’ * FOR? Fs=1’ STEP’ 1
54, ?UNTIL’M’ DO’ *FOR’ Hi=1® STEP? 1’ UNTIL’ N’ DO? X /F, TI/W/)/)s=
55, XPU/F, I/ Co.,° PRINT??* (//, 7%, 15HIPOM. IEPIMEHHLE)’ ? . ,* FOR®
56, Fi=1’STEP’1’UNTIL’M’D0’” BEGIN'*PRINT®’? (4X,2lN=,12)",F.,
57. PRINT’?*?(8X,10F11,5)°?,”FOR'hi=1’STEP’ 1’ UNTIL’ N* D0?
58, MI(/F,1i/)?END’? BN *END*T. , ? ENL? " END’ * EOP?

4. NPOTPAMMA BbIJIENEHMA TAPMOHMWHYECKOTO TPEHAA

C HEKPATHbIMU HACTOTAMHU A1 NPOTHO3HMPOBAHKS
KORNEBATENILHLIX IMPOLECCOB

IIporpamma (nporp. 9) npepHasHayeHa A/ (IPOTHO3HPOBAHHS NMPHPOAHBIX KOJje-
GaTesIbHbIX TPOLECCOB, TAPMOHMUECKOrO alajk3a BPEMEHHLIX DAAOB, PeLUeRHs 3ajau
m%:w%j_map:: H -BLIAEJICHHSI T[J1aBHOH [CPHOAHUECKOll CoCTasisIoWmed mpoueccos

SIavik nporpammuposatns ®OPTPAH, 3BM — B3CM-6.

Hcnoassyemsie nopuporpammsl. HARMAN, WB, FRIQ, WCOEF, WBI, PPI.

MeTtop. 3a HCK/IIOUEHHEN HeCKOMBKHX YCOBEpPLIEHCTBOBAHMII NPOTPaMMa Ha s3bike
GOPTPAH p1s 9BM tina BOCM-6 nopTopseT omHcaHHyio NMpoOrpaMmy Ha $3blke
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AJITOJT aas Toit ke DBM [10]. INpouecc annpoxcHmauun GyHKIHH THCKPETHOTO Bpe-
MeHH f, Ha unTeppase (1, N] oTpeskom TpHTOHOMETPHUECKOrO PSiAA C /1 HEKPATHLIMU
YacTOTaMM @f =% kw; (T. €. YacTOTaMH, HECOOTHCCEHHBIMH K MepHOAY HalJIOfeHHS)

m
%l .
Yn = ‘Wu | Ag sin (@gn) + By cos (@n)), 2.29)
Wy, iFEL{HTO<ogp<n, i=1,2,...,m

IeauTcs Ha TpH sTana [7].
Ilepewd aman — onpepencuie m koa(gdHuHenTos «y, p = 0, 1, ..., m H3 ycao-
BHAI HaHayulero coOJi0AeHHS COOTHOUIEHHH

m—1

Mo %p QI‘v + Nﬂ_.lnv = \IL: +fiem (2.30)
==
Ha emopom smane n3 ypasnenus
m—1 ~ .
oy + M @, cos (pw) = cos (Mw), : #(2.31)
p=I1
KOTOpOE ¢ MOMOLIBIO PEKYPPEHTHOTO COOTHOWEHHS
cos ke = 2 cos ((k — 1) w) cos @ — cos (£ — 2) w) (2.32)

PHBOAHTCS K anre0paHuyeckoMy ypaBHEHHIO /1-il CTENEHH OTHOCHTEJbHO COS Wy, Ha-
XOAATCA YaCTOThl Wy, k=1, 2, ..., m.

Ha mpemovem smane nunefino sxojsuiie B Bbipaxenwne (2.29) napamerpnt Ap
i By, k=1,2, .., m onpeaeasioTcs npH H3BCCTHLIX YaCTOTAX METOLOM HAaWMEHBIUHX
kpappatos (MHK).

Bregeuiinie B mporpamMmy yCoBCpUICHCTROBAKISI COCTOAT B TOM, YTO B YHCJIO ONTH-
MH3HPYEMBIX NapaMeTPOB BXOAHT NOCTONHIIAA COCTABSAIONLAA IPOLECCA, a TAKMKEe B BO3-
MOMHOCTH MPHMEHATH NPH OLEeHNBAIKK NapaMCTPOB ap H3 ycnosiil (2.30) meToa B3pe-
uICHibIX HauMelbWHX kBaApatos [7]. Buiop secosuix MaTpHu oGocnosaH B paGote [11].

Kpome Toro, aas mosbilieHHs nOMEXOYCTONYHBOCTH MNpOLEfypbl REPBOrO 3Tana
BBCACHO CYMMHpPOBAliHE BPEMCHHOTO psifla Ha CKOJB3SIICM HHTepBane (Criaxupa-
iie) [15).

B nporpamme na nepsom srtane obpalaTbiBaercst npotece

o=lp—foi=1,2 .., N—2 (2.33)

auweHnbll nocTosnoil cocTasnsiomeli, ouako HMeIOWHIT TOT Ke HaGop 4acTOT, HTO
1 ucxonuwtt npouecc f,. Mamelienns, ceazaHubie ¢ HaanuHen Ay, BBEIEHb B IPOUEAYDY
TPeTLEro 3Tala H 8 OficpalHH ONpCAe/ICHHS ANMIPOKCHMAIHi OCTAaTKOB H NPOTHO3KDY-
CMBIX BCJIMUHH,

Cooriowente (2.30) 3ajlacT AUHAMHYECKYIO CHCTEMY CHEUHAJbLHON CTPYKTYpbI:

?TT_ =ty _fk+ Opgf ooy + o0+ Qzﬂlw?lwafrm +

+ Ui fe—ompo — Fr—ompr-

Jlns oueHHBaHUS napameTpos AMHaMHuecKHX mogeneii [7] nenecoobpasHo nprime-
HATb GoJiee cJIOXKIibie (MO CpaBHCHHIO ¢ MCTOAOM HaMMCHBUIMX KBajApaToB) cXeMbl afl-
JIPOKCHMALMH ypaBHeliHil IHHaMHKH, ¢ BECOBLIMH MAaTPHLLAMH CIeUHaAbHON CTPYKTYPHL.
[lpy peannsauHu Takoro nojixosa yioGHO HCIOJb30BAaTh CXEMY METOAA HaHMMeHBIUHX
KBa/JpaToB, NpHMEHsA ee K COOTBETCTBYIOWHM 00pa3oM npeobpa3oBaHHbIM 1ICXOAHLIM
BPEMEHHLIM DSAAM.

B Hacrosieit nporpasmse no xesalHio NPOrpaMMHCTa MOPKHO HAKAMJHBATE CYMMLI
BIILOB:

k
N Gty (2.34)
{=m}1
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—pagBeexp=20,1, ..., m;

k
Y Cipp+Hip) (2.35)

fu=r

— s peex p=20,1,...,m ¥ peex r=m- 1, m-+ 2, ...,k (B o6oux cayuasx
k=m-+1,m+ 2, ..., N —m).

I1H npeoGpas’oBalHsi YBEJIHUYHBAIOT TOUYHOCTb ONpejeJeHHs HapaMeTpoB &, M3
YCJIOBHIH annpoKcHMmauud cootHowenui (2.30).

IlpH cHJIbHO 3alUyMJEHHBIX JaHHBIX JJisl ITOBBLIIUEHHS yCTOAYHBOCTH paGoOTH npo-
rpaMMbl BBeLeHO (HAbLTpYIOliee npeoOpasopaline

N RET
fe= ¥ fo k=1,2, ..., N=T, (2.36)
i=k

KOTOpOE He H3MeHseT ChekTpajbHbiil cocTas npouecca [11]. IlpeoGpasosanue (2.36)
MOXXHO NPHMEHSITb NpH Ji060H H3 peajJH30BaHHBIX CXeM OLEHHBAHHs NapamMeTpoB.

[MonoxHUTENBLHO CKa3bLIBAETCS Ha TOUHOCTH BLIUHC/EHHI NpHMenenHe crenlabHoi
OpOUeAypBl AJs HAaXOXKAEHHs! TOJBLKO AefiCTBHTEJDLHBIX KOpPHEH MOJMHOMA, He JOomyc-
Kaiouieil nosipaenus Munmoil gactd [11] (8 nporpamme [10] Hcnonbsosanack oblias
npoilelypa HOHCKA KOMIJICKCHBIX KOpleit). DTHM CHHMAIOTCS! BLINMCANTEJbHbE MOrpeL-
HOCTH peienns ypaplenus (2.31).

Onucaune napamerpos:

N — aauna oOyvualomeil NoCaAeL0OBATENbHOCTH;
NP — Aanna npoBepouHOil nocaeoBaTeIbROCTH;
: NE — anyHa 3K3aMeHAlHONHON MOCACAOBATENbHOCTH
PT — uncno touek nmporuosa;
F — cBoGoja BuiGopa;
. FM — MakcHMasibloe YHCHO BLIACASIEMBIX TaPMOHHMK,
NPM — makcHMasibHOE HHCJIO PSIAOB CEJIEKLHH;
KA — cnoco6  annpokchmalHy (cM. onscanHe noanporpammsl WB
na c. 44);
KT —nnTepsai cymMMHpoBaHHf B (HJIbTPYIOWEM MpeoOpa3oBaHHH;
IP — THD KpHTEpHsT CeeKLHH; :
G (N -+ NP+ NE) — ucxoaupiil BpemMeHHOH PAR, MOAJLCK2IUA annpoKCHMaUHK.

Pasmepnocti paGouHX MacCHBOB 3aJalOTCS T4K, KaK YKA3aHO B NOANPOrpamme
HARMAN (cm. c. 38).

TocnefoBaTeNbHOCTL PABGOTHI NPOrpaMMbl H €€ OCHOBHble X3aPAKTEPHCTHKH. Y-
JIO)KHEHHe TapMOHHUECKHX TPEHJOB SIBASETCA XapaKTepHbM Aast mporpamm MIYA
C TOCTeR0BATCAbHBLIM Bhieaenien Tpenjon | 10]. TIpexae Bcero H3 HCXOAHOTO  BpeMeH-
HOTO PsJa BLIACAIOTCS TPEHAL ¢ 1-ft, 2-#, ..., M, .. TapMOHHUECKHMH COCTABJISIOLHMH,

Cpe/in KOTOPLIX MO ONpeleJeHHOMY KDHTEDHIO CeJeKLHH, BbYHCAAEMOMY Ha TOYKax
1poOBEPOYHON NOC/CAOBaTeIbHOCTH, Haxoaatcsi F (cgoGopa BniGopa) ayuumx. [las
KaXJ0ro U3 F 0cTaTKOB (Pa3nHOoCTh MCKAY HCXOAHLIM BPEMEHHLIM DPAJOM H  annpoOKCH-
MauHei) GOpMHPYIOTCS TPEHALI PasJIHuHON CIOKHOCTH, H H3 ofulero yucna Fn, . TpeH-

ZIOB BTOPOro psAja oT6Hpaiotcs onsaTh F Hauayuwnx. Ha nocjesylomnx psjgax cedek-
LMK 3Ta npouedypa nosTopsercs. OnTHMalbHbI FapMOHHUECKH i TPelA nponecca onpe-
Jic/IfeTCsl 110 MHHHMYMY BBIGDARHOIO KPHTEPHS CeJIeKLHH.

Bo3moM110CTH NMpOTrpaMMbl OrpaHHuesbl:

F <15 FM<15 (F<FM). (2.37)

Bce neoGxoanmble onepaunt (BhijevieHHe B OTOOp TpeHA0B, GOPMHDPOBAHHE OCTAT-
KOB, TIOHCK HaHJAyullero TpeHfJa, pacyeT H BbiBOJ Ha TeyaTb €ro napameTpos H COOT-
BCTCTBYIOLIMX NPOTHOZHPYeMBLIX 3Ha4YeHMIT) BLIIOJNHAIOTCS B nognporpaMme HARMAN,
KOTOpast obpatiacrcss K CJAefyIOWHM NOAIpOorpaMMam:

WB naxoaut Ganarcossie kosdpunuents ap, p = 0, 1, ..., m — | ajs npounecca
~

J nan f, u3 ypasuenns (2.30);
FRIQ onpenensier KocHHYCL 4aCTOT M3 ypaBHeHHs (2.31), croiis ero npH noMou
coortnowenust (2.32) K nOAKHOMY CTenelH 11 OTHOCHTENILHO COS O}
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WB1 no uapectnbM Kocuitycam uacTor cos @, f= 1,2, ..., m Ha ypapsuecnus
11.33) pmuncasier Ganancobie KO3pOHUHENTH o))

WCOEF o ussectibiM uactotam «, onpefeasier koaipuunentor Ay, A, B
j=1,2, ..., mspasnoxenuy (2.29), nauayuwnm o6pazonm (mo CKO) annmpoKkcHapyIo-
UM HCXOAHDIH ppemenHoli paj;

PPI — TabynupyeT peaynpTarthl cueTa fIpH BLIBOJAC HA NeYaTb;

RANG * BhICTpaHBaeT 3JeMCHTH Macclipa B MOPSAKC BO3PACTANH HX BEJAHUII.

Kommentapuii. s KOHTPOJst BCeX TOAUPOTPaMAt CACAYET BOCIO/ILIOBATHCS 11PO-
rpammoit H vy TEST. [pu 3apanneix 8 noanporpamme FRIQ seanunnax EPSI,
EPS2, EPS3, ETA napasmerpst nonurapmoniueckoil ¢yukuHH BOCCTaHaBJHBAIOTCA
¢ ToyHoCThI0 0k0/10 0,1% Bpems cuera Tectosoro npumepa 1 muu

IIPOCPAMMA 9
1. PROGRAM K TEST
2 DIMERSION G(58),PA(4,58),PA1(4,58),AP(68),APR(68), -
3. *yB(68),TIN(4,8,1),151(1),C(10,10) .
4, INTEGER PT
5. D0 1 I=1,58
6. 1 6(1)=1.2+3%STH(T*, 34)=2, T*COS(I* 591, 1#C 05T, 43 )=
Te *4, 3STHCI*L, 56 J+2#COSLI*L.56) ’
8. PI=10
9, CALL HARMAN(S0,4,4,58,PT,4,4,1,1,0,5,10,68,
10, *G,YB, AP, APR, PA, PAL, TIN, IST,C) )
11, END

’ noAnPOrPAMMA HARMAN

Boiienensne rapMOHHUECKOro TpeHAa ONTHMAJbION CI0KHOCTH /sl BPEMEHHOIO
psijia, NpeACTaBAfIoOWero KosebaTeabHblll NPOUeCC, Ha OCHOBE MHOTOPSIAHOH MPOUeAy-
pbi camoopraunsanuu (nporp 10). )

O6paugenne. CALL HARMAN (N, NP, NE, NN, PT, F, FM, NRM, KA,
KT, IP, F2, NPT, G, YB, AP, APR, PA, PAL, TIN, IST, Q).

Onucanue napamempoo:

G — BBOAHMBI BEKTOP, NPENCTABJSIOWHI HCXOAHbI BpemeHHOl psa. [unua
sektopa NN;

APR — BbiBosiHMLIiT BEKTOp annporcHMmanin # aporuosos. Jaunna sektopa NPT,

N — nanua oGyuaiouieli mocJefA0BaTeNbHOCTH;
NP — pnnua npopepodtiofl noc/aef0BATeNIBHOCTH;
NE — pnuna sKk3aMeHauHOHHOI 10CACJORATENHOCTH (MOKeT ObITb paBHOH Hy-

Jo);
NN — oGuias ganua spemennoro paga (NN = N +4- NP 4+ NE);
PT — rnyGuna upornosa; NPT = NN - PT; {

F — cooGofa BuiGopa s Tpeupos;
FM — MmakcuMmaablioe 4HCIO BLUICASIEMBIX 4acTOT, -
NRM — MmaxcHManbHO KOUYCTHAMOE YHCAO PAAOB CeNEeKLHH;
KA — napawmerp, onpefieasouiii THII annpoKcHmauMu (CM. OMHCaHHe MOANpPO-
rpammol WB);
KT — uureppan craaxidpauis s QuIsTpyiolieM npeoGpazopanui (2.30),
[P — napamerp, onpefessiiougHii THIT {IPHMEHSIEMOTO KPHTePHSA CeJeKUHH (CM.

omcaune noanporpasmmer PPI); F2 = 2 « FM -+ 2; -
* Onucanue noAporpaMm, OTMeYeHHHX wmmwho..:hoz, CM. B MNPDRJOXKeHHH
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YB — paGounit nexrop aannoit NPT; 23, 115 FORMAT (3X,*UBOBOZIENI YARH?,F13.5)

PA, PAl — paGoune MmarpHubl pasmephoctbio F + NN; \ . 31y
TIN — paGouasn maTpHna AIa NpCACTaBJEHHST HHPOPMAUHH O CTPYKType ONTH- 24, 116 FORMAT C UACTOTu *,9X,” A7, 17X, ° B, 16X, AMILIATY A’ )
MaNibliOro Tpenja. Umeoﬂ_on; matphusl F « 8 » NRM; 25. 117 FORMAT (F10.7,3F17.6)
IST — paGounii pexktop aiamioii NRM;
C — paGouan MaTpHua pasmepHoCTblo F2 + F2. 26. 118 FURMAT (2\,” ZBWCTB.3LAYZHIL)
Beawunnn F, FM, PT, F2 — tuna INTEGER. , o \ N
T pebyenoie nodnpoepansut 1 pynscyuu: WB, FRIQ, WB1, WCOEF, PPI, PANG. 2. 119 PURMAT (OL18.6)
Ilpn’paGoTte noanporpammul ia nNevaTh BLIAAIOTCS: PaclIMPOBKa M 3HaUCHHe BXOA- 28, 120 PURMAT (2X,” AJIIPOKCHMALG® )
HBIX NEPEMEHHbIX; HCXOMHBIT spemennoli psaj; HHPOPMALHS O XapAaKTCPHCTHRAX JIYULIHX
TPEHAOB Ha KaXKJAOM U3 PAJOB CENEKLHH; CTPYKTYpa H MapaMeTphi ONTHMAJILHOTO TPeH- 29. 121 FORMAT (25X,’1IPOThe3?,/)
Aa; aNMPOKCHMAIIHS HCXOAHOTO BPEMEHHOTO Psifia ¥ OTACJADBHO NPOTHO3MpYeMble 3Haue- N , .
HHSI JJISL 9K3aMEHAUHOHHOM MoCaenBaTCJAbHOCTH N ciedyioix PT TaKTOB BpemeHH. X. 122 FoRMAT (18,2P18.5)
. Memod. Buinonnenne NoAMporpamMmbl 3akjlouaercs: 8 NOCAELOBATENLHOCTH 06pa- 3. 123 ForMaT (18,F36.5) R
meruil k nognporpammam WB, FRIQ, WB1, WCOEF ans dopuuposatus napametpos - s
YaCTHBIX TPEHJOB; B BBIYHCJEHHH annpoOKCHMalHil B XapaKTepHCTHK TPEHAOB; B KX 32. 124 FORMAT (/,2X,’B VB’)
CeJICKUHH H 3aMOMHHAHUK CTPYKTYD ayuunX tpenfion. Ilisi cokpauienis obbema Ma- 33. 125 FORMAT (/,2X,’B WCOEF)
INMHHON NaMATH pacyeT anmpOKCHMAauMH JJI TPEHIa ONTHMANbHON CIOKHOCTH [pPOH3-
BOJIMTCSl B KOHIE BLIMOAHCHHS NOATPOIPaMMDL HOBTOPHBLIM BOCCTaHOBJIEHHeM Mapa- 34, 126 FURMAT (/,2X,’B WB1’)
T enga ero cT e ecc JIeI0BaTENBHOIO BbAENEHUS Tpe
Yo HapeeTIiOn caontioemn, L © [POUECEE TIOCICAORATETRHOND BHA perinos 35, 127 FORMAT (Li+,14X,”1ET PEUEILIP)
36, 128 FORMAT (6X,’MHTEPBAX CIUIAMMBARMA®,12)
MPOrPAMMA 10 37 T=i+
1. SUBRQUTINE MARMANCH,NP,NE,NH,PT, F, PM, NRM, KA, KT, IR, 18 180 .
2. %F2,NPT,C,YB,A¢,APR,PA,PAL, TIN, IST,C) o —— o 1o .
. 6 . .
-3 REAL Hmﬁ ) - \ 5. HA=H+HLL - 60. 3 listirt
b THTBGE F, b P1, ) 4, HKT=HK+PT 61, Mp=2xk{
5. DIMENSTON GUII), PACF, NI, P ALCP, NI, APCQUPT), APRCHPT) W P I=ASTILL.O) 6 -
. YN . . =
6. DIMINSTON YBHPT),TINCE, 8,NRM), ISTANRM),CLF2,F2) W FRIKT 400 6 . in ‘6.5
7. DIMENSTON A(16),W(16),WE(16), BUAT) M PRI 106.1 o 6 YED=G() "
8. 100 FORMAT AM\\WC oI BB 15) . 4, PRINI 105,12 65, GOTO 4
9. 101 FUMAT X, "GBOB0IR RBOPA, T 46, PRINI 105,HE 66, 5 YI)=PACIT,T)
10, 102 FORMAT (5X,’MAX.WHCAD YACTOT?,I13) ,
- LY PRINT 102, 67, 4 CUNTINUE
1f. 103 FORMAT (5X,’MAX.UHCIV BiLI0B’,13) 48 PRI 101, 6 200 CALL JBUYB. AP N K. BA
12, 105 FURMAT (5Y,’ LIMHA IPOB,IIOCAEIOBATENBIOCTH? ,T4) :w. PRINT ch.we oo. . H.o Hmm zw .WV. e
\ . N 9, * + ! T
13. 104 FORMAT (5X,’ Z/MBA DE3AM. I0CAEZOBATEILHOCTY? ,T4) 5 - pou.zxz 7 Hm, :..Ewro mv m”ao 098
. ! . { .LQ. 1
14, 406 FORMAT (5X,” oA OBYY,OCAEZOBATEILHOCTH? ,14) 5 — »o.wv:» T o»bw PRIGCA.H KL G B)
15, 107 FURMAT (5,’UMCAO TUYEK MPOTHO3A’,I3) ’ ’ ) A
22, PRINS 128,KT 72, Lo T J=1,M
16. 108 PURMAT (5X,’ NIIPOKC. IIPH KA=',12) -
. 109 FORAT U/ 53. PRINT 109 73. 7 MG )==ASTHGWE ) )+PT
»c. 110 FORAT (L0B12.4) Sk, PRINT 111 74, CALL wBi(w,M,M+1,4,1ER,C)
: ‘ _ 55. PKINT 110,G 75, IF (18.£0.0) GUL0 201
19. 111 FORMAT (2X,’ BPEMEUHOI PsLL*)
6. lR=1 76. CALL RANGM,W)
20, 112 FORMAT (20X, ONTVMAMLML TPENA’,/, 20X,13(11-)) _ )
21 149 w.owzﬁ, ¢/, 5%, HOMEP PHIA’,T9) o1, 1110 T7. 201 CALL WCUEFG, B,M, 2xM+1,2¢M+2,
) A A 56. 2 II=ItH T8, . *H,YB,AR,C,IRR)

22. 114 FORMAT (3X,"4iCJI0 YACTOT’.13)
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75.
8.
81,
82,
8.
B4,
8o,
86,
87.
88,
89,
9J.
91.
92.
93.
4,
95.
96.
97.
98.
99,
100.
101.
102,
103.
104,
105,
106.
107.
108.
109,
110,
111,
112,
113.
114,
115,
116.
117,
118,
119,
119.
120,

I (IER.E0.D) GOTUL 997
IF (18,E.1) GuI0 202
B1=0.0
8=0.0
13<0.0 -
01=0.0
D2=0.0
03=0.0
Mi=m+1
i M
DO 11 T=M1, M4
R=<0.0
D0 12 J=1,1
T1=T+j~1
12=1-J+1
xnx,scw.chc,,isv.mégﬁcv
IN=T+ ‘
NI=I-¥
R=(YBCIMHYBAMI -R-2% BUP+1 ) %2
IF (1,67, (ti-41)) GOTO 13
B1=Bi+R
6OTO 11
13 1F (1.67, QU34)) 60L0 14
BR=B2+R :
GOTO 11
14 B3=BHR
11 CONTTIUE
IB(1 )=50R2(B/(H-MP))
IB\2)=SQRT(Be/Nr)
D0 15 I=1,MP
R=0.0
DO 46 J=1,M
DI PI
16 R=R+B(2xI~1 DxSINCOMBL2%T JCOS(D)
DA=DA+CYBCT )-BMPHL R )wwe
15 AKI>XR
DO 47 T=M1,hlM
T4=T-H
R=AP(I1)
0 18 J=1,M -
T4=1+J-1
12=1-J+1
48 B=RAALT»(ARCTAFAR(IR))
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N~

144,
142,
143,
44,
145,
146,
anT.
148,
149,
150.
11,
152,
453.
154,
455,
456.
157,
158.
159.
160.
164,
162.
163,

121, 12=14M
122. ApC12)=R
123, D=(YK I2)-R-BUIR+1) )2
124, ° TF (12,GT.H) GOTO 19
125, DL=DI+D .
126, GOTO 17

, 127, 19 1F (12.0T.14) GOTO 20
128, D2=D2+D

- 129, GOTO 17 g

130, 20 D3=D3+D
131. 17 CONTTIUE

33 TINIZ. T+2 ARTR(T)
TIN1Z,1,NR)=1T

TINCIZ,2,NR)=M
1% ({R.B0.1) TINCIZ,1,HR)=0
34 IF (4.LT,Bd) GOTO 3

< IF (MR.E0.1) GOTO 33

1¢ (17.LI.F) GOTO 2
35 CALL PRICIR,IP,TIN,F,HRM)

IIR=HR+1
BO 136 J=1,F
DO 136 T=1,HK
136 PAW,TRPALGS,TD ‘
1F (NR.LE.NRM) GOTO L
PRINT 100
PRINT 112
18=1
1274
NR=1
P1=T1H L, 12+2,1)
DO 36 T=1,HRM
. D0 36 J=1,F
DTINGT, TR42,1) ¢
1F (D,CE.PL) GOTO 36

132, 1304 =SORT(DI/H)
133, IB(5)=SORTLD2/11P)
134, IF (HE) 21,21,22
135, 21 1B(3)=0.0
136, 1B(6)=0.0
137. GOTO 23
138, 22 TB(3)=SORT(B3/ME)
139, 136 )=SQRT(D3/HE)
140, 23 IF CCIT.B0.1).AMD. (M.LE.F)) GOTO 24
0010 25 154,
24 TF (ip-1) 26,26,27 165.
26 TIN(KG1,HR)=0.0 166,
GOTO 28 167,
27 714, 1, HR)=IT 168,
26 TINON,2,HR)=H 169.
DO 29 I=1,6 170,
29 TIH(M,I+2,HR)=IB\T) 171,
D0 30 I=1,MK 172,
30 PALQM, T)=YBUI)-ARLI-BUME+) 173,
GOTO 34 174,
25 R=0.0 175,
1220 176.
DO 3% I=1,F . 177,
D=TINCT,1P+2,NR) 178,
IF (R.GT.D) GOTO 31 179,
R=D 180,
1271 i 181,
31 CONTINUE 162,
1F (R.LE.IBAIPD) GUTO 4 183.
0 32 I=1,MK 184,
32 PAL(IZ, 1)L )-ARCI-BLRYL) 105,
DO 33 1=1,6 186,
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107,
168,
169,

190,
191.
i92.
193.
194,

NR=T
MH 155. 12<41R-1
36 CONTIHUE 196. 12=TTH(1Z,1,12+1)
ISTUIR)=TTIK1Z,2,MR) 197, 37 ISNI2)-TINIZ,,12)
T1=lR-1 198, 382 DO 38 I=1,NKT
1F (11.10.0) GOTO 362 199, APRLI=0.0
0 37 1=1,T1 200 IF (I-HK) 39,39,40
201, 39 YRD=G\T)
202. GOTU 33
203, ko YRI)=0.0
204, 38 CUNTIHUE
205, 381 1Z=1
206, 41 M=151(12)
207. MP=2%M .
208. GOTO 200
209, 202 PRINT 113,12
210, PRUNT 115,BQiP+1)
214, PRINT 114,M
212, PRINT 116
243, DO 46 I=1,M
214, P1=SORT(B( 2% T4 Jwu2+ B2+ T ww2)
215, 46 PRINT 117,W(1), B 2x1-1),BL2*1), 74
2167 DO 47 1=4,MP
217, R=0.0
218, DO 43 J=1,M
219, D= (I
220, 48 ReR*BLawJ-1 WSIN(DI*BL2#J WCOSID)
221, APRUI)=APRCIHRBUP*A)
222. 47 APAID=R
223. Mi=hird .
224, HH=NE+PT-M
225, DO 53 T=M1,NHM
226, T4=T4H¢ .
221, R==APR(1L)
228, DO 49 J=1,M )
229, 1J1=1+5-1
EXC AR
R o Ty AR TI HELLI2))
232, 12=1+M
233. AP(12)=R
234, 53 ATR(I2)=APREI2)+Ar(12)4 BUMp+L)
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235. D0 50 I=1,NK _

236, 50 YBUID=YBLID-AP(I)=B(MP+1)
297, 12=17+1
238, 1F (12.LENR) GUIU 44
239. PRINT 100
240. PRINT 118 .
2u1.’ PRINT 119,C 255. . GOTO 1001
242, PRINT 109 256. 999 PRINT 124
243, PRING 120 257. CULO 1000
244, PRINT 119,APR 258, 998 PRINT 126
245. PRINT 100 259, COTO 1000
246, PRINT 121 260, 997 PRINT 125
247, T1si1+1 261, 1000 TRINT 127
248, T2=K+PT . 262. 1001 RETURN
249, D0 51 I=1i,T12 263. END
250. IF (1.GT.NK) GOTO 52 .

) 251, PRINT 122,1,6(1),APRAI)
252. 6010 51

253, 52 PRINT 123,1,APR(I)
254, 51 CONTINUE

noaAnNPOrPAMMA WB

Boiuncsienyie GananucoBbix KO(P(HUHEHTOB AJS HCXOLHOTO BPEMEHHOrO psifa, npes-
CTaBJSIOWICTro KoJebaTenbiniit npouece (mporp. 11).

O6pawenue. CALL WB (X V¥, NI, ¥YI, ¥2, A, M(1, C, IER, KA, KT).

Onucanue napamempoas:

X — BBOAHMBII BCKTOP, (PCACTABASIOULHIT  AUAJI3NPYENLI]l  BPEMEHNOR  psit.
I nuna sektopa NI;

A — seiBOnMMEIT BekTOp ‘0ajancoBbix Kodpduiiienton. Oanna sexropa M;

M — uncno BuiaeasieMbIX TapMOHHK (uHeao GadaucosuiX KodphHuHeHnTos);

KA — napamerp, onpeacistiownit metog amnpokekvawtit. [pie KA = 0 ucnods-
3yercst oObIUHLIT METOJ, HAHMCHBILMX KBajpaTos, 1pi KA = 1 nepemecnnbie
npeolGpasyiorcs o qopmyae (2 34), a npi KA = 2 — no gopmyae (2.35);

KT — napamerp, 3afatounii AaHRy HuTepBaia CriaxKHBanHs B npeoGpa3opanii
(2.36);

IFR — napamertp, npuuusalownii anavenne 0, ecli cHCTeMa HOPAIAZbHBIX YpaBue-
uuii ne Obia pewena, 0 | — B NpoTHBHOM cJayuae;
Y — paGoutiii sexrop ganuoit NU;
Y1, ¥2 — paGoune sekropwt aauuoit MIL; MIl = M+ [
C — paGouast MaTpHia pa3mepHocTeio M x MI1.
Tpebyemoie nodnpocpasust « hynkyii. CAUSS.
Memod. Hcxopnnit Bpemennoii psii npeofpasyercsi B COOTBETCTBHH C BbIPaXKCHHEM
(2 33). 3atem cocraBasieTcst H peluaeTcsi cHCTEMa HOPMAJbHLIX ypaBlUeHHE, OTBCYAlO-
was 3ajanioMy MeTOAy alNpOKCHMauHH cooTHoweHHii (2.30).
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MPCIPALMA 41

1. SUBKOUTINE WBUX,Y,M1,¥1,¥7,4,M,041,C, TER, K, #T)

2. DIMZISTON XC11), VA1), v1G111),72(M11),AG1), L)

3. p=ty-2

4, Bi=t+l )

5. T=H=) KT .

6. 0 1 1=1,1 31, Ei=y2(ki wy2(3)

(# 1 7(1)=xC1+2)~-1(1) 3. IF (It FU.2) BL=E1sE
8. DO 2 J=1,1 33, 5 opmp.gvncﬁxp.gv+mp
9. ¥1()=0.0 34, TF (A.LT.2) GOTO 3
10. DO 2 1=L,M 35. K=l-1

i1. 2 C(1,J 0.0 36, 1F (€.L0.0) GOTO 3
12. 1F (ET.Eu.0) CUTG 30 37, 0 7 J=1,u1 .
13. 1=} ~KT 8. T1=T+J-1-%

14, 10 20 1=1,1 9. 12=1-J+1-K

15. B=y(1) 1w, 7 ¥2(3=y2(I >y (11)-y(12)
16. 20 21 J=1,KT 1, GOTG 8

17, 21 B=B+Y(I1+)) 42, 3 CONTINUE

18. . 20 ¥(1)=B . 43, IF (4.E0,1) GOTO 77
19. 30 DO 3 I=H1,IM 4, M0 6 1=2,M

20. k=11 . 45, 11=1-1

21, R=K - 46. D0 6 J=t,11

22. B=1.0/R 47, 6 ¢(1,42=cJ,I)

23, DO 4 J=1,M1 © 48, 7T CALL GAUSSLC,l,M1,A,IER)
24, T1=1+J-1 49, RETUR: )
25. 12=T-3+1 50. EUD

26. Y2 )=y LI AT (T +Y (12)

27, IF (KA. L0.0) Y2 (U )=y2d »=71(3)

28, 4 y1(J)=y2(J3)
29. 8 DO 5 Ki=1,M

0. D0 5 J=Ki,M1
NOANPOTPAMMA FRIQ

Pewenre yacTornoro ypasHneHHst OTHOCHTeJBHO KocHuycon dactoT (nporp. 12).
Obpawenue. CALL FRIQ (A, M, WK, M1, FI, CO)
Onucarte napasenpos:
A — pBoauMmblil BekTOp Gasaucosmix Koapduuuentos. [auna sektopa M;
WK — seiBosuwblii 8eKTOp KocHHycon uacToT. [laiiHa sextopa M;
M — unco BoieasieMux yactor; Ml = M -~ 1;
CO — paGoun#t Bextop Anuuolt Ml;
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FI — paGouas maTphua pasmepnoctaio M = ML,
Tpebyemvie nodripoepanator u pynayun ZE ZOm
Memod. TpumeHeHneM PeKypPPEHTHOTO cOOTHOWeHHUs (2.32) 4aCTOTHOE ypaBHeHHE
MPHBOAHTCA K NOJHHOMY CTENCHH M OTHOCHTENBIIO KOCHHYCOB HCKOMLIX 4acToT, a 3a-
TEM HaXOAATCA €ro KOpHH. TOUHOCTb BBIYHCJEHHS KODHE 3aBHCHT OT psfia BHYTpEH-
HHX NapaMeTpoB MPOUERYPHl, 3HAUCHHS KOTOPLIX NMPHU HEOGXOAMMOCTH ClefyeT H3mes
HHTb (CM. onHcanue noanporpammel ZERQOS B npuJoxettiu)

NPOIPAMMA 12

1. SUBROUTINE FRIQCA,M,WK,M,FI,CO)
2. " DIMENSION AQU),WRGM),C0o0d1), FICM,ML)
3. - D04 I=t,M .
4, 0 1 J=1,M1
5. 1 F1(1,3=0.0
6. F1(4,2)=1.0
7. IF (M,EQ.1) GOTO 27
8. F1(2,1)=-1.0
9. FI1(2,3)72.0 . .
10. IF (M,LE.2) GOTO 2
1. ° D03 I=0,M
12, T1=T+ .

C13, 0 & J=2,11
14, 4 FICI,J 2#F1C1~1,J-1)-FI(1-2,0)
15. 3 FI(I,1)~F1(1-2,1)
16. 2 M2=M-1 . o
17, D0 5 I=1,M2
18, 05 J=1,M1
19, 5 FI(M,J)=FI(M,J)-FI(T, T %A(T+)
20. 27 FI(H,1)=F1(M,1)-AL _
2, D0 6 I=1,Ki
2, 6 CCI=FIMN,T)

, 23, ETA=.000001 ) )

24, EPS1=,000004
25, EPS2=,000000001 .
2. EP$3=,000001
27, DO 66 I=1,M
28. 66 WE(I)>0,0
29, CALL ZEROS(M1,CO,M,VUR,1000,EPS1,EPS2,EPS3,ETA)
2. RETURN
31, D
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noaAnPOrPAMMA WCOEF

Boiuucaenne kosdduusientos Aq, Ag, By, j=1, 2, ..., M ® pasnoxennu (2.29),
annpoKCcHMHDPYIOWeM HCXOAHbIH BpemenHo#l paa mo MHuHMymy CKO (mporp. 13).
O6pauene. CALL WCOFF (W, B, M, M21, M22, N, ¥, ¥1, HM, _mxv.

Onucanue napamempos:
Y — BBOAHMBIH BEKTOP, NPEACTABAMIOWMI aHaAH3HPYeMbll BpemenHol paa. danna
BexTopa N;
W — geoaHMbilt BekTOp uactoT. Innna sekropa M;
B — posoaumblli gexTop koadduuHenTos pasnoxenns. [anna sextopa M21i;
M — uMCJI0 UIeHOB B MOJIMTapMOHHYECKOM PA3JIOXKEHHH; -
IER — napamerp, npHuUMalouinii 3HaueHHe |, ecsiH KO3(HUHEHTb ObIIU OpefieeHbl,
1 0 — npH nuHeAHON 3aBHCHMOCTH CHCTEMbl HOPMAJIBHBIX yPaBHEHHI;
M2l =2« M« 1;, M22 = M21 -+ |;
Y1 — paGounii Bektop aaunoii N;
HM — paGouas maTphua pasmepHOcTbio g0 M2 » M22.
Tpebyemvie nodnpozpammer u pynxyuu: GAUSS.

Memod. Tlpn dopmupoBaiimi  MaTpHUL  HOPMalbHBIX  ypaBHCHHIT A an-
NPOKCHMAUHE  HCXOAHOTO BPEMEHHOrO psAla noJHrapMonuueckot ¢Qymkimel (2.29)
fpH  HM3BCCTHBLIX  4acTOTaX  HCTOJL3YIOTCS  ChelHasbHble TPHEMbl, MHHHMHSUDYIO-

ue wncao ofpailennit K crangaptibiM dyHkumsm SIN u COS. Oas storo or
N

Y

3J1eMCHTOB OOLUero BHAA MaTpHibl HOPMAJbHBIX ypaBHeHHH cos (iw;) cos (iwg),

i=]

N
Wu cos (iw,) sin (iwg), NZJL sin ({w;) sin (ig), M cos? (iw;), W sin® (iw;) mepe:
im=] N I=1 Ny [ea) =l
XOOAT K Cymmam M“ sin (foj) n ) cos (iw;), ANR KOTOPHIX H3IBECTHLI aHAAUTHUe-
CKHe BLIPaXeHHd _Slh (hyHKLAYH m\ “_H\h\ [MoapoGHee meton onncak 8 pabore [9]. B mac.
cupe B xow%%:::mmwz pacroJioxenbl 8 TakoM nopsinke: Ay, By, Ay, By, ..., By, A,
MPOTPAMMA 13

1. SUBRROUTINE WCOEF(W,B,M,M24,M22,1,Y,¥1,HM, IER)

2, DIMENSION EQV.S_NS.EVEQV.EQS.EB

3. K2mid

—4, E1=E+L

5. D01 I=1,KL

6, HM1=0.0 :

7. 1r (1K) 2,2,

8. 2 IT=INN((1+1.25)/2.0)

9, TI=(1+,1)/2.0-INT((1+.1)/2.0)

10, D0 4 J=I,K

i1, JI=INTC (J+1,25)/2.0) )

12, TI=(J+.1)/2.0~INT((J+.1)/2.0)

13, W=HCIIRQT)

14, W2=W(II (T

15, - IRII~JJ) 6,5,6
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16,
17,
18.
19.
20,
21,
22.
23,
24,
25,
26,
27,
28,
29,
30,

5 IF (ABS(TI-TJ).LT.0.01) GOT0 8

$1=0.0

GOTO 9 31, 13 BM(T,J)=S2xSN2+S1SHL
8 Si=N N 32. GOTO 40

GOTO 9 . 33. 11 IF (TJ-.25) 15,14,14
6 S1=STH(#W1/2.0)/SIN(W1/2.0) 34, 14 HM(T,J)=S2#SH2~SiSHe
9 S2=SIN(N*W2/2,0)/STIKV2/2.0) 35, GOTO 40

Chi=CoSC(N+1)%i1/2.0) 36, 15 IM(I,J)=S1#CH1+32#CH2

CH2=coS( (1 #ii2/2,0) 37, 40 WM(I,J)-EMCT,0)/2

SHL=STHCQHH 2W1/2.0) 38, 4 CONTINUE

SH2=STH(N+1 )*2/2,0) », IF (11-.25) 17,16,16

IF (11-.25) 11,10,10 5, 16 ¥1(1)=SINGIIT))
10 1F (1J-.25) 13,12,12 41, . V1(2)=51n(2mi(11))
12 WCT,0)=SisCHi-S2sCl2 42, 010 18

GOTO 40 43, 17 v1{4)=Ccosw(I1))

4y, ¥1(2)=C0S(2+(I11))

45, 18 yK=Cos(w(II))

46, D0 19 J=3,K

47, Y1 R2.0niliny1 (J-1)-¥1(J-2)

48, 19 IM1=HMI+Y1(0er () ’

49, IMCT, E+2)=HM1+Y 1 (L Oy (L Ry 1 (205 (2)

50, 1F (T1~.25) 21,20,20

51, 20 HL=STHCQi+L)#i(11)/2.0)

52. GOTO 22

53, 24 Hi=COS(Qu+1)#w(11)/2.0)

54, 22 WMCT, K4 D=H1xSTNCHeH(11)/2,0)/SIH(WCTT)/2.0)

55. GOTO 24

56. 3 (T, ED=N ’

57. H1=0.0 ,

58. D0 23 J=1,1

59. 23 1=y ()

60. HMCT, K1 )=H1

61. 24 1F (1-2) 1,25,25

62, 25 It=I-1

63. D0 26 J=1,T1

64, 26 HMCI,J)=HM(T,T) .
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65, 1 CONTINUE

66. CALL GAUSSCIM, Ki,K1+1,B, TER)
67, RETURN
68. LHD

NOANPOTPAMMA  WBI

Buiuncaenue Gasiancobix KOS(WpHIHEHTOB NpPH H3BECTHBLIX Y3aCTOTAX H3 CHCTEMb
4acTOTHLIX ypaBhcumuit (nporp. 14).
O6pawenue. CALL WBI (W, M, MI, A, IFR, ().
Onucanue napamempos:
W — ppogumbiil BexTop yacror. [auuna sektopa M;
A — BLIBOAHMBII BeKTOP GajancoBmx Kos(xpuunenrtos. Jynna sektopa M;
M — KoaHuUeCTBO BLIJGJNSEMBIX 4acTOT;
IER — napawerp, pasHutit 0, ecai cHCTeMa 4acTOTHLIX YpaBHeRHIt JHHERHO 3aBHCcHMa,
4 | — B npotusHoM cayuae; Ml = M < |; .
C — paGouan maTpuua, pasmepuoctoio M » MI.
Tpebyemvie nodnpoepanmet u gynryun. GAUSS.
Memod Tlo H3BECTHbIM YacTOTaMm 3aMOJHAIOTCR] CTPOKH maTpiunl C.-B kaxzoi
i-i cTpoke — KOCHHyCh BHMAa cos pw, upi p= 0,1, ..., M llpu pewenns sroit
CHCTEMB) OTHOCHTENBHO &, NOAYMAIOTCS YTOMHEHHbE 3HauenHs GanaHcoBLIX KO3(H-
nuentoB Tloanmporpamma HCOGXOAMMa JIR MCKJIOYEHHS BAHSIHHA Ha HOCAEAYOulde
pacueTsl nOrpeluHocTell B BHIUHCCHHE KOPHEH YaCTOTHLIX ypaBHeHHil.

IPOTPAMMA 14
1. SUBROUTTNE iBL(W,M,M1,A,IER,C)
2. DIMENSION tiCM),AQ4),CCM, M1)
3. _  D01I=LM
4, D0 1 J=1,Mt
5. 1 ¢(1,3)=cos(T*(I-1))
6. CALL GAUSSKC,M,M1,A,TER)
7. RETURN
8. END

- ! NOANPOTPAMMA PPI

TaGyanposanne noxkasaTeneil, XapaKTepU3YIOUHX NPOLECC CeJEKUHH H KauecTBO
TPEHJ0B Ha KaXAOM pajy cejeruuu (nporp. 15).
O6pawenue. CALL PPI (NR, IP, TIN, F, NRM).
Onucarnue napamempos:
TIN — sBojHmas TpexMepHas maTpuua urdopmaunu, pasmepHocTsio F » 8 + NRM;
NR — texywhit Homep psiaa;
F — cBoGona suiGopa (4Hca0 OTGHpaembiX JYYIIMX TPEHLOB);
NRM — makcHMaabHO BO3MOMKHOE HHCJIO PAJOB;
IP — napawmetp, onpepensiiouwtii THN KpHTephs cenexunn (npn IP = 2 cenekuus
no xputepHio 6anaunca, a npu [P = 5 — no KpuTepHIO PEryasipHOCTH.
Memod. HaxoanTcs Tpena ¢ HaWJAyYLWIMM 3HAUCHHEM 3aJlaMHOTC KPHTEpHS M Bbl-
BOJSITCAA Ha MCNATL PE3YJbTaThi CueTa B BHJe TaGnHUbL, COACPMKAULEH BOCeMB Tpad.
B nepsoit rpade yka3siBaeTcs HOMEP OCTaTKa, H3 KOTOPOTO BHIJEJISIETCH TPEHL, BO BTO-
poil — YHCAO BBLILCJIEHHLIX TapPMOHHUYECKHX COCTABASIOWHX, B TPeTbelt — nATON —
1oKasateny Hebanayca ypasnednit (2.30), B wecToll -— BOCbMOH — OWINGKH anmpoKcH-
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14liHH, COOTBETCTREeNNO, Ha ofyuatoutefi, MpoBepovHofi H IK3aMeHAIHOHHON MOCseRO~
BaTebHoCTAX. Takas undopmailua soileuatbisaetcss 415 scex F oToGpaHHbBIX TpeHaoB.
Jlyuwnit 10 3afaiiosy kpHTEPHIO TPCHL Ha KaXKAOM H3 PSLIOB HOAYEPKHBaETCs.

IIPOTPAMMA 15

1. SUBROUTIHE PPICNR,IP,TIN,F,NRM)
2. INTEGER F
3., DIMENSION TINCF,8,HRM)

4, 10 FomMaT (//," HR ’,12)

5. 11 FORMAT (2X,°TPEHA N’,”  YHCAO YACTOT  *,3K,
6. *? BAJAIIC 0B*,6X,  BATAIC NP?, 6X%,* BAGAKC 2X1°,

7. *4%,° GUMBKA 0B’ ,6X,” OLIMBKA 11p*, 6X, ? OMMBKA 9K*,/)
8. 12 PORMAT (lo,116,5X,0E15,4)

9, 13 FORMAT (58(211 =) .

10. 14 FORMAT (//) .

11, K=1
12. P=TTH(1, IP+2,NR)

13, IF (#,BQ.1) GOTO 4 ) ‘

14, DO 1 I=2,F

15, TF CTINCI, IP+2,HR)-D) 2,1,1 -

16, 2 P=TINCI, 10+2,NR) ‘
17, =1

18. 1 CONTINUE
19. 4 PRINT 10,NR

20, PRINT 11 <
21, DO 3 I=1,F
22, PRINT 12,TTH(I,4,HR), TINCT, 2,NHRD, CTTHCT,J,HR),J=3,8)
23. IF (I.BO.X) PRINT 13
24, 3 CONTINUE .
25. PRINT 14

. 26, RETURI .
27, EID

5. NPOTPAMMA CAMOOPTAHM3ALMHU :vO_.:wavK—OExK
MOJENEA LMKIUYECKMX NPOLIECCOB

IMporpamma {35) (nporp 16) npesnastiavena Ans CHHTE3a MPOTHOUPYIOUIHX \MO-
AeJiell mpolecca H3MCHEHHS CPE/IHICMeCAUHOTO CTOKA PEKHU 110 HaTypubiM AanHbiM. Oua
MO3BOJISIET TAKXKE MOACTHPOBATL H APYIHe LHKJAHYECKHE NMPOUCCCL! TPH AHCKpPerH3aliH
nephofa Ha 3ajaHloe YHCJIO HHTEPBAJIOB.

Sl uporpammuposannn AJINOJI, 3BM B3CM-6.
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Hcnonbiyemuie noanporpammei. DES, MAX, NOS, PAP, GAUSS.

Meron. Ilponcce WiMeuchHst Bo BpeMeHH KOJHUCCTBA BOALI, NpoTeKalollell B Ka-
KOM-11160 3a1a110NM CTBOPE PeKH, XapaKTepH3YeTCs SIPKO BLIPAMKER O[T IHKIHITHOCTLIO,
W JIAHNa 9TOTO UHKJE paBla [oxy. ,

* Tlporpamma CHHTE3HPYeT MOjJeJib MepepacrnpejiesieHHst TOJ0BOTO CTOKa PekH no
MECSIIlaM TO/a B 3alaHHOM CTROpE, OTPaXKaloLLY 10 OCHOBHbIE 3aKOHOMEPHOCTH CCTECTBEH-

HOTO Npolecca H3MEHEHHSl CpPeJHeMeCAUYHOro croka P, T. e. MOJe/b, 103BOJSIOULYIO
1O 3afaHHOMY 3HAYCRHIO TNPOTHO3a CPENHerofOBOT0 CTOKA PacCUNTaTh ¢ JOCTATOUHON
TOUHOCTBIO TPOTHO3 CPeJIHeMeCAYHbIX 3HaueHHH (pacxogoB) cToka Py, k=1, 2, ..., 12.
Taxkan Molesb Ha3biBAeTCA «MPOTHO3HMPYIOWEH MOJENbIO CPeAHCMECHUYKOTO CTOKa»,
HJIH TMPOCTO «MOAGJIBIO CTOKa».

[pexnosiaraeTcsi, YTO CpeiHEro/0BON CTOK NPOTHO3HPYETCH He3aBUCHMO, HampH-
Mep, 1o OfHOM M3 MPOTPAaMM CaMoOpTaHH3alHH.

CpeanerojioBbie B cpejHeMecsyliblie pacxoibl CTOKa CBS3albl COOTHOLEHIeM

12
P=—o ¥ P, (2.38)
=]

BLIPAKAIOWHM 0alaHC MECRYHBIX H FOJOBLIX KOJAHYECTB BOADI, POTEKAloUeH B 3alaHHOM
cTBope pekH. IlocTpoeHHast MO HaTYpHBIM JAHHBIM MOAETL CTOKa GyAeT YAOBJETBODATH
cooTHowerHIo0 (2.38) ¢ TOUHOCTBIO J0 BCJHYMHBL padbasiaHca HJAH HEBA3KH:

bj = Pj— == 3 P (2.39)

rae j — MHACKC roja.

B paGote npepsaraercs MeTof CHHTE3a NPOTHO3KHPYIOUHX MOJEJEN PEUYHOrO CTOKa
1O AaHHBIM HaGJIOEHH I 32 CTOKOM B TeUEHNE HECKOJILKAX JIET 110 KPHTEPHIO MHHHMYMa
BEJIHYHHDI

T
1 .
B=— > vw - min, (2.40)

) - =1

riae T — uncno et HaGnioaenufi. Kputepuit (2.40) spasiercsi, pakTHUCCKH, KPHTEDHEs
GaJanca. .

Jnsa oTbICKaHHS 3aKOHOMEDHOCTH Iepepacrnpe/iesienis cpe/IHeroloBOro CToKa pekH
no Mecsiam roja mpeasaraeTcsa HAeHTHQHLHPOBaTb 12 perpeccHOHHBIX 3aBHCHMOCTeIl
BHJa

. Po=gp(P, Py_p, k=1,2,...,12 (2.41)

D10 BblpaXKeHHE NOKAa3hiBaeT, UTO CTOK KaXKAOTO MeCsilla KOPPeJHPOBAH CO CTOKOM
NpeABAYIIErO B CPeAHerofosbiM. HenapedTHble GyHKUHH g HIRYTCS B Kjacce MOMHHO-
MOB MeTOAaMH OOLiYHOT'O PerpecCHOHHOTO aHaJH3a, T. €. HeH3BECTHbIe KOBPPHIHEHThI
TIOTHHOMOB OTNIpeAeJsIIOTCH 10 MeTORY HAWMCHbIIHX KBAAPaTOB.

CTpyKTypa NoJHHOMHAJIBbHBIX 3audcHmMocTell (2.38) 3apanee He 3ajaHa, MOSITOMY
C HCIOIb30BaHHEM KOMOHHATOpHOro anroputMa MI'Y A chayana onpegessiercst HOMHbIH
HaGop MOJAHHOMOB 3aAaHHOH CTEMeHH /S KaXAOTro U3 12 mMecsines HO AanHbiM HaGsione-
HHI 34 CTOKOM. 3aTeM COCTaBASIOTCS BCEBO3MOXHbIE COYETaHHA H3 |2 NOAMHOMOB TaK,
uyToGLl B KadfAOM H3 HHX [PHCYTCTBOBAJ JIHUIL OJHH MOJHHOM OT KaXXJOro Hafopa.
Jlist Bcex TakHX coOueTaHHii BbIUMC/ASETCS 3HaudeHHe KpHTepHs OanaHca (2.409. Coso-
KynmHOCTs 12 perpeccHOHHBIX 3asHcumocTedi BHAa (2.41), A KOTOpoil BHauemHe KpHTe-
pu# GanaHca (2.40) MMIEMaNbHO, NDHHHMAeTCA B KaYeCTBE HCKOMOH HPOTHO3HDYIOHICH
MOJCTH CpPeIHEMEeCAYHOTO CTOKA PeKH.

B nossoM o6beme H3MOMENHHbI METOX TPYAHO peasnusyem Ha DBM, nockoabky
CMHILKOM BEJHKO BpEMs CYeTa NpH [MOJTHOM nepeGope BapuaHTOB. [as1 cOKpalleHHR
nepefopa BBOAHTCS NPOMEXKYTOYHBI KPHTepHH, MO KOTOpOMY B Hafope AJS KaXAOTo
Mecsita coctapasieTcsi F(4HCI0 «cBOGOAS! BRIGOPa») YacTHEIX nonndomos. Hanpumep,
npH BTOPOH CTEHEHH MOJIHOE YHCJO BapHAHTOB MOZEIH CTOKa paBHo 311?, n 3agava
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CHHTE3a MOJIeJIH CTOKa CTaHOBHTCA peaJsibHoil suws npH F & 31. B kauectse mpome~
XKYTOUHOIO MOXeT ObiTb B3AT KPHTepHil peryJsipHOCTH HJIH MHHHMYyMa CMEIeHHS.
B nporpamme peanusosan BTOpOil U3 MHX.
 Onucanue napamempos: Beod usmoie:
CT — makcHMaabHast cTereHb YaCTHOTO [OJHLOMA;
M — pauna nepsoit ofyuaioweil MoC/e0BaTeILHOCTH
B rojlax HaH B UHKJAX;
Ml — pauna BTopoit oGyuatoliel NOCAEAOBATENLHOCTH;
M2 — pavna 3K3aMeHaUMOHHONl NOCJIeA0BaTENbHOCTH;
T — rayOuna nporxosa (npH 3aJaHHOM CpeJHEerofo-
BOM MpOTHO3€);
NI — ucsio Tak10B AMCKpETH3alUMH LHKJa npouecca;
G — uHcso oTGHpaeMbiX (AYYLIMX) 110 BCOOMOTaTesb-
HOMY KPHTEPHIO YaCTHBIX MOJAeJeil;
RF[1: NI, I: M+ M1+ M2+ T] — paunbie 06 H3MEHCHHH CTOKa.
Bowucasnenmoe:
Cr[1: M- Ml + M2+ T] — panivie 06 H3MEHEHHH CPEJHETOAOBOrO CTOKa;
CM, CMI {1 : M++-MI--M2] — pannbie 06 H3MEHEHHH CTOKAa MNpEAbIAYUlero H
JIAHOTO MCCSILCB;
N — uHC/I0 4/IeHOB YaCTHOTO ONHCaHHSA;
P1[0: N, 1:NI, 1:G] — maccus xoapduunentos G ayuwnx mopeseil
AJISL BCEX TaKTOB;
P2, P3{0: N, 1: N1] — maccuB kos{xpHiHeHTOB A/ 3aIHCH IPOMEKYTOU-
Hbix (P2) ¥ ayuweil no KputepHio GajaHca (P3)
Mojenell cToka (T. e. HaGopoB M3 NI wuact-
HbIX MOJeJsieH).
Mocaenosatenvrocts paGorsi nporpammst. [locsie BBOAA 3HaueHKt yNpaBAsIOLUX
napaMeTpoB H ONHCAHHA MaCCHBOB CUHTHLIBAIOTCS AaHHbBIE 00 H3MEHEHHH CPeJIHeroloBOTO
CTOKa.

Onpepenenre G nyyiunx yacTHLIX MoJeseil A Kaxjoro u3 N1 mecsiues (M Tak-
TOB LMKJIA) BLINOJIHSAETCS B UHKJE. 34eCh NOC/eA0BATebHO CYHTLIBAIOTCA JAAHHBIE KaX-
Ioro mecsaua, ¢OPMHPYIOTCS MaCCHBBI AJIsi CHHTEe3a MoAeal BitAa (2.41) 3amaHHoil cTe-
eHH OT JBYX MepeMenHbIX H ONTHMH3HDYETCst CTPYKTYypa 3THX MoJelieil ¢ [TOMOLLbIO
KOMOHHATOPHOT'O aNroOpHTMA.

OtolpatiHbie MO KPHTCPHIO MHHHMYMa CMEIUEHHA MOJENH NEepecYHTHIBAIOTCA No
noc/1eI0BaTeNLHOCTH JaHHbX AaiHEbI M - MI. 3atem BhimosiHsieTcs nepeGop «Mojeneit
CTOKa», T. € pasjJHuHuiX coueTanuit mo NI mopeseit ¥ oT60p JyuwWed MO KPHTEPHUIO
6anatica, NOCJIC Yero NeyaTaeTcst ONTHMANbHAsK MOJEJb

[MTo nonyuennoil MOmeaH CpPeHHEMECSIYHOrO CTOKA OCYLIECTBJSIETCS KOHTPOJbHOE
NpOTHO3HPOBAaHHE H CpPaBHEHHC Pe3ysbTaToB Ha JAlHLIX K3amMeHauHOHHON NocjaeRo-
BATEJILHOCTH, a TaKXKe — IpH 3aZaHHOM CpE/HETOLOBOM RPOTHO3E — MPOrHO3nupoBa-
HHe cpeanemecaunblx 3HaucHuli Ha T ser siepen.

Bce BBOaMMBbIC JaHHBie H OCHOBHBIE Pe3yAbTaTbl CHaGXKAIOTCH NOSCHHUTENLHBIM
TEKCTOM.

Mpumeuanna: 1. B cooTpercToin ¢ sijon monesd (2.41) dcxoiHble JaHHble BBO-
JASTCSl B caeaylouleil 10CNef0OBAaTCALHOCTH: 3a slBapb, 3a ¢espansb, ..., 33 ReKalpb.

2. Crenclb nosnioma tie caellyer 3ajasaTs Gosblue 3.

3. Ilpu CT > 2 Bce uncaa geasites na 1000; sbiuncaenssie koapHunenTsl 0THO-
CATCA K MEepCMeHIBbIM B HOBOM maclutabe

1

¢ QIPOI'PAMMA 16
1. ’AIGOL’ :DES,MAX,NOS,PAP.,
2. 'BEGIN’®INTHGER’CT,T,M,M1,M2,N1,C,,READ(CT,T,M,M1,M2,H1,G).,
3. ?PRINT’*’ (42HMAKC. CTENEHD, I5)" *,CT.,” TF G=1THEN’*PRINT’ * * (/
4, 3Y,25HG= 1 — KPUTEPMN CMEUEHMf )’*’ELSE’’PRINT?’’(/3X,2HG=,12,
5. 194 ~ KPUTEPMI BAJALCA)’’,G.,’PRINT’*’ (18UPASAELUCK. JAHKDIX:)' .
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2.
22,
23.
24,
2,
26,
27,
28.
29.
2.
1.
2.
33.
34,
2.
36,
.
38.
39.

*PRINT? ** (/3HOB. , I5,5X, 3HIIP, , I5, 5X, 4H3K3. , I5, 5X, THIPOTHO3.15)"’,
M,M1,M2,T.,” PRINT? ** (43HCH HT E3UPY EICH, 15, 5X, QIO MOB)* * , N1.,
* BEG IN’ * ARRAY * CI'(/1 sM+M1+M2+T/ ), QM , CML (/1 sM#M1+M2/ ),V W(/ 12 C
W2+T N1/ ), RPV/ 15N, 1M1 +M2/),T(/12G/ )., * INTEGER’ * ARRAY’
B(/1:K41/). ,READ(RF). , "PRINT * * (42E10,2)° *RF. , * BEGIN’ * INTEGER’
C,F,1,J,K,L,N,0,01,85.,” REAL’ OT, Oll, SG,R,Z, 21,®, ,2N:=(CT+1 )*
(CT+2)/2-1.,Le=2%*N-1., " PRINT’ * * (/26 HIJMHA NIOJHOTO HOMIHQMA N~
L1207 N, , ?PRINT?*? (/23HYUCHO MACTHBX [OJMHOMOB,I313)’?,L.,

* BEGIN’ ? INTEGER’? ARRAY? DX/1:N+1/),D1(/1:8+1,1:G/). , * ARRAY?
UD(/1 sMHML, L2N+1/),FS, FS1(/ 13N+, 1:0+2/),B ,PO(/1:N+1/),PL(/O2H,
136/),72,P3(/0N,1:N1/). , *PRINT? * * (/12HCKO CHHTE3A:)’'.,

Ca=* IF*M1=0' THEN’ 1’ ELSE’ (M+4). ,? FOR’ T2=1° STEP* 1’ UNTIL M+I1+M2
DO’ ? BEGIN’R:=0.,* IF* I*GT* 1’ THEN’ CM1 (/1/):=RF(/N1, I-1/).,
*FOR?J2=1? STEP’ 1’ UNTIL’ N1’ DO’ R:=R+RF(/J,1/).,CI(/1/):=R/N1
"END’ ., 215=QM1(/1/)s=" IF*M1=0" THEN’ M1 (/2/)’ ELSE’ QM (Ad+2/). ,
*FOR’Q4.5=1° STEP' 1" UNTIL N4’ DO?? BEGTN * FOR? I5=1" STEP* 1’ UNTIL’
MHAM1+M2° DO* K/ 1/ )e =RF/Q1, /)., "FOR? 12=1° STEP? 1° UNTTL? M#M1
*DO* * BEGIN’F2=0, , * FOR’ J2=0" STEP 1 UNTIL? CT* DO’ * FOR’ K2=0’ STEP*1
*UNTIL’J* DO’ BEGIN' Fi=F+1. ,UD(/1,F/)s=Cr(/ 1/ )ee (J-K)*Qui(/1/ y*»

K’ END** END’ . , > FOR’ 15=1" STEP’ 1’ UNTIL M2+T* DO* V(/N1#* (I-1 1*01/)

o= IF* I*LE*M2” THEN?CM(/M+M1+1/)’ ELSE’ O, ,NOS(N+1 ,1,M, XD, CM, FS )4,
NOSCN+1,M+1,M1, 4D, CM, FS1 )., * FOR?Q%=1* STEP? 1 UNTIL? L’ DO?

? BEGIN’ DESCQ, D, N+1,2).,0(/1/):=1, ,PAP(D,N+1,FS,P). ,PAPD,N+1,
FS1,20). ,0l2=0. ,* FOR? J2=1" STEP* 1’ UNTIL’ M+M1° DO? * BEGIN’ Zs=62=0. ,
* FOR*K:=1" STEP’ 1’ UNTIL’N+1° DO* * BEG TN 2:=Z+P(/R/*ID(/J,K/).,
Q=0+ OU/B/ 2D/ J, K/ ) END’ o , Glll2=0li+( 20 )* %2’ END’ , , * IF* Q* LE'G
*THEN’ Fe=Q’ ELSE? ? BECIN’MAXCT, G, R, F). , * IF* OIl* GE’ R’ THEN® * GOT0*
ME1’END?. ,TC/F/Je=0ill. ,* FOR’ Ko=17 STEP® 1’ UNTIL N+1° DO’ D1{/K,F/)
:=I/K/). ,MEL$TEND? . ,NOS(Hi+1, 1 ,M+M1,1D,CM, FS), ,82=0, ,* FOR?
Jo=1" STEP” 1’ UNT TL* M+M1° DO* &2 =0+CM(/J/ Y*m_. »'FOR*J:=1*STEP’1
*UNTTL’ 6* DO? * BEGTH? * FOR? K2 =1 STEP? 1’ UNTIL'N+1° DO’ D(/K/) 2=
DL(/K, 0/ )e yPAP(D, N+, FS, )., *FOR? 2=1" STEP? 1’ UNTIL’ +1’ DO?
PLU/H-1,01,3/):=P(/B/ ). , Ol =0, ,* FOR? T3=1" STEP® 1 UNTTI M+M1

*DO?* *BEGIN?Z:=0, , *FOR*K:=1° STEP? 1 UNTIL’N+1” DO N.nN@Qm\ Did
WP/ 1,1/ )s , 02 =0u+ (U 1/ D=2 ) %2 END? o , (/T /) =SQRTC OIl/®)
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41,
42,
43,
by,
45,
46,
47,
48,
49,
0.
21,
5.
33,
54,
35.
56,
o1,
58.
59,
60,
61
$2,
63,
64,
62,
66,
67,
é8.
69,

*END’. , ' PRINT *? (3HO1®,12,10X,8812,5)*?,01,I., " FOR* 1 :=1" STEP* 1
PUNTILM+A1’ D0’ QU (/1/):=M{/1/)’ END’ . , " PRINT* * * (/9UIK3 . 10CI. /
(12E10.3))* V., *PRINT* * * (/A 5HIy il [10MH b/ (10E12.3))°* ,P1.,
02=0, , "FOR* J2=1" STEP? 1 UNTIL M+M1° DO? 03 =0+CI'(/J/)**2, ," FOR’ 01 =0
*STEP? 17 UNTIL® G**N1=1"DO* * BEGIN’ DESCQ, B,N4,G).,* FOR’QL2=1
*STEP? 47 UNT L’ N4° DO * FOR? 13=0° STEP* 4’ UNTIL N’ DO’ P3(/1,01/)¢=
P1{/1,01,BL/01/2*1/)., 0li2=0, ,” FOR? T3=C* STEP*1* UNTIL’ M+1’ DO?
'BEGIN'SG:=0., " FOR’Q12=1"STEP? 1’ UNTIL N1’ DO’ * BEGIN' Z¢=
?3(/0,01/).,F2=0, ,* FOR* J$=4" STEP’ 1’ UNTIL? CT* DO’ * FOR’ K:=0
*STEP* 1 UNTTL*J' DO? ? BEG IN® F2=F+1. , 2:=2+P3(/F,01/ WCT(/1/ Jun
(J=K)*Z1%*K END?, , SC=SG+Z. , 243=2 END? » , 56 0=5G/N1. , Ol s =0+
(Cr(/1/)=5C **2 EXD’ ., * IF* G=0" OR* O LT’ R’ THEN? * BEGIN' * FOR’ 01 ¢ =1
*STEP*4* UNTIL’N1’ DO’ *FOR’ 13=0° STEP* 1" UNTIL’ N’ DO’ P2(/1,01/ )3 =
»3(/1,01/). ,R3=0[° END’ " END’ . , R:=SQRT(R/®). , "PRINT’* * (4HHEEA,
4HJAHC,E12,3)"? ,R., " PRINT? > * (2OMNOMMHQMsl ONT. CNOEH.)’’.,
'PRINT’** (/10E12,5)"? ,P2., ' IF? (M2+T )=0’THEN? * GOTO’ ME3, ,
'PRINT?*? (/3X, 15HIP O HOBHPOBAHKE)? * o, S2=0, , O =0lIs =R’ =% =0, ,
21301 (/M#M1/), ,* FOR? T2 =1 STEP? 1? UNTTL M2+T° DO * BEG IN’ S63=0. ,
*FOR’Q12=1* STEP? 1 UNTIL? N1°DO? ? BECIN’ Z:=P2(/0,01/). ,F:=0, ,
*FOR? Je=1° STEP? 1’ UNTIL’CT’ DO” * FOR’ K=0" STEP* 17 UNTIL? J* DO?
'BIGIN' Fr=F+l, , 2s=Z+F2(/F ,01/ PeCr{/MHUI+T/ Jex (J-K w21k END’ o o
Se=S+1, ,W(/S/)s=2,,563=5G+Z. , ' TF? S? LE’M2#N1 > THEN® * BEG IN’ Oll:=
O+ Z-V{/S/))**2, , Re=R+V(/S/Im*27 END* , , 21 =2’ END’ ., , SG2=SG/N4. ,

TP TP LE’ M2  THEN? ? BEGIN' OI's =SQRT((0t~01)/ (R~2)). ’PRINT®’ ¢

5X, 2=, 12, 5X, Hor=, £12. 3, 5X, 3156=, £12,3)* * , 1, 0T, SG. , OP*=0ll..
ps=R,,” IF* I=M2’ TREN’* BEG TN’ Oe=SQRT(OL/R)., *PRINT** * (/10X,
3HOl=, E12.3)** ,0li* EXD** ERD’ * ELSE’* BEG IN’ Q¢ =I-M2, , " PRINT*** (/
5%, 2HT=,12,45X, 31i56=,E12, 3)** ,0, SG* EHD’ *END’ . , "PRINT** * (/5X, -
TRIPOTHO3/(12R10.3))"* W+ ,ME32? END** END’ * END® * END' * EOP?

Fnasa 3

CTPYKTYPHAR MOEHTUDUKAUMGE ANFEBPAUMECKUX
M KOHEYHO-PA3HOCTHbLIX MORENEH

- . 1. 3AAYA CTPYKTYPHOW UAEHTH®OUKALLMM

Ilycts Ras HAeHTHQMKauKMN oObeKTa HJH Mnpeuecca 3ajaH psj TOYEK

(peayabTaTht HaGMo/ieHHH 3a M3MEHEHHEM BXOJHLIX H BHXOLHMX napamerpos). Tpe-
OyeTcs onpeReHTs MOJe]b (MaTEMaTHUEEKOE ONHcakHe) oGbexTa (pouecca), B cayuae,
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KOTJla CTPYKTypa 0GbEKTa H COOTBETCTBEHHO MOJIeIH HEH3BECTHA HJIM M3BECTHA HEmoJ-
HocTblo. LlJ1st peLlieHH S 3TOM 3ajaud, T. e. OZHOBPEMEHHOT'O ONpefe/IeHHst ONTHMAaTLHOR
CTPYKTYPbl H OLEHKH [IapaMeTpoB MOJEJH, «TeHepHPYIOTCS» olpejeseHHbe Habopbl
MOJZesiell PA3IHYMON CJOKHOCTH H OTOHDAIOTCH (CeJEeKTHPYIOTCA) JyuliHe H3 HHX 1o
uesecoo6pasHo 3aJaHHOMY KDHTEpHIO DeryJsipH3alHu.

Bee anroputmst MLCYA pasauualotest no oprau#3audH «reHepaTopoB MoOjedeits
Ha Aee GoJiblIHe IPYNMbl: MHOTOPsiAHbIe U KoMOGHHaTOpHbIe. B nannoii raase paccmoTtpe-
Hbl aJITOPHTMLL HAeHTH(HKALHH, OTHOCSAWMECH KaK K OAlUOI, Tak u K Apyroi rpynne,
a TaK¥e CMellaHHble MHOTOPSAHO-KOMOHHATOpHbIe aJropuTmbl. Bee oM npejHasHaye-
Hbl 1719 HAeHTHOQHKAUHMH OOBEKTOB B KJacce Mojeliell ¢ cOCpeloTOUCHHBIMH NapaMeTpa-
MH H HMEIOT PAJ OOGUIHX NPH3HAKOB.

Ctpyktypa aaroputmos waeHtudukauuu. Ilpouecc cHHTe3a MOJENH COCTOHT H3
Tpex nocjenoBaTe/bHbiX 3TanoB (MAH Gas3): onpefesNeHHsT CTPYKTYpbl, OLEHKH napa-
MeTPOB H ajantaulH KoshdHIMEeHTOB.

Tpu onpedesenun cmpykmype: BLiGHpaeTca MOAeIb ONTHMAMBHON CAOXHOCTH MO
3alyMIAeHHBIM JaHHBIM HaGdI0AeHHIL 3a BXOAAMH H BhIXOZaMH oGbekTa. [oa onTHMmadib-
HOCTbIO MOHHMAeTCH MHHHMYM, HEKOTODOTO [eJecoo0pasHo Ha3HAUeHHOTO KpHTepHs,
BbIGPAHHOTO aBTOPOM MOJE/IH H YUHTHIBAIOLLEIO e¢ Ha3HaueHHe (MPOrHo3, HACHTH(HKA-
M5, yIpaBielne H T. .). PeKoMeHLyeTcsi NPHMEHsITh KPHTEPHH MUHUMYMa CMeLLeHHU
HJIH KOMOHHHMPOBaHHBIE KDHTEDHH, KOTOPHIE MO3BOJASIOT HAHTH MOJe]h ONTHMAILHON
CJIOXKHOCTH KaK B c/1yyae NIOCTOSHHOTO 3aKOHa 06beKTa, TaK H IIPH MeJieHHOM H3Mele-
HHH €70 CTPYKTYPHI H MapaMeTpoB.

Ipu oyenxe napamempos WM Ko3HOUIHMEHTOB MOJEIH OOBIUHO NPHMEHSIOT METOR
HaWMEHDBIIHX KBAApPATOB. TaKue OUEHKH COOTBETCTBYIOT MHEHMYMY CpefHeKBaipat-
YecKOH OMOKH, NMOCYATAHHOH Ha BCEX TOUKAX TabJMULI UCXOAHBIX AaHHBIX. OUEHKH
MOTYT OBbITb yJAyUllieHbl, ecH 60/1ee TOUHO y4ecTb pacnpejesieHHe oMex.

Ha srane adanmayuu kosgppuyuenmos cTpykrypa MojesH He H3meHseTcA. OUeHKH
KO3(DHUHEHTOB, NOJYUeHHLIE NO METOAY HAaWMEHBUIHX KBAaApaTos, MPHUHHMAIOTCA 32
HCXOAHOe (neppoe) NPHOIHIKeHHe ¥ YTOYHSIOTCA (MOBBLILACTCS TOUHCCTH IKCTPANOJNSA-
LMl HAH nporHo3a). Ha srtane aganrtapui KosxpuuBeHTOB npHMensieTcst caydaiiHbil
IIOHCK B NPOCTpaHcTBe KOIOGDHUUEHTOB MOZEH, TPaAeHTHRIE METOABl HJIH METOAM CTO-
XacTHueckol annpokcumauun. Ilns oAHO3HAUHOCTH BHIGOPA OLEHOK KO3hdHUHEHTOB
TIOHCK BeJleTCsA MO KOMOHHHPOBAHHDLIM KPHTEPHAM (CM. V1. 2).

TMocsie oKOHYAHHA HACHTHOHKAUHHE, OUEHKH MapaMeTpoB H 3Tana ajantaudH kosd-
¢$HUHEHTOB MOJe/Ib FOTOBA K NPHMEHEHHIO JIJIf PelIeHHs 3aJay NMPOTHO3HPOBAHHA, pac-
NO3HABAKHS 00pa3oB MJIH ONTHMaJbHOTO ynpasJeHHs. B nocienHem ciysae peruaetcst
eule H 3ada4a cunme3a onmumaibHo20 ynpasteHus (KOTOPYIO MOJKHO PaccMaTpHBaTh
KaK HeKOTOpHIA 4eTBepThblil 3Tan aAropHTMma cHHresa). IIpH 3TOM K MOJeJIH npexbsB-
JISIOTCS1 HEKOTOpLle crenHpHyecKkHe TpeOOBaHHSA, HanpHMep, HaJHuMe YNPaBASIOUIHX
BO3JCHCTBHII CPelH apryMeHTOB MOJeJNH. N

Asnre6pauueckve W KOHEYHO-DA3HOCTHMe Mojean. B nanxoil ryase coGpaHbl
NPOrpaMMbl, KOTOPLIE NPHTOAHL! AN CHHTE3a KaK KOHEYHO-Pa3HOCTHLIX, TaK W ajreG-
paHuecKHX Mofenell (TTPH COOTBCTCTBYIOULEM MPCACTABNCHHH HCXOJAMbIX JAHHBIX).

Koneurio-pasnocmunbie #odedu SBASIOTCA JUCKPETHBIMK aHasoraMu AuddepenIiHats-
HbIX MOjAeJelt, Kortophle ofecrneukBaloT CoJjiee pasHooOpasHblii Habop peuleHHi, uem
anre6panyeckHe MOJeJH H, clef0BaTesIbHO, 6oJiee BEICOKYIO TOUHOCTb [POTHO30B MpH
66s1blieM BpeMeHH ynpexkfesns. [IpemMyl1IecTBO KOHEYHO-PA3HOCTHBIX MOJREEH COCTOHT
TaKXKe B TOM, YTO UX DeLleHHe JIOJ1y4aeTCs MPH MOMOUIH NOLIATOBOT0 HHTerpHPOBAaHHA,
€C/IM HEBO3MOXKHO aHAJIHTHYECKOe pelleHHe.

[Mpu npentndurauuy areebpauqeckix modeaeli, T. €. MOAeNeH CTATHUECKHX OGDBEK-
TOB HJIH yCTAaHOBHBLIMXCHA NPOLECCOB, B TaO/HIE HCXOAHBIX JAHHBIX COAEPIKATCS BbI-
XOJHAA BEJHUWHA ¥ BXOJHbIE apPTyMeHTHI, H3MePeHHbIe B OJMH H TOT JK€ MOMEHT Bpe-
menH. TIpH 3TOM MCKOMYIO MOZedb NPCACTABASIOT B CJACAYIOLIEM BHIE:

. g=F (X0 Xar oo Xpi (3.1)

r/ic 4acTb apTyMEHTOB MOXeT COoJiepXaTb ynpasasioulde Bo3fefcTBHA H Bpems (H3me-
paemoe AHckpeTHo). Mogens suAa (3.1) npHMeHHMA ST MHTEP- M IKCTPAaNOAALUNH, 3
TaKKe ynpasJeHHs.

Jnaa upeHTHOHKAUMH IMHAMHUECKHX OGBEKTOB HJIH NPOLECCOB «C MaMATHIO® MO-
AeJIH CHHTE3HPYIOTCA B KJacce KOHEUHO-PA3HOCTHbIX ypasHeHuil. [Ipu 3tom Tabauna
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JIaHHBIX AOMOMHSACTCS «3aMa3/bIBAIOWHMHY 3HAUEHHSIMH BCEX apTyMEHTOB (B TOM UHC/Ie
BLIXOAHBIX TIepeMeHNbiX) Ha 1, 2 0 T. . TakTOB Ha3aA. B npocTeiiem cayuae npH ofnoM
yNpaBAsiomieM £ K ORHOM BOIMYLUAtOWeM (H3MepsieMOM) A BO3ACHCTBHH KOHEYHO-pa3-
HOCTHAsl MOAGbL HMCCT BHA

G =990, 1 G_vy ooy Uy, Uy U_y, U_gy + o>

e A R A Ay e D) (3.2)

Takas MOACJAbL MOXET CJAYXHTb JIIst CHHTE3a ONTHMAJBLHOIO YNPaBJeHHs, a TakkKe
1JIT NPOTHO3HPOBANHA. :

Uucno sanasibisalowHx aprymMenToB MojedH BHAA (3.2), a TakKe CTPYKTYpa ONTH-
MaJILHOI CTIOXKHOCTH MojeJelt BHAa (3.1) H (3.2) HaxoasaTesl 1O aJArOPHTMAM camoopra-
uusaund. Ecan B Mosenn (3.2) sce nepemeHHBIC NPCACTaBHTEL B BHAe 0GOOIIEHHOrO BeK -
TOpa aprymMenToB XT .xm_ ey X\.:. TO 3ajauH cuureda mopedneil suga (3.1) u (3.2) oka-
KYTCH BACHTHUHBIME, T. €. HX MOXHO peiiaTh C NpHMeHeHHeM OHHX W TeX Xe ajro-
pntmos MITYA.

Kpatkan XapaKTepuCTHKAa mnporpamMm CTPYKTYypHO#H uaeHTuduKaumu moaenei.
B ra. 3 npeacTaBJenbl NATh NPOIPAMi, OTAHUAIOULHXC B OCHOBHOM CNMOCOGAMH «IeHC-
pRPOBaHHA» HACTHLIX ONHCANHIL, a8 TAKXKC NPHMCUSCMbLIMH KPHTEDHSIMH CCJICKLHH K Ha-
sHavyenreM. Oana H3 nporpams (YeTsepTast) sIBJISETCS CNENHAJH3HPOBAHHON M M03BO-
JIAeT HACHTHOHUNPOBAThL AHlamHueckie 06beKTsl ynpasienus. Ocrajblble NPOrpaMMbt
MPHMEHHMB /ISl CHHTe3a KaK ajre0paHyeckHX, TaK H KOHEUHO-Pa3HOCTHBIX MoOAesiell.

Ilepsas nporpamma npeacTanisieT co00ii «KJaCCHUECKHH» MHOTOPAAHbIH aJrOPHTM
MI'YA c cenekuHeli nmonapHbiX YacTHbIX ONMHCAHHil (THHEHHBIX M HEJHHEHHBIX).

B ocnoBy 6mopoid nporpaMMbl ITOJI0XeEHA CeNEKUHA Ha KaXKAOM PAAY OAHOTO uJje-
Ha MOJeJH, KOTODBIIl HIIETCS B BHAE NMPOH3BCACHHS PA3VIMYHBLIX aPTyMEHTOB H HX 00-
paTHBIX BeJHYHH. 3/eCh ApHMEHAETCs TCKylas OPTOrOHAJIH3auMsi BCEX pe3yJbTH-
PYIOUHX apTYMEHTOB (WIEHOB), MOITOMY KaXAblil pa3 onpejesercs JHIb OIHH KO3(D-
(pHLHEHT.

Tpemoa nporpaMma ABAs€TCA KOMOMHATOPHOI, T. €. HCIOJIB3YET MOJHbIH nepe6op
YacTHBIX MOJeJeil, CoAepXatnx no 1, 2, 31U T. X. 4JIeHA MOAGIH MAaKCHM&IbHOH CH0XK-
HOCTH, H CEJIeKUHIO JIYYUIHX H3 HHX 10 33JlaHHOMY KPHTEpHIO.

B 4emsepmod nporpamme npHmeHsieTCs OObIYHAS MHOTOPSAHAS CEACKLAS NONAPHLIX
YaCTHBLIX ONHCAHBKH, HO AR yNpaBJfIOWHX BO3MAHCTBHII CeeKUHA OCYLHeCTBJSeTCs
1e32BHCHMO.

B namod nporpamme o0las MHOropsiHas CTpyKTypa AOnoJHeHa KOMOHHATOpHOIi
ONTHMH32LHEel CJIOXKKROCTH KaXX0T0 YaCTHOTO ONHCAHHSA.

B xauecTee KpHTepHeB ceJEKLHH NPHMEHSIOTCA KaK OMHCaHHbe B I. | W 2,
TaK H HeKoTopble cneud(HyHbie KPHTEDHH, OXapaKTepH3OBaHHLIE B OTJAEJABHLIX NpoO-
rpaMmax.

2. NPOTPAMMA MAEHTUDOUKALMM XAPAKTEPUCTUK
CNOXHbIX OBBEKTOB NO MIYA

INporpamma (nporp. 17) npenHa3Havena Aas HAeNTHOHKAUHH XapaKTEPUCTHK CTa-
THYECKHX H JHHaMHuecKHX 00bekToB [27]. [Tosyuetbie MOJENH MOTYT HCNOJIb30BATHCH
KaK JJs UeJell ynpasJeHHsi, Tak H JIss KPaTKOCPOYHOTO NMPOTHO3HPOBAHHS.

Samk nporpammuposanns AJIFOJI, 9BM B3CM-6.

Hcnoassyemste nopnporpammsl ¥ ¢ynkun. FORMXIT, GRAF, NEML, ¥, VYV,
HY, KO3, SQRT, ABS.

Meroa. IlycTh uMeloTcA £ BXOAHBLIX MapamMeTpOB H O/IHa BLIXOAHAs BEJHUMHA.
Heobxoaumo HaliTH cpasblsaiollee HX ypasHeHHe MOJHHOMHAaJbLHONO BHJA.

IlpH HAEHTHQHKALHH XapakTePHCTHK MOJeJNb HMeeT C/CAYIOUIHII BHIL:

JJIS CTaTHUECKHX OOBEKTOB :

Dy = [ ({x}4), (3.3)
JHHAMHYECKHX
@Uxik?. T«?l.. sean ?«?In. av\l_. cees Py 3.4)
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Hnist KPaTKOCPOUHOTO TMPOTHOHPOBAHSA HA HHTEpBAJie ynpexaeHHa fy momen
HMEIOT BHI

By, =1 (xhe @0 (3.5)

nuan
/ N

aw:re = Flele gy e ) B Py e B (3.0)

rae {x}, — naCop 3HaueHMI] aprymeHTOB B MOMEHT Bpemeuu [, @, @; — 3Hate-
HYSA BLIXOAHOH BeJIHUYHHB! H €e OIleHKH B MOMEHT BpeMelH f; T — AJHHA YUYHTHIBAEMOMH
IPeAbLICTOPHH (T1yOHHA NaMATH oGBexTa).
B cocras aprymeHTOB MOr'yT ObiTh BBEJEHBl TAKIKE HAKOIUISIOUIHECH CYMMblI HCXON-
t—1
O . T -
HbiX apTYMCHTOB BHJA MH«Q: i=1,n.
he=1
B ocHoBy anropuTma cHlTe3a MOAesell ON0MKeH MHOTOPRAHBI UeJeHANPaBACHHbII
nepeGop YaCTHBLIX OMHCaNHil C NOCTENMEHHBIM HX YCJOXMHECHHEM INIpH nepexoje oT psja
K psiay. M3 pana B psa w3 Om YacTHBIX OMUCaHMIl NPOIIYCKAETCA TOJNBKO N, YAOBICTBO-

PSUIOIIHX KPHTEPHIO CeIeKUHUH

\Awﬂ max K5 3.7)

Lo i
Sisn

rae Kj; — kos(prunent Koppeasinun §, j-i napel, BLICYHTaHUBI 0 JaHHHM NPOBEPOY-
KOl nocsegoratesibHOCTH (2.3); S — Homep psaa ceqekudd (S= 1,2, ..., n);, i, =
= 1,2, ..., n — HHJEKCB apTyMEHTOB Hap.

ITpu Takom KpHTepHH ceJleKUMM Ha KaXJAoM PRy ofecreunBaeTcsi” cOXpaHeHHe
HCXOAHOTO Gaskca, YTO NO3BOJAET BOCCTaHAaBAHBAThL HCXOAHYIO MOAe s [33].

Mpuemm perynspusauun. [lepeoie K -~ K| Touek paGouero maccHsa HCXOLHDIX
JaHHBIX DaHXKHDYIOTCS MO AMcnepcHyd (2.1) ¥ pasfensioTCs Ha MOC/eAOBATENbHOCTH NO
NPaBHJIY «ueT-HeueT». -

Jas nopblenns ofycJoBNeHHOCTH CHCTeMbl HOPMAJbHBIX ypasHenHii paGounfi
MacCHB HCXOAHLIX AAHHLIX HOpMHpYeTCcA RO dopMmyJaaM

X Xﬁ:lk\ min ¢ 9}]@:1: . 3.8)
WS Y Ty ! R - .
XN max —_ X, min @Bmx - 935
rae
X = max X;p; X, ..,= min X;.;
f max L<heN] ik Momin I Sh<NI ih
’ b = max @. P .. = min Py | —
max | <heNT 1y min T CheN o (=1, N—I

\

Kpurepnii ocranosa. [lpouecc RapamyBaHus CJ0OKHOCTH MOAENH NpeKpaulaeTcs,
KOIJla Ha TeKYLIEM psAYy CeJIeKIHH BLINOJAHSETCS YCJoBHE

. . X,Mﬂ.mla_ - \Amzx <e, (3.9
KS. = max. K3 (3.10)

rie S — HOMep TeKyulero psijia ceiekitin S = 1, n.
Onucanne napamerpos. Beodustbie (8 nopsjxe BBOja):
N — 4MCI0 HCXOAHBIX apryMEHTOB MJIOC €[MHHUA;
N1 — uncno Todyek (AnHHa MaccHBa) AaHHBIX;
K, Kl — uuco Todex ofyuatouieii H NpoBepouHO MOCAeR0BATEALHOCTE!;
L. — anuua vacrnoro omicanun (L = 3, 4, 5, 6);
T3 — yunTbiBaemoe UMCJO HHTEPBANOB 3anasibisauus (rnyOGWHA naMATH AUHaMH-
ueckoro o6bvekra (T3 = 0);
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TY — koauuecrso untepsanos ynpexkaenia (TY = 0);
TC — xaiou, nossossiowitii sroanin (1C = 2) uan ne spoauts (TC = 1) B coctan
pabouuXx apryMmeHToB cyMMaphble 3HayeHmus.
IMocne BBOAA 3THX BEMHUHH ONpPEAESIOTCSI PasmMephl paGoOUero MacCHBa HCXOAHBIX

NAHHLIX:
Z;IAZQw.*_:d, npu TY = 0; @.11)
TAN(T3 A4 D) TCH 1, npu TY > 0; ’
NI* =Nl —T3;

rae N* — uncap aprymentoB paCouero mMaccHBa HCXOAHBIX JaHHBIX (C YUeTOM ulicia
3aNas3fbiBAIOUIMX aPIyMEHTOB, TEKYUMX CYMM H yNpeX<Aenus) njloc eaunHua; NI* —
YHCJIO TOYEK paGoyero MaccHBa HCXOAHLIX JAHHBIX.
Bomucasenwe:
X [1:NI* 1:N*] — paGounit MaccHs HCXOQHbIX JaHHBIX, 3a-
NOJIHsIeTCSl M0 CTOJ0LAM B MOAMpOrpamme
FORMXIT;
XP, XIT{l ¢ N*, I : NI*] — naccHB  apryMeHTOB M  NPOMEXYTOUHBIX
NepeMeHHbIX TEKYLUero psija CeseKili,
RIT[1: N*—1, 1: N*—1, 1 : L-+1] — Macchp X03ppHUHEHTOB IPOMENKYTOURbIX

nepemMenHblX;
IH [1 : N*—1, 1 : N*—1] — maccHB HHACKCOB BTOPLIX apryMeHTOB Npo-
\ mexyTounnix  nepemennbix; (IH [S, 1] =
= arg max >:w\; rae S — Homep paja,

I<jgn

{ — HOMEP TNpPOMEXYTOYHOH mnepemeHHOl
(f=1, N*— 1)
D2 [} : N* —I,1 : N*—1] — maccHB 3naueHuii KpHTEpPHS CeJCKUHH Npo-
MexxyTounsix  nepemernsix (D2 [S, ¢} =
=K} = max K}).
I<ign

Mocaeposareabrocts paGorbl mporpammbl. K3 3ajganiioro mMaccHBa AaHHbLIX (op-
mupyetcst palouMil MaccHp Hexoaubix Aaninix (moanporpamma FORMXII) ¢ yuetom
snauennit T3, TY, TC (ctpoka 10).

[pon3BofHTC HOPMHPOBaHHE aprymenTon paGouero MacCHBa HCXOAHbLIX JAHHLIX
(ctpontt 11—16), HX pamkiposka H sanoancnie maccipa XP (ctpokn 19—34). CoGer-
BCHHO airopuTv MI'Y A (ctpokn 35—50) nposepxa, He SiBASETCS JM YXKe paccMaTpH-
Baemasi napa apryMeHTOB NPOMeXKYTOUHOI NCPenCHHON TeKYIEro PAAA CeIeKUHH (CTpo-
Ka 38); cocTassenne yCaOBHLIX H HOPMAaRbLILIX YPasHeHw it {f-it napsl apryMeHTOB U Bbl-
yHCAeHHEe KOS((DHUHEHTOB YBCTHLIX ONHCaHIil (110 JaltbiM 00y YaloLlefi NOCACAOBaTE b
HOCTH); BHIUMCACHHE KPHTEPHS 0TGOpPa (N0 JAKHBIM NIPOBEPOYHOIT MOCTEA0BATEIBHOCTH),
a TaKkKe ONTHMAJNbHOI JJHHBI YaCTHOTO onucanHs (cTpokH 39—40); seiGop - npome-

. XyTouHoOll nepemeHHofi (cTpokn 40—41), ananrauns KosdpduuHentop (nepecuet Ko3¢-
drIMeHTOB (-1 NPOMEXKY FOYHOR nepeMeHnol no AaHHLIM ofyuaiouleill ¥ NpoOBepOUHOH
NOCaeA0BATELHOCTEIT) W BLIUHCAEHHE OLeHOK (-if MPOMEXKYTOYHOH nepemeruoli (3na-
YEHHIT apryMeHTOB JAJs1 CJRYIOUICro pAja ceJeKuHH, cTpoky 42—45); nposepka 1eo-
XOZMMOCTH NPOAO/IKATL HapallHpaHue CROMKHOCTH nogesin (ctpokd 40—49) [lepe-
samHch MaccHBa XI1 8 XP (ctpoku 49—50)

JJas1 Bcex NPOMEKYTOUHBIX NepPEeMCHHBLIX NPEANOCTefHero psiia OmpeiessieTes,
KaKHe H3 apTYMEHTOB YSacTBYIOT B MOJGJH, H CTPOUTCS Tabauua, CTPOKH KOTOpoii cooT-
BETCTBYIOT 3THM NMPOMEIKYTOUHBIM NICPEMEIHBIM, a CTOAGHB — PaGOuHM apryMeHTaM.
B kaxpnofi KneTke eAHHHICIT OTMEYaeTC yuacTHe apTyMCHTa B MojenH (CTpokH 51—62).

_ IepecunThiBajoTes KOSPPHUMEHTH MPOMEIKYTOUNBIX NCPEMEHHBIX AJ51 aGCOMIOTHLIX

3HayeHHH aprymentoB (cTpokH 63—79).

BuiBogsiTcA Ha meyath peayabTaTel cuera (crpokH 80—100) u crpouTes rpaduk
NpPOMEXKYTOUHOIT NepeMeHHOl ¢ MuUHMMadabHEIM 3HaueHHem CKO Ha oOyuarowefi, npo-
BepOYHOIl H 3K3aMenauHoNHo# mocsefoBaTeabHocTsAX (cTpoka 101).

BuiBog Ha mewarb. B npouecce cueta Ha neyath BHIBOAATCS: 3HaueHuss N*, Ni*,
K, KI, L, T3, TY, TC (ctpoku 4—6); 3HaueHHs HCXORHLIX apryMEHTOB M BBIXOJAHOH
BEJHUHHBI B NOPSAKE HX CJIeJOBaHHs; CTPYKTYpHas TaGauua (cTpoka G2); sHaueHns
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NPOMEIKYTOURBIX TICPCMCITHDLIX NPEJITOCACHCT0 NANA B HCXOJHOM NOPSIJIKE C/ICN0BAHHA
uootepeaio aast seex mopedcii (eccan TY > 0, nepnnie 10UKH IpONCKYTOMILIX HEepe-
meinpy cootaercTayior TY ~+ 1-ii Touke BLIXOANON BeAWuMnL) (cTpokd 80, 82, 85);
snauenns KoaxpuunenTos Mmoaeaeli W kpurtepHen otéopa [lpn L = 3 suboaaTes:
suauenss kputepus ot6opa v CKO s seex mogened M paaos (ctpokn 88—93), a taxxe
3Hd4eHHs KOAPPHUHEHTOB Pa3BEPRYTEIX ypasHennii (MCKJOUeHbl BCe NMPOMENKYTOUHbIE
nepemenspie) (crpoka 93); npu L > 3 BeIBOAATCA: HOMED psja, HHAEKCH map, 3Have-
HHA KOXpOHIMCHTOB NPpOMeXyTOUHEX nepementbix, CKO u 3nauenns xpurepus (ctpo-

Tabauya 3
VHaekenl # K03p(MHUNEHNTH NPOMEXKYTOUL bIX NEpeMeHtbIX

Napa . Kosd-
. G
Psia B KozQuueH T NpoMeKyTOuHLIX fepeMetHbIX SIGMA eHT
{ i Koppe-
, RN

1 1 I 1 I 1

1 2 a1 ay a1 ay 0 0 o | Ki

1 1 1 1 i 1

1 2 3 gy ayy Qg a, 0 0 (o K,
1 i 1 i 1 1

3 1 Go3 a3 O apz 00 o3 | Kj

2 2 2 2 2 2

1 3 o) aj ay ayg 0 0 ot | Ki

2 2 2 2 2 2

2 2 1 ag, aj, a;, a;;, 0 0 o5 K;
9 2 2 2 9 9 2

S0 2 a3 a 233 agz 0 0 _ | o3| Kj

. 5 3 3 3 3

1 2 a;) aj, 0 a; 0 0 oy Ky

3 3 3 3

3 | 2| 3 a, &, 0 o 0 o0 o | K3
3 1 3 3 3 3 3

. ch D_‘w 0 Qrww 0 0 Qw \Aw

kd 95—100). Huxe paniocrpupyercs paciiiposKa MOJAYYCHHLIX Pe3yabTaTOB NpH
L= 4.
Tlyctb Ha neuats suisefieda dudopmauis, npeacrasicuuas s Taba. 3 (L = 4),
2 1 3 2 2 k2
Hpuuewm K7, > Kiax: Kpaw < Koax ¥ Kiyay = K, Torza oxonuaTembiioe perie-
HHE HMeeT BHJ

9 2 _ 2
2yg = Qg + ayyse + G5y ym -+ A YY1,
1 t | i . [ 2 (
FRe Yo = Gy + ay %+ Qyyxy + a3 x50 Yy = agg -+ ayyx; -+ agxy + agx0x,.

flipumep 3. Pewaetcs sapaua maentHpHKauHy XapakTepHCTHK 06beKTa, HCXOAHEIE
Jannbie (BXOjtible apTyMeliThl) KOTOPOTo npHeeieHbt B Taba. 4 (8 mocjelHell, WecTHAA-
LATOH, CTPOKE 2aNNCaHLl 3HAUCHUS BLIXOAHOH BeanunHbl); N = 5, NI = 16, K = 10,
Ki =6, L = 6. Hannyuwas moiesnb (110 MAaKCHMYMY KO3(XpHUMEHTa KODpPessiHK)
NoJyYeHa BO BTOPOM PSAY:

~

@ = 2,y = 67.99 4 19.67Y ,, 4 1.349Y ,,
-59-

e Yy, = — 1.289 4 0.1707X, -+ 0.0253X, + 0.00317X,X, — 0.00774X? —
— 0.000444X2 V4 = — 0.714 - 0.00011X, + 0.131X, + 0.00004X; X, —
- — 0.00000006.X7.

Mpumevanusn: 1. CrpyxTypnas Tabanua (cm. c¢. 59) nosponsieT BuibpaTh H3 BCeX
palounx aprymenTop HanCojee cyliecTsenible, T. €. Te, KOTopbie HanGosce uyacio
yuyacTBylOT B 06pa3’oBaliMH MOMCJEN.

' Tabauya 4
K pacuery npumepa 3
o o |oxo|ox _ PO PV | % _ x| o« _ x| x| e
1 6 20 36 400 72 9 8 70 64 4900 | 88
2 6 30 36 900 | 76 10 8 40 64 1600 | 87
3 5 45 25 2025 75 1t 7 20 49 400 74
4 4 50 16 2500 | 59 12 4 ,30 16 900 | 68
5 4 40 16 1600 | 70 13 5 30 25 900 ) 72
6 5 60 25 3600 73 14 6 40 36 16060 | 78,5

7 5 50 25 2500 | 75 15 6 40 36 1600 79
8 6 70 36 4900 [ 76 16 8 50 64 2600 | 89

2. Bes paciunpenis namaTth (cnonv3osaliis 6apaGanos HaH J@HTbl ANA  3amicH
NPOMEXYTOUNBLIX NEPCMCHHBIX) MOXHO peiwaTs 3afiaud ¢ N* < 50 u NI* < 20 (upu
YMCHBILCHHH UKCIA aPTYMEHTOB UHCJO TOYCK MOXKET ObiTh YBEJHYCHO).

3. Mpu 3apandi aunnb 00yyaiouieli H NPOBCPOYHOIT MOCACNOBATENLHOCTCH MOXHO
noab3osaTheA caeaylommmn - cootiowenusmt: K < 0.6 (NI* — TV), Kl € 04
(NI*—TY), K- KI < NI*—TV.

Toukn ot K+ K141 10 NI*¥—~TY cocTaBasioT 3K3aMCHAUHOHHYIO 10CACAOBATE b=
HOCTb. B cHuTe3e MOesH oM He YUacTBYIOT, a CAVKaT AJisl IPOBEPKH aJCKBAaTHOCTH
mogend o6vekty. Touxkn ot NI* — TY - | no NI* — nporuosiibie 3HaueHHs Bbl-
XOJHOI BENHUHHbI

IIPOTPAMMA 17
1. 'ALGOL’ sNEML,GRAF,Y, 1Y, ¥Y, K03®, FORMXIL, ,
2 BIG TH? ? INTEGER*H, N1, K, 14,1, T3, Ty, TC. ,READ(N, N1, K, K1, L,
C 3. T3,1Y,T0)., He=ti*(T3+1 )*TC+(? IF 1Y EQ’ 0 ThEN’ O’ ELSE 1).,
4, Hi:=Ni-T3.,°PRINT’*’ (3l N=,I3,10X,3lN1=,13,10X,21K=,
5. 13,10%,3HK1=,13,10X,21~, 12,104, 31T 3=, 13, 10X, 3HT¥=,
6. 13,10%,3UTC=,13//)’*,M,N1,K,K1,L,T3,1Y,TC.,
7. ?BEGIN’’ARRAY’X(/1:H1,1:1/),XS(/152,130/), X1, XPC/12N, 11N1/),
8, D2(/1:N-1,1:8-1/).,’ INTEGER'J,T,H,C,F,R,T,, 'REAL’ DK, D2), ,
9. *INTEGER’’ARRAY’IH(/1:N-1,1:N-1/),0{/1:H1/ ).,
10, FORMXICX,M,N1,T3,1Y,TC), ,* FOR?T3=1’ STEP’ 1” UNTIL’ N’ DO’
11, (*BIOIN'RS(/1,1/:=X5(/2,1/):=%(/1,1/)., " FOR? J1=2" STEP'L  ~
12, PUNTIL*NL? DO IR XS(/1,1/) LI’ X(/J,1/) THEN' X5(/1,1/ )%=
13. X(/3,1/)'ELSE"’ I Xs(/2,1/)' ¢1°X(/J,1/) THEN’ X8(/2,1/ )%=
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14,
15,
16.
17.
8.
19.
20,
21,
22,
23,
24,
25,
26,
21,
28,
29,
30,
31,
32.
33.
34,
35,

37.
38, .
39.

4.
42, .
43,
bk,
45,
46,
W,
48,
49,

xS.H\v.bﬁ.y.qow.H"&.m%;.ss?.z.sﬂ.wmmuw
DE=XS(/1,1/)~XS4/2,7/)., " FOR’J2=1" STEP’ 1 UNTIL’N1’ DO*
xS.H\v"uQSL\ImQN.H\Vv\um,.mm\mn.v.

HLS* BEGIN'* ARRAY’ S(/1:1#1,1:141/), X1 (/1:1+1,1:01/),

22(/ 13141/ ), KU (/13N-1, 1281, 1:0+1/). , "REAL? W1, ,” INTEGER?

* ARRAY  LOC/43N-1,13N~-1/). ,f BEGIN *REAL’W.,” FOR* I3=1"STEP’1.
?UNTTL? N’ DO’ BEGTN’ XN/ 1,1/)3=0,, FOR?J2=1" STEP’ 1 NTIL’N1
DO X/ T, 1/ 03 =X/ 1,4/ 3/, 1., X0/ 1,4/ Ye=x1(/ 1,1 /A1
.E....mow,a&.mg.ﬁss?.fﬁ.gﬁg.H\v“uo..;.%.H"u»
*STEP?4’ UNTIL K+K1’ DO BEGIN' Wi=0.,’ FOR?J:=1"STEP* 1’ UNTIL’
N-1’ DO*we=w+(X(/1, ,S..w,:g 1/)x*2,,* FOR*J4=1" STEP’ 1*UNTIL’

N

1°D0°* TPV GT°X1(/1, /)" THEN' BEGTN’ * FOR’ Hi=T-1’ §TEP’~1
.Sqm.& Do {BROTN' KU/, 141/ )1 =X1 (/1,1 ). HC/1#1/ )z /1)
YD), GOTO" BIR* BADY o) BI2EX1(/4,3/ )14 HU/3/ =D By )
He=(K+K1)/2. ,R:=H~1, ,” FOR’ 13 =2 STEP*2’ UNTIL’ H’ DO*f’ mmSz.
J:=1({/1/). ,6:=R+1,, U(/1/:=U{/G/ ). , UL /G/ )2=3 END' .

?FOR’ T2=1° STEP’ 1’ UNTIL K+K1°DO?? FOR’ J =1 STEP* 1’ UNTIL’N’ DO?
XPU/J,1/)=K/M/1/), /) BADY 7 TP Kokt LN THEN?
.Ex.Hnnfﬁﬁ.mﬁw;.czﬂcﬁ,uo.ﬁ.w@b.i\u\xu?.
.H.,%d.u».%E;.%ﬁqz.g.ﬁs.H\V"nﬁ\z\v.@w.v. ’
Wis=0.,’ FOR To=f+1? STEP® 17 UNTIL K1’ DO'WAS=HA+ XPU/N, T/ Y**2. s
WT? FOR T3=1" STEP’ 1 UNTTL' N-1 DO BEG T FOR? H=1" STEP®

P UNTIL’ N=1" DO’ TH(/T, 1/ )30, PFOR’ 10 =1" STEP*1"UNTTLN~1'D0?

£?BEGIN’b2(/T,1/):=-1.," FOR’* J.=1" STEP’ 1 "UNTIL’ N-1’ D0*

*BEGIN’ *IF’ I*J°EQ*J*TI(T,J/)' AND* J°LT° I’ THEN’ * GOTC 1. ,

¥y (%1,XP,1,J,L,N,N1). ,1¥(S,X1,1,K,L)., > BEGIN? *REAL’D1.,

L —— -

1:=0, ,MIMIKL, S,A2, X1, K, K+K1, D1, Wi, H). ,* IF D2(/T, 1/)°LT* DL
*THEN'? BEG TN’ D2(/T,1/):=D1., TH(/T, 1/)5=J. ,LO(/T, 1/)'=H’ BND’ )

+’END’. 83" END? "END’ ', FOR’ J$=1" STEP? 1* UNTIL! N~17 D0 * BEGIN®
’REAL D1, ,¥¥ (X4,XP,J,IH(/T,J/),L,N,N1). , Y (S, X1,1, K+K1,L),,
NEML(L, S,42,X1,1,K+K4, D1, W, LO0/T,3/)). ,Y(L, J,N1,X10,42, X4 ey
? FOR? H3=4" STEP® 1" UNTIL? L+1° DO KII(/T, J, 1/ )¢ =A2(/H/ ) END’ . ,
D2Mi=~4,,” FOR’ H:=1"STEP’ 1’ UNTIL’ N~1* DO*? IF* D2M’ LT* D2(/T, /)
* ThER? D2MI=D2(/T, /). ,* TF’ T=1" THEN’ * BEGIN’ DK: =I2M. ,

’GOTO 1’ END’ . , * IF? D2M~DK’ LE* L0001’ THEN®* GOTO’E. , DK:=D2M, ,

? IP*T=N-1"THEN’ *GOTO K. , K13 *FOR* H2=1" STEP’ 1 UNTIL N1’ DO?
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54,
52,
33,
54,
35,
T
57,
58,
59,
60,
61.
62,
63,
64,
65,
66,
67,
68,
69.
70.
1.
72,
73,
Th,
75,
76,
T
78
79.

81,
82,
83.
84,
85,

.Em_m,"i.ma%.H.ss..g.z».co..xﬂ\:.w\u”uéﬁ\:.m\v.mz&.

KS* BEGIN'® INTEGER’ *ARRAY® IN(/1:2,13N/)., " STRING’ * ARRAY’
11(/1:N/).,* FOR' 13=1" STEP* 1 UNTTL’N~1" D0” * BIGIN' *FOR " Hi=1
*STEP?1* UNTIL’N?DO” IN(/2,H/):=0, , IN(/2,1/)e=1.,Gi=2,,

*FOR® He=3°STEP’ 1* UNTIL’ L’ DO * IF* K /T-1, 1, 1/) EQ’ Q* Th EN®
Gi=G+l,, *IF? G NE’ L THEN’ IN(/2, TH(/T-1,1/)/)e=T0(/T1,1/).,
*FOR?J:=T=2" STEP’~1’ UNTIL’ 1° DO?? BEGIN’ * FOR’ H.=1’ STEP’ 1’ UNTIL’
10 THU/4, WD ="N(/2,11/). ,* FOR? Hi=1"STEP? 1’ UNTTL’ N~1° DO?

1P ING/ 1, 11/ P NE? O THEN’ * BIGIN® G2 =2, ,* FOR’ F1 =3’ STEP’ 1*UNTIL?
L'DO** IF*KH(/J,H,F/)? B0’ 0’ THEN* G2 =G+1., " IF’ G’ NE’ L’ THEN’
ING/2,THC/T, 10/)/ )e=TH /3, B/)” Bl *END? . ,* FOR” H2=1" STEP*1

*UNT IL’N° DO* 12 (/8/):=C" IF* INC/2,4/)? BQ* O’ THEN ** **

*EISE **1° )., PRINT(NEWLINE, 11 )’ END’ * END’ . , PRINT(NEWLINE). ,
*POR? I 0=’ STEP*1? UNTIL’ N’ DO? XS(/1,1/):=XS(/1, 1/ )-XS(/2,1/ ).,
*FOR®I:=1’STEP*1’UNTIL’N-1’DO** BEGIN * SWITCH’P :=L3, L4, 15, ,
Ku(/1,1,2/):=pKk:=k0/1,1,2/)/%s(/1,1/)., ¥1{/1,1,3/)s=
K(/1,1,3/)/xs(/1,18(/1,1/)/). , Ik 1:=x0(/1,1,3/). , J01{/1,1,1/)
s=RI(/1,1,1/ )-DE*XS(/2, I/ )~DR1*XS(/2, TH(/1,1/)/ s, ' GOTO*
p{(/1-2/ )., X0(/1,1,6/ ) =DK:=H0(/1,1,6/)/Xs(/1, TH(/1,1/)/)
*%2,,K1(/1,1,1/)i=K1(/1, 1,1/ 1Dk xs(/2, /1, 1/ )/ )%2.,
m/1,1,3/):=k1(/1,1,3/ >-2*0K*XS(/2, H{/1,1/)/ )ss
L5:K1(/1,1,5/):=DK:=K1(/1,1,5/)/X5(/1,1/)#*2,,k0(/1,1,1/):=
KI(/1, 1,4/ HDK*XS(/2, 1/ )*#2, , k1(/1,1,2/):=K0(/1, 1,2/)=-2*DK
XSU/2,1/)e yLASKIC/A, 1,4/ ) =DK:=KN(/1, 1,4/)/(3S(/1, 1/ )%

8¢ 1,10/ 0., 1m0/, 1,1/):=k1(/1,1,1/)+DE#X5(/2,1/)*
xs¢/2,m{/1,1/)/). ,k0(/1,1,2/):=11{/1,1,2/ >=DK*
x8¢/2,18¢/1,1/)/ ., KV/1,1,3/):=K1V1, 1,3/ -DK*XS(/2, 1/ ).,
137 "OR’J 31" STEP* 1*UNTIL’ L’ DO KIK /T4, T,J/):=H1(/T-1, 1,3/ )*
XSUL8/0.  HY/ -4, 1,1/ )0 =K1/ T-1, T, 1/ #XSC/2,8/) END’ o
*PRINT??? (38HOUEHKM BHXOZHOM BEMMYMH: ( N MOXEIEH ))’*.
*FOR’ I$=1’ STEP’ 1’ UNTIL’ T*DO’* FOR’ Jo=1’STEP’ 1 UNTIL’N-1’ DO*

? BEGIN' D2M:=KII(/1,J,L+1/ )/ (K+K1). , M1(/1,J, 141/ )e=(* IF DM’ LT?
O’ THEN’ SORT(D2M )’ ELSE? =SQRT (=D2M) *X5(/1, /). ,* FOR’ He=1

* STER*4’ UNTIL’ N~1° DO** BEGIN’ * FOR’ G2=1’STEP’1’ UNTIL’ N1’ DO’

X1/ 1,0/6/)/)2=XP(/H,G/ e " PRINT? * ? (B(E14.8,2X))?? , P FOR* G2 =1
? STER’4" UNTIL! N1* DO (X1(/1,6/)*XSU/1, N/ IS /2, 1/ ) ) B
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84, 02=0,,’FOR’I¢=1’STEP’1’UNTIL’T’D0O’’ FOR! Jo=1’ STEP* 1 UNTIL N~1
87, ’DO’'IF'LO(/I,J/)'NE*3* THEN’ Gi=G+1,,* IF* G’EQ* 0’ THEN' * BEGIN'
88, ’PRINT’’’(45H BIBOA 3HAYEHMM K.KOP./CKO 10 PAZAM JUA BCEX ,
89, TUMOAEIEA)*.,’PRINT'’? (25X, 3HPAL/, (5X,10(4X, 12, 2H-H,4X)))’?,
90. *FOR’I:=1’STEP’1’UNTIL’T°D0’I.,’FOR’ Is=1’STEP’1’UNTIL’N~1’D0’
91. 'BEGIN’’PRINT’’’(15,10E12,5)"’,1,’ FOR’ Ji=1’STEP’ 1’ UNTIL’ T’ DO’
92, D2(/3,1/).,"PRINT*?* (7X,10E12.5) ", FOR*J :=1" STEP’ 1*UNTIL’T
93, ’DO*KN(/J,I,L+/) END’.,KO3&CKN,N, T, IH, XS)’ END’ * ELSE?
94, (I INTESER"T,J, K., ARRAY? A/136/). ,"FOR T3=1" STER*1?
95. 'UNTIL'6’D0’A(/1/):=0,,’PRINT’’* (4X,4HIAPA,12X,

4 96, 12HKOIGOHUMEHTH,T5X ,21HSICMA K. KOP.HP. )**.,
97, *FOR’I:=1’STEP’4’UNTILT*DOC BEGIN’ * PRINT’ ** (3HPAZ, 15)°°,1.,
98, *FOR’J:=1’STEP*1’UNTIL’N~1’D00 BEGIN' * FOR’H:=1"STEP’ 1’ UNTIL’
99, L*DO*A(/H/)e=Kn{/1,J,8/).,’PRINT**’ (214,6(E14.8,2X),E12.6,2X,
100, %.3...Q.EQHL\V.?ESL.E\V.%SL\V.,ENW@fuwm&:
104. GRAFCXP,N,N1,H,K+K1,XS(/2,0/),XS(/1,8/),T7)
102 *EiD**EilD* B " EOP?

B nporpamme HCIOJB3YIOTCS CJHEAYIOUIHE MDOXTPOTPaMMBI:

noanPOrPAMMA FORMXIT

Gopmiporanie paboyeru MJICCHBA JaHHBIX M3 HCXOAHOrO BBOAMMOIO MaccHsa
(nporp 18) -
O6pawenue  FORMXIT (X, N, NI, T3, TV, TC)
! Onucanue napamempos:
X — BBIXOAHON MaccHB akHbIX (paGouHii MaccHB HCXOAHBIX AAHHLIX) Pa3MEPHOCTH
NI Ha N;
N — 4HCa0 apTryMeHTOB paGodero MaccHBa HCXOAHBIX AaHHBIX [1I0C €AHHMLA;
Nl — ubcao Touek HaOJIONeHHs;

T3 — yunTuipaemoe YHCJO HHTEPBAJOB 3aNa3ibiBalNS;
TY — KOJHUeCTBO HHTePBANOB YyNpexAeHHs;
TC — xarou.

TpeGyemote ynxyuu u nodnpocpamme Her
Memod Maccus RaHHLIX upefacTasaser co6oii n -~ 1 nogmaccnBoB (7 — uHCAO

apryMeHTOB HCXORHOTO MaccHsa). Kawgwili (~f (f = 1, n) nogMaccHB — 3Hauelins ap-
TyMEHTOB; 1 -+ }-}i NOAMacCHB — 3HAUCHUS BLIXOLHON BEJMUHIIBI, 3aNHCaBHOIN B MO-
PAAKE €e €CTeCTBelHOrO CJIeJOBAHUS (BHIXOAHON BeJTMUNHe COOTBETCTBYET NOCJeAHNI
nogmaccks) BBol ganHeIX NPOM3ROAKTCH NOCTEAOBATENbIO, MOJMACCHB 33 MOAMACCH-
BOM; OJAHOBPEMEHHO € 3THM NPOH3BOAWICH pacrevaTKa MOAMACCHBOB.
CooTBeTcTBHE MEXAY apTyMeHTaMH pabouero maccHba X* ¥ MacCHBAZ HCXOAMbBIX
nauHbix X YCTaHaB/IMBAeTCH BLIPAXKEHHSIMH:
{ mAx»::._,mv upy t=TC.y4-1, TC=2, i1<n (T34 1)
x>.a+m apH ((=TC.y u TC=2) unu TC=1, 1 <n-(T3+1),
,mﬁu‘i.m, mpr i=TC.y4+1, TC=2, n- (T3 1)<t <
*
Xip=1 < (n+ 1) (T34 1)
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Dnip ipt (i =TC.-yu TC=2) wan TC=1, n- (T34 <

<i<(n+D(T3+ 1 '

By i1y api i = (n 4 1) (T34 1)+ 1,
rre X, X* — apryMentnt vcxoanoro M paGouyero MaccHsos COOTBETCTBEHHO; ¢ —
BBIXOAHAS BeAHUMNA Hexoanoro maceusa; A = [(i -+ T3)/(T3-+H1)]; B = i—(A—1)%
X (T341) — 1; [-] — uenas uactb uncaa; y = 0, 1, 2, sai=1,(+ ) (T341)+
-l SIGN (TY),

R I upn TY > 0;
SIGN(TY) = 0 apn TY = 0;
— 1 npu TY <0,
. 0 npH = 1;
h—|

N x?ﬁ.m apu A > 1
g=l

0 npu h=1;

S (P, ;) = { "F!
-1 Q
kb V Gi.m npn > 1
g=1
h =1, ny — T3; n; — uynca0 Touek HaGMOAEHUI B HCXOAHOM MaccHBe;

Gty opn b+ TY < NI
Prrry =1 apit i+ TY > NI.
Nt
[IPOCPAMMA 18
1. ’PROCEDURE FORMXI(X,N,N1,T3,TY,TC)., .
2. ’ARRAY’X.,’ INTEGER’H,N1,T3,TY,TC.,
3. 'BEGIN’’INTECER’I,J,H,G,P,P1.,P1i=N1+13,,
. Pe=(CIFTY’ EQ’ O’ THEN’N? ELSE’N-1)/(TC*(T3+1)).,
'BEGIN®?ARRAY? BX(/1:P1/).,0:=0.,° FOR’ 1¢=1" STEP* 1’ UNTIL’ 2’ DO?
* BEG TH’ REAIX BX). , PRINT? * * (16F8.2)**, BX. , " FOR? J ¢ =0’ STEP 4
*UNTIL’ T3° DO?? BEG IN’ G4 =G+TC. , * IF* TC? EQ’2" THEN® * BEGIN’
x(/1,6-1/):=0., FOR? H2=2’ STEP* 1’ UNTIL’N1’ DO’ X{/H,C-1/)¢=
o X(/1-1,6~1/)+Bx(/H+J-1/) END’ . , ' FOR? l{e=1" STEP* 1’ UNTIL N4
10. *DO*X(/H,6/):=BX{/1i+J/)? ENI? * END’ ., IF* TY* EQ’ O’ THEN®
i1, GOTO'JL., =Rt=TY., H:=TYy+T3,, FOR’1:=17STEP’ 1’ UNTIL’ G’ DQ®
12, XVI,M/0:=BX('1+Y/).,” FOR? J4=G+17 STEP* 1’ UNTIL’ N1’ DO
13, XUJ,N/)e=BXU/N1/ )., JiA3Y END? * END’ ? EOP

\OC’JQ.O\\J!-b

noanPoOrrPAMMA NEML

Peulenie cucTembl JHHEAHLIX ypaBileHHIT ¢ BBHIGOPOM ONTHMANBLHOM AJMHBL YacT-
HOro ONHCaHHS W BLIYHCJIEHHE 3HAYEHHA KPHTepHsa otGopa (mporp. 19).
O6pawenue. NEML (L; S, A2, X1, K, KK, DI, W1, M).
Onucartie napamempos: .
S — BBOAYMas MaTpHUA HOPMAaJLHLIX ypaBHeuHil pasmeproctd L -1 na L -} 1;
X1 — spoaumas MaTpHUA YCJIOBHBIX ypaBHeHHil, pa3mepHoctH L1 Ha NI;
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A2 — puisoanmniil Bektop peuwrenuit gauuoit L -4 1 (L 4~ I-it snement BekTopa —
CyMMa KBaapaToOB OTKJIOHEHH{l BBIXOAHOI BeJHUYUHLI MOAesasl H o0bekia Ha K
TOUKAaX),

L — Maxcumanbiast JJAHHa 4acTHOTO ONHCaHMHSA;
K — pomna o6yuafoiieil noc/ienoBaTebHOCTH

KK — ofuas ganna ofyualouteil 1 mpoBepounoil NocjacAoBaTeabHoCTed;

DIl — snavenne kputepHs oTOopa (ko3ddruHeHTa KOPPCAALHH);

W1 — cymma kBaapatoB (pyHKLUHH HAa TOYKAX MPOBEPOUHON MOCCAOBATCLIOCTH;

M — xmou. [Ipn M = 0 npouapopuTcsi ONTHMH3AUMST AJUHLI YaCTHOTO OMHCaliHs,
npi M > 0 — onTHMH3aUHA 116 NPOH3IBOJUITCS.
Tpebyesivte pynrkyun u nodnpoepansst. SQRT, ABS.
Memod. KoahduuHeHTsl cHCTeMbl JHHEHHLIX ypaBHEHUIT BLIUHCIAIOTCA MO CXENMC

H (nopas cucrema nosnrosmos YeOniuesa) {32] 3a { sranos ([ — AAMHA YacTHOTO OMH-

canus). B npouecce noc/jie0BaTeqbHON0 3THMHHHPOBAHHS BRIUHCASIOTCS (YTOUHSAIOTCH)

KO3(WpHUHEHTDI, BBIYHCAAIOTCA OLCHKH BHOBb BBOJAMMOIO {-I0O aprymeHTta 4epe3 BCe

- R 1—1
patice eegennsie x; = K, + M k:..ﬁ.. a Takke CyMMbl KBaJApaTOB OTKJIOHCHHIT 3Ha-
=1 .
4

0= Y, (g

h=1}

2

Li—1,...,

yeiniii 3TOH OUCHKI OT AeiCTBHTEILHBIX 3HAUCHHIT &DI'YMEHTOB MU»‘
N K
2 ([ = 1 2 2
— »iﬂv (t =1, I, | — anuna vacrroro onucanus). Ecan M\«_.;I_._.lw.....o\ VL\«N < €,
h=1

i-ii apryMeHT MOYTH JIMHE[IHO BLIPAXKAETCS Yepe3 paHee BBeAeHHLIE apryMEHThHl (B NMpo-
rpavime npuuarto e == 0,001). Jlas npogo/KeHns cueta i-d apryMeHT HeOOXOAHMO Hc-
KJUOWITH (pON3BoAKTCs o0HyJleHHe (-if cTpokH matpuipl S). HaulHas c Tpetsero sra-
na 2JIMHIHPOBaliNS ONTHMI3HPYeTCsl JJIHHA YacTHOTO ONMCAaHHS — 110 JaHHbIM NPO-
BOPOUHOR NOCACAOBATCILHOCTH BLIYHCJIAIOTCS 3HAYCHHs KpHTepHs oTbopa (Koadpr-
uiciTa Koppensiiy (2.3). B ravecTse onTHMasibHON BLIGHpaeTCAl Takas JJHHA yact-
HOTO onHcana (napameTp M), aas KOTOpoit 3Hayenuce KpHrepHs MaKCHMaJabHO.

IIPOrPAMMA 19

1., ’PROCEDURE’'NRML(L,S,A2, X1,K,KK,D1,Wi,M.,
2. *ARRAY’S,A2,X1.,’REAL’DI,Wi.,’ INTEGER’ K, KK,M,L.,
3. ’BECIN’’ ARRAY’A(/1:1+1,1:L/),A1(/1:L+1,1:3/).,
4, *INTEGER’I,J,N,C.,"REAL’S1,81,W,D,,Dis="1,,
5, *FOR’Is=1’STEP’L’UNTIL' L' D0’ A2(/1/):=A(/L+1,1/):=0.,
6. *FOR’I:=2'STEP’4’UNTIL? L+i’D0**BEGIN' AL/1,1/):=5(/1,1/)/
To SU/1,1/)eyM{/1,8/0:=5(/1,1/>-A/1,1/)%3(/1,1/ Y END .,
8. A(/1,1/):=1/5(/1,1/)., FOR’ J2=2° STEP’ 1’ UNTTL’ 1> 20** TEGIN?
9. '1F*s(/J,J/)EQ* 0’ THEN * GOTOE.
10, 1P A1(/9,4/3/5¢/3,3/)? L1? 001 THEN? * GOTO’E, ,
11, *FOR’I$=J+1’STEP’4’ UNTIL’ L+1’DO’! BECIN’ 51:=0.,
12, *FOR’H;=1’ STEP*1’ UNTIL’ J—1’ D0’ S1:=S1+AC/T, W/ )%S(/1, 1/ ).,
13, M/1,2/):=5(/1,3/)351. , AL/ T,3/)e=M(/1,2/)/0(/3,1/ )0, _
14, ’FOR’H:=1’STEP’1’ UNTIL’J-1’ D0’ AL/, B/ )e=A(/1, B/ -A (/T , 1/ D%
15, AV1,3/)0, MU/1,1/):=M{/1,1/ A/1,3/ )0 1(/1,2/ Y END’ . , )
16, *FOR’H:=1’STEP* 1" UNTIL! J-1° DO*AC/H, 3/): =AU/, W)/ (/3,1/ )0,
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17,
18,
19.
20.
21,
22,
23,

29,

B

"FOR? T¢=4' STEP’ 1’ UNTIL? J-1’ DO** BEGIN’ * FOR® Hi=J-1*STEP’~1
YUNTIL? 1’ DO’ AC/H,I-1/)e=A(/1L, J-1/ #(? IF’ H?EQ? J~1' THEN®
AT W/ A/ J-1,3/ ) EIS B -CA/ S, B/ )*A/3-1,3/) ) ) END’ o
4(/3,3/2:=1/M(/3,1/).,* IF* J* GE? 3’ AND’ M?EQ? O’ THEN' * BEGIN'
@15=D%=0. ,’ FOR* H:=K+1 STEP’ 1’ UNTIL KK’ DO’ N,mﬂma wi=0.,
*FOR’ I3=1' STEP’ 1’ UNTIL ' DO’ We=W+A(/L+1, 1/ »*x1 (/1,¥/).,
215=01+*X1(/L#1,1/). , Di=DHi**2? END’.), &1 $=01/SORTCD*W1 ). ,

*1F* @1-Di’ GE’ .01’ THEN’ ? BEG TN’ 1 3=01. , G2 =J END* * END’ , ,
*IF*JYEQ’M? THEN’*COT0*C. , *GOTO? B, ,

E$*FOR 1:=1" STEP’1’ UNTIL’L+1’ D0’ A(/1,J/):=0., B END’ o
C2?IF*M*CT* 1’ THEN’’ BRGIN' * FOR I3=1°STEP* 1’ INTIL’ M’ D0’ :
22(/1/):=A{/1#1,1/). ,02(/1:41/ ):=A1(/1:#1,1/)’ BD** ELSE’M?=G
*END*? EOP’ -

NoANPOrPAMMA K039

. Hckarouenne npoMeXKyTOYHBIX NePEMEHHBIX H NOJYyYeHHe Pa3BepHYTOTO YPaBHCHHSA
ANS JHHEHBIX HacTHLIX omHcaHHil (nporp. 20).

O6pawerue. KO3® (KI1, N, T, TH).

Onucanue napamempos:

KIT — Bxoanofi maccHp KO3(xpHUMERTOB NPOMEXYTOUHBIX mnepemenHbiX, (N—I1) X

XN — 1) (L+1);

IH — BX0AHOM MaccHB BTOPLIX HIILEKCOB NPOMEXYTOUHBIX NEPEMEHHBIX;
N — uncao paGouHx apryMeHToB MJI0C eAHRHIA;
T — HOMepP NOCJCAHCTO PRAA CEJNEKLHH.

Tpebyembie noonpoepamsor 1 pyrxyuu. Her,

Memod. o anropntmam MY A mogean mosyuaioTes B BHAe HaGopa NpOMEXYTOU-
HBIX NepeMeHHbIX (nHpamuasl pewennit) [13] Ypapsenne B passepunyToM BHAE MOXHO
MOJYYHTb, HCKJIOUHB 3TH MepeMenHbIe.

[Npeanaraemast noAnporpaMma HCKJIOYaeT NPOMEKYTQUHBIE NEPEMEHHbIE TOCHEA0-
BaTeJbHO B KaMI0il M3 Mojlesieii npeanocaesitero psina. [loanporpamma moxer paGorath
ToabKO nMpu L = 3, 7. e. a5 nuueiinbix ypasHeruit.

TIPOTPAMMA 20
*PROSEDURE’ KOO CHIL N, T, IH, XSD. »

* ARRAY’ KIT, XS., * INTEGER? * ARRAY? TH. , * INTEGER’N, T.,
»BEGIN’* ARRAY’K(/1:N,1:8/). ,* INTHGER? 1,J, 1, G, F,R. , "REAL’ K. ,
? FOR’ Hi=1* STEP’ 1° UNTIL’ N~1’D0?* BEG IN’ K(/1,1/ s =Ki(/T-1,H,1/).,
*FOR? I2=2 STEP*1’ UNTIL’ N’ DO? K(/1,1/):=0,,R:=TH(/T-1,1/)+1.,
Fi=H+1, ,R(/1,F/)=H0(/T-1,1,2/). ,k(/1,R/)s=Hn{/T-1,H1,3/).,
*POR? I$=T-2° STEP’~1’ UNTIL’ 1’ DO’ ? BEGIN® * FUR’ J s =2* STEP’ 4
*UNTIL’N’ DO’ FOR’ G$=1" STEP* 1’ UNTIL? N’ D0* K(/J,¢/)2=0.,
*FOR?J3=2" STEP? 1’ UNTIL’ N* DO ? IF*K(/1,J/)’NE’ O’ THEN’
'BEGIN’Fe=J.  Ri=IH(/1,J-1/ 1. ,K(/J,1/)e=10(/1,J-1,1/)*
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1. KU/1,3/0., 83,8/ )e=1(/1,3-4,2/ »K(/1,3/). , ¥(/I,R/)s=

12, Ku(/1,J-1,3/K(/1,J/) END?. ,* FOR’ J :=1" STEP” 1’ UNTIL’ N* DO?
13. *BEGIN’’ IF*J*NE’1’THEN’K(/1,J/):=0.,’FOR’ G:=2" STEP’1

14, UNTIL'N’DO’K(/1,3/):=K(/1,J/ 7*K(/G,3/ Y EXD**END’ . ,

15. ’PRINT’?’’C6(4KA,I2,1H,E12.6,5X))"?,* FOR*J2=1" STEP’ 1’ UNTIL’N
16. *00*(J-1,K(/1,3/)).," PRINT** *(/)? " "END" * END’ * EOP’

NOAMNPOIPAMMA  YY

CocrapJyieHHe yCIOBHLIX ypaBHeHH {, j-i napel o 3alaHHOMY BHAY YacTHOIO ONH-
cauna (nporp. 21). BoixogHoi maccus X1 apasercst BXOAHBIM AdA mpouenyps HY.
Obpaugenue. YY (X1, XP, 1, J, L, N, NI).
Onucanue napamempos:
%_u — BXOAHOH MaccHs apryMeHTos pasmephoctH N na NI;
| — BBIXOAHOH MacCHB-YCJIOBHBIX YpasHeHHH Ias j, i-it napsl pasmepuoctd (L--1)
na NI;
I, J — uujekcs aprymeHTos. ¥YkassiBaloT cTpokd MmaccuBa XP, H3 xkotopsix Gyayr
chopMHPOBaHBl YCJHOBHLIE YPaBHEHHS;
+ L — anMHa vacTHOro omucanks;
. N — uHcno apryMeHTOB NJIOC eHHHIA;
N1 — uncso Todek HaOJiofeHHS.
Tpebyemsie hynkyuu 1 nodnpoepammss. Her.
Memod. Oast i, j-it mapbl apryMeHTOB MaTPHILA YCJIOBHbIX YpaBHeHHH 3ajaHHOTO
BH/a COC1aBJ/sieTcsi ¢ IIOMOILBIO Nepe3anHcH COOTBETCTBYIOWMX uacteli MaccHBa XP.

TMPOTPAMMA 21
1.- ’"PROCEDURE’ ¥Y¥(X1,XP,1,J,L,M,N1).,
2. INTEGER’I,J,L,N,Ni.,’ARRAY’X!,XP.,’ BIGIN'® INTEGER’H,F.,
3. ’FOR’H:=1’STEP’1’UNTIL’N1’DO?’ BEGIN'F:=3.,
b, X1(/1,8/):=1.,X10/2, 8/ )s=Xp/ 1,1/ ), X1(/3, i/ Ds=XP( /T, H/).,
5. *IF'L'GT*3 THEN’*BEGIN’ Fa=F+i.,
6. XAU/F N De=xe(/T, 0/ )%Xp(/J, 1/ ) END
7
8
9

o IFPLPGT’A4’ THEN'® BEGTN'Fi=F+i. , X1 (/F, H/D:=Xp(/T, i/ Jex2’ END® .,
. .:é.S&.éE..waz.ﬂu?r.ﬁSuw*\v"nxx\g.m\u:m.mzu..«
o Fi=Ped, XA(/FH/):=xp /N, 11/)? END? * END? * EOP?

noANPOrPAMMA HY

CocrasienHe MaTpPHHLI HOPMAJIBHBIX YypaBHEHHIT H3 YKa3aHHON vaCTH MaTpHLUL
YCOBHBIX ypapHeHHiE (mporp. 22).
Odpawente. HY (S, X1, C, K, L).
Onucanue napasempos:
X1 — BxoaHoil MaccHB yctoBHbIX ypasHeHHil pasmeproctd (L-4-1) na NI;
S — BBIXOAIOI MacCHB HOpMaJdbHbIX ypasuesuit pasmephoctd (L-+-1) na (L41);
C, K — Homepa Ha4abHOTO H KOHEUYHOT'O CTO/IOLOB TOMR 4acTH Macchna X1, H3 KoTOpO#
(popmHpyeTes MaTpHIA HOpMasbHLIX ypashennli (K > C);
L — ganuna wactnoro onvcarus.
Mermod. MaTphua HOpMaJbHBIX YpaBHeHMH COCTaBASETCS B COOTBETCTBHH C METO-
oM HavMeHbUWHX KBaJpaToB. *
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) . -+ - TIPOIPAMMA 22
1. ’PROCEDURE’NY(S,X1,CoK,L)e,  INTHGER’C,K, Lo, *ARRAY? Sy X1y |
2. *BEGIW’’ THTHGER’N,G,F.,’ FOR? li2=1’ STEP? 1’ UNTIL’ L+1’ DO?
3. °*FOR’G:=1"STEP’1’UNTIL’ L+1’ D0*S(/H,6/):=0.,
4, ?FQR’H:=1"STEP’1’UNTIL’L+1’ D0’ FOR’ G:=1"STEP* 1’ UNTIL’ L+1°D0?
5. 'FOR’F:=C?STEP’1’UNTIL’K*D0’ SC(/G,H/):=5(/C, i/ )+
6. X1(/H,F/)*X1(/C,F/)Y END’? EQP*

NOANPOTPAMMA Y

Briyscsienie oueloK NpoMCKYTOUHLIX HEPEMCHHBIX B KOHLE KaXXAOI'v PAla ceseK-
IIHH ¥ 3aMOJHEHHe COOTBeTCTBYIOUEro nmacciipa (mporp. 23)
Obpawene. Y (L, A, N, X, A2, X1) .
Onucanue napasempoe:
X1 — Bxoaunoii maccHs aprymentos passepnoctd (L--1) wa NI
A2 — Bxoanoii BEKTOp KO IIHCHTOB IPOMEKYTONUHBIX IepemeHHbIX AaHHOM (L4-1);
X — BLIXOAHOIT MAaCCHB 3HAUCHHIT IPOMEIKYTOUHOIT nepemMeHHOlT pa3meprocth N ua
N1;
L — 4HCJ0 apTyMCHTOB 1IPOMEKY TOUHOI nepemMeHHON;
A — Homep npOMEXYTOUI0N nepemernoil (cTpoka MaccHsa X, kyaa GyAyT 3anucalibl
OUCHKH TNPOMEMYTOLHON lepeMeHHO);
N — 4HCI0 aprymMenToB 1mIoC CAHHHLA
T peGyenvie noonpoepasser u gyuxyuie. Her.
Memoo. OuenkH 3HauCHHIi MPOMEKYTOUHLIX NEPEMEHHbIX HAXOAATCA NO JopmyJie

L
Xan=@n=X N AZXI1 .
=l

NPOTPAMMA 23
1. *PROCEDURE’Y(L,A,N,X,A2,¥1).,” INTEGER’ L, A,N., " ARRAY °X, A2,X1.,
2. ’BEGIN’’ INTEGER'I,J.,’REAL’S.,’ FOR’ 12=1’ STEP’ 1’ UNTIL’ N’ DO?
3. ’BEGIN’S:=0.,’FOR’J:=1’STEP’1’UNTIL’L’ DO’
4, Se=S+A2(/J/31(/T7,1/).,X(/A,1/)=5END* * END* * EOP?

noaAnPOrPAMMA GRAF

[Moctpoentie rpadika npomexyTouHoli nepemenitoll, umeiowell MHHHMANBHYIO Be-
JNHYHRY cpefnexsafpaTiiunoil ook (CKKO) na ofyualoureii, nposepounoit ¥ sx3ame-
HALHKONHON nocaefoBaTenuhocTax (nporp 24)

O6pawenue. GRAF (X, N, NI, U, K2, ®M, DO, TY)

Onucarue napasempos:

X — MaccHB OLEHOK IIPOMCKYTOUHBIX [CPEMEHIbIX npejnocicanero psaaa, N na NI,
W — BekTOp paHXHPOBAIIHEIX HOMEPOB TOuUCK HaOamoaeH#s aannofi NI
K2 — ofuwas annna oGyualouteli H npoBepouHoil nocieoBaTesbHocTeil;
OM — MUHHMaJbHOE 3HAUCHHE BLIXOJIHOI BCAHUHHLI;
D® — pasmax suixoanoii sesd e (D@ = @ — ¢ )
N — uHCc/I0 apryMeHToB IJIGC eAHHHIA;
N! — uMcao Touek HalGJaIoAeHHs;
TY — pauna HHTCpBaNa YRPEKACHHS.
Tpebyemovie nodnpoepamset i ynxyuu. SQRT.
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Memod. V3 Bcex mopeseil npeanociefiHero psjia BuGHpaeTcs Ta, y KOTOpo# cym-
MapHasi BeJqHulHa cpejnekBajpaTHuHON OWHOKH Ha ofyvaioliel, NpoBREpPOUHOI H K-
3aMEHANHONHON NOCACAOBATCABIOCTSX  MHnMMadbha. Crpontest rpadHk BLIXOAHOR
pesMuHnbl O M oce onenKH X, 3nakami --uan — 0603Ha4YaeTCs, Bbillle HAH HHIKC BLI-
XOJAIOH BEJMHUYHHIBI HAXOJATCS €€ OLCHKH, a TaK¥Ke NevyaTaloTCs YHCJeHlble 3Havenis
OTKJIOHeHHI1 OUEHOK BBIXOJHOIl BEJIHUMHLI OT ce HcTHuHOro 3nauenvs. Ilo aGeuucce
rpadHKa OTKAAALIBAIOTCS HOMePa TOYCK HabMIOAeHHi B eCTECTBEHHOM NOPSAKE CIel0
BaHHsI, IO OpJAHHATE -— 3HaucHHA QYHKIHH.

[Mepen nocrpoeninem rpadyka Ha neuaTb BHIBOAATCA: HOMED MOJIEJH, BEJAHUHIG
CKO, uena aescuust opannaThi.

IPOTPAMMA 24
? PROCEDURE? GRAF(X, N, N4, 1, K2, 80, DB, TY ). ,

?
2. ARRAY’X.,” INTEGER’’ ARRAY'H.,’ INTEGER’N,N1,K2,T¥., "REAL’ O, I%. ,
3. ’BEGIN’’INTHEGER'I,J,A,B,IK,l., " ARRAY X1 (/1:2,1:01/).,
4, PREAL’ D,MAX, MIN, DK, ,? STRING’? ARRAY’ P1(/0:101/).,* STRING P2, ,
5. As=N-1.,H:=Ni-T¥.,’FOR’ I:=1’STEP*1’UNTIL’ A’DO’’ BEGIN’ D=0, ,
6. ’FOR*J:=1’STEP’1’UNTIL H* DO’ De=D+(X{/ 1,3/ X (/N, J/))*=2,,
7. ’IFP1°KQ’1’GR’D’LT DK THEN?® BEG IN’ DK =D, , IK¢=I* ENIY
8. ’END’.,DK:=SORT(DK/H)=Db. ,MAXS=MIN:=X(/1K,1/).,H:=0.,
9. FOR’I:=IK,N’DO’’ BECTN’He=li+1,,’FOR’J$=1’STEP’ 1’ UNTIL’ N1’ 10?
10, *BEGIN XA(/H,u$/3/0/0:=X(/1,/). ,* TP MAX? LY* X(/1,J/) THRN®
11, MAXI=X{/1,J/)ELSE* T MIN'GT? X(/1,J/ ) THEN MIN:=X{/1,J/)
12, END?’END’., D:=(MAX-MIND*0.01.,p2,="* T HIEN-TY .,
13, PRINT’'? (44H HOMEP PEMEHW, I5,10X,19HCKO. 0B.,liP. M 9K3.,
14, E18.5,//,131-UEhA JENEHKA,E18.,5,//3X,11E10.3,2%, )
15. 10HOTHJIOHEMMUE,/, 6%, 11+,9(9(11=), 111, ),9(4H=),11+, /)",
16.  TK, Dk, D*D®, * FOR’ T3=0" STEP? 10° UNTTL? 100° D0 *@M+(MIN+ D¥1 )* 18 ,
17. %%,.Huuhmﬁ%H.CE.F.E.%.Eﬁz,ﬁuQHQN.H\?EV\F.
18, Bi=CIP TP LE W THEN (X1 (/1, I/ -MIN)/D’EISE A ).,
19, ?FOR’J:=07 STEP’1’ UNTIL’ 101° DO’ P1(/5/)e= 2,
20, .m%_ﬁua.%mwso.SEH..Hoo.uo.ES\v"u.oi.:
21, P10/0/):="2472 2 IF* A-B*CT°0’ THEN’* BEGIN'
22. ’FOR’Je=B*STEP’ 1"UNTIL A2 DO’ P1(/J/)s="'=*? YEND’ * ELSE®
23, ’FOR*Je=A+1’STEP*1° UNTIL’B*DO* P1(/J/)s="2+2"
24y W=(X1(/2, 1/ XK1 (/1,1 0% 0., PA(/B/ Ye=" 227,
25, IFPT’LE’HTHEN’PR(/A/Di=’®*", ,* IF* I’ LE’ H* THEN’
26, PRINT(NEWLINE,P2,P1i,DK)’ELSE’ PRINT(NEWLINE, P2,P1).,
27, IFIPBQ’K2’THEN’P2:=*"UK3, °’.,’IF'I’EQ*H’ THEN P2:=
28, *’UPOIH’’.,TK:=1/5.,° IF*5*IK*EQ’ I’ THEN’ * PRINT?? * (4K +,6X,
29, 100(1H-))* **END’ ., PRINTCNEWLINED® END®’ EOP
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3. TIPOTPAMMA MIYA C OPTOFOHANU3AUUER
YACTHbLIX OMUCAHUA

[Mporpamma (nporp. 25) npepitasnascina Aas HACHTHOHKAUHE 0 IKCHCPHMCHTA L.
HbIM J3HHBIM CTAaTHYECKHX H JHHAMHYCCKHX XapPaKTePHCTHK MHOTOMEDHBIX OGBEKTOB
1 cicrem [41] MatemaTHuyeckHe OMHCaHHS, NOMYYEHHBIE C NOMOLLLIO AAHHON Nporpam-
Mbl, MOTYT OLITh HCNONIL30OBANLI AN YNPABJCHHA CJOKHBIMU CHCTEMAMH HWJIH KpaTKO-
CPOYHOr0 MPOTHO3HPOBAHHS CTAIHOHAPHLIX B WHPOKOM CMBIC/IE RAPAMETPOB CJOMHBIX
CHCTEM

flask nporpammiposaura AJITON, 3BM B3CM-6

Hcnoabsyemsie nopnporpamme: KOV, GRAPHZ2, TEHEP, ATM, ABS, ENTIER.

Meton. CHHTE3 MROTOMEPHOIT MaTeMaTHUeCKOIl MOAEJH OCYIIeCTBASETCH B npouec-
ce HemoJIHOTO HanmpaBJeHHOTO nepefopa pa3nHuHbIX KomMGHHaumii aprymentos [14].
CJIOXKHOCTL MaTEMAaTHYECKOH MOAE/IH yBeHYHBACTCS TIOCTENEHHO, IPHUEM TOJNBKO B HaH-
CoJsee BepoATHOM HanpasaenHl. [losyyeHHe MaTeMaTHUECKHX MOJeJeli MOXKHO npeAcTa-
BHTH KaK UMKJWYECKHH NPOLECC, COCTORUIHI H3 CACAYIOWHX oOMepauuii: rewepauus
MHUKECTBA THNOTE3 O NYTH YCAOKHEHHA MaTeMaTHuecKolt monens; or6op no cne-
UHaJLHLEIM APaBHiaM (C HCMOJb3IOBAaHHEM MPHHLHIOB BHEWHErO NONOJHEHHS) COBOKY -
HOCTH HaHGoJee yJaulbIX pelleHH{l; yTouHeHHe OTOOpPAHHLIX DeLICHHii KOppeKuuei
COCTaB3 apTYMeHTOB; OPTaHH3alHsA NpaBH/] reHepalWH THIOTe3 cJefyloulero psja.

B aapucHMOCTH OT THNA NOCTaBJAEHHON 3a4a4YH MaTeMaTHYECKOE ONHCAHHE MOXKHO
AOJYYHTh B OfHOM H3 C/EJYIOUHX BHIOB:

AJIfl OMHCAHHSA CTATUKH OOBEKTOB

yty="F{x®) (3.12)
ANRA ONHCaHHug JHHaAMHKH
gy =Ffl{x(t), XU —7), X({—21), ..., X(f — kT); (3.13)
AJIA KPATKOCPOUYHOrO NpoOTrio3HpOBAHHA .
yU+ k) =flx@®), x(t—1), ..., X(t — k1)), (3.14)

rae x ({) — BEKTOp 3HaUeHHil apryMeHTOB B MOMEHT BpeMeHH [, y (f) — 3HaueHHe
HIEHTHOHUUIHPYEMOIl XapaKTePHCTHKH B MOMEHT BpeMelH f; T — LIal KBAHTOBAHHS yuH-
Thif aeMOil MPEALICTOPHH; RT — MaKCHMAJbHAST «JyGHHA» YyUYeTa NpefbicTopHH; By —
BPEMA YNPEXKJCHHA B NPOTHO3HpYIOlleHd MOAENH.

Ha npoussonbHOM S-M psay (uMkie) MaTeMaTHUYecKas MOACTL YCJAOXKHSETCH
coriacio suipamennio [14)

S S—1 -
.& V=Y - agy,

cae &9 — MPOMEXYTOUHOe pellenHe S-To .psja; .&ml: — peilieHHe, BbIGpaHHOE HA

(S —1)-m paay;
M Ae\N:.v

€L ~ —
a4 = \m,_ ~ e N:.HN:.IS&M b @.15)
V@) :
~m~\.
M &ml:? . ,
by = £ i o =0 — 3 ep
2 e ieL.
*.;mh_

{1} — MHOXKECTBO 3HAUEHH{l anNNPOKCHMUPYEMOH nepemMeHHON;

?:v ~— MIOXeCTBO 3HauyeHHit (-0GoblieHHOTO aprymenta S-ro pspa; R — AJvHa
oa%;m_oEmn BBIGOPKH; L; — MiloxecTBo ToueK obyualowie spibopku. [lpu S =1
(S—I)

y =0
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MHOXecTBO OGOBUICHHBIX apTYMEHTOB (GOPMHpYETC MO CJeAYIOUHM NpaBHjaM:
1

:mzmﬁ%t.ggo_ﬂ.?LC Tmmf .::ooQ_”nx:mumcxn:zoﬁ.:3;»5::?

Ha G, shiensercs F peiuentil ¢ MUHHHMAJBbHBIM 3HaueHHeM KpHTepHs oTGOpa — MHO-
weerno Ry,
Ha smoposx pady wmuoxecTso oGobuieHHwX aprymentos G = G; UJ G; @ R;.
Ha npoussoastom S-m pady :

Gs=GUG® R URU -+ URg_)s (3.16)
anGo, B 3aBHCHMOCTH OT 3aJlalHsl yIPaBJSIOWEro NapameTpa,
Gs=G;. (3.17)

[lpn Hanuumyu B YNpaBASIOWHX NMapameTpax TpeGOBaHHs KOPPEKLHH MHOXKECTBO
BLIGpaHHLIX Ha S-M paAy OGOGLEHHLIX apryMeHTOB Rg HONOJHSETCS MHOMKEeCTBOM

Qw = Rs ® Gg, 3aTeM H3 MHOKeCTBA OGOGLIEHHbIX aDTYMEHTOB OTOHpaeTcs QW tdop-
Mupyercs ) )

Gs=Rs®Us - (3.18)
W T. A 10

QWE — NFV ® Gg

Koppexkuun pewmenuit S-ro psifia BHINOJHRIOTCA A0 TEX NOP, TOKa KpHTepnil orGopa
He MepecTaHeT YMeHbLATLCs, JHO0 TOKa YHC/IO0 KOPPEKUHH He ROCTUTHET MaKCHMAJlbHO
3a/aHHON BEJHYHHBI.

Ha S-m psgy (C KOppeKuHAMH HJIH Ge3 HHX) BbiGHpaeTca [T pellennii ¢ MHHRMaNb-
ubiM 3nauciHem kpHrepus or6opa (I > 1). OxoHyaTesnbHblli BEHICOP €AHHCTBEHHOTO
peweHns S-To paja BLINOJHAETCA B NOML3Y TOIO pelieHHs PAAA, KOTOPOe LaeT MHHEH-
MaJbHOe 3HauYeHHe KpuTepHs otGopa na S -+ 1-m psagy.

Kputepuii ot6opa. B nporpamme nmpumenen KoMGHHHPOBaHHbIN KPHTEpHi oTGopa

Oy g =TN(OP - 8., -+ (1 —OP)d_ )+ (I — TN) S5 — Bup 3.19)
oT0 ~ [ np. &oole:v , .
rae
60 00
M (9jys,) > (ys,)
€L, €L,
Bog = - =y By = — (3.20)
> (@) > (92
€L, 1EL.

Gm.t — MHOXKeCTBO pewieHnii S-ro psaa; Ly, L, — mMKOXecTBa TOueK obyuaiouleii
H mpoeepouHoil BBIGOPOK; TN — napamerp GasnaHca MeXIy KpPHTepHEM TOWHOCTH H
KpHTepHeM HecMEleHHOCTH KosdduuHentop; OP — napameTp Gananca MeXAYy OueH-
KaMM Ha ofyuatouiefi H NpoBepouHoli BLIGOPKAX B KPHTEPHH TOUHOCTH

Mapamerpet OP(O < OP < 1) u TN (O € TN < 1) sagaores noinzosatesem
B 32BHCHMOCTH OT THma peiuaemoli 3ajaun. Ilpy TN = 1, OP = 0 kpurepuii (3.19)
COOTBETCTBYeT KpHTepHio peryasprocTd [5], mpu TN = 0 — KpHTepHIO HecMelneH-
HoctH KoapdHuUHEHTOB :Lu

Mpuemst peryaspuaaunn. [lepsbim M1 43 M yanos HETEpONAIHA nplicBanBaoTCs
cyuaiinbe (TouHee, Ticesocayyaiinbie) HoMepa oT 1 1o M1. dKkcnepHMeHTablbIe TOYKH
€O cayHaiiHbiMM HOoMepamH oT | go R ofpdayioT oGyuaiomyio BIGOPKY, a TOYKH C HO-
mepaMi oT R -+ 1 no M1 — nposepounyio. THM JOCTHTAeTCs MaKCHMajabHOE «repe-
MELIMBaHHEe» TOYEK AJR BHIPABHHBAHHA XapaKTepHCTHK o6Gyudalouiell H nposepouHoil
BuiGopok. Kpome Ttoro, cayuaiiloe nepememHpanHe No3BOJsieT B WHPOKUX npejenax
Mmz_m::qr COOTHOLUEHHE MEXJY KOJHYECTBOM TOUEK B ofyuvalolleli M npopepouHoil Bbl-
OpKax.
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Kputepuit octanosa. Ycnoxieine MmaTeMaTHUecKoil MOZeJIH B TIpoLecce CamMoopra-
HH3aUHK 1IPCKpalldeTcst B ABYX CAyUaAx:

1. Uxcao caaraemblx 8 MaTemaTHYCCKOH MOAeNM JOCTHIAaeT Hamepel 3afaHHOrO
snauenun (3navenue nacitndukatopa L4).

2. Buinonnsiercs ycnosHe

D) — §FD < g, (3.21)

rge 6O — onpejeaserca no dopmyse (3.20) ms ToueK npoBepOUHHIl BHIGOPKH;
v = M/(9-10%); M — oGuiee 4HCNO TOYEK.

CrpykTypa nporpammsl, [Iporpasmma COCTOHT H3 IIaBHOH nporpammnl AJsi opla-
HH3aUKH H BBOJ@ MaccHBa HCXOAHBIX JAaHHBIX, noanporpammsl AT'M (coGersenno ad-
ropiTMa MI'Y A) u scnomorarteantnix noamporpamm KOV, TEHEP, GRAPH2.

OcHoBHAs 4aCTh aJiITOPHTMA BLIJIEJISICTCS B OTASJIbLHYIO HOANPOrPaMMY AJist yA0GCT-
6a 110/1630BaTe/Is, KOTOPBIi B CBOCH NPOrpamMme MOMXET MHOTOKPaTHO 00paIlaThCsl K IOX-
nporpamme AI'M, HamenaTb HCXOANBIC fautibie o napamerpt. Hanpusep, B obuteit npo-
rpaMMe MOXHO MOJYUHTb afPOKCHMAUNIO C HCIOAbL30BAHHEM OFHOH TPYNMbI apryMeH-
TOB, a OMHCaHHe OCTaTKa — Ha OCHOBE APYroii TPYMNbl apryMeHTOs.

Onucanue napamempos:

M — ofuree uHCMO KCHEPHMENTANbHLIX TOYEK;

N — 4HCJiO HCXOAHBIX apPTyMeHTOB B MacCHBE HCXOAIBIX JAlHbIX;

K — uncno oGoGLieHHBIX apryMCHTOB MEPBOTO PSA3 CENEKUHH; N

R — annna ofyuaroueit BLIGOPKH;
Ml — uyncao 104ek paGoyeit BLICOPKH HCXOAHBIX JAHHDIX;
Ll — janHHA yuuTbIBACMO# HPEALICTOPHH, COOTBETCTBYIOUIAS BeJIHUHHE R B COOTHOILe-

Husax (3.13) u (3.14);

[12 — rayGuna nporHo3a, cOOTBETCTBYOUlaf BeJHUHHE ky; B cooThowenHH (3.14);
13 — nepuoauunocts neyati rpaduika (no psifaM CeJeKUHH);
L[4 — orpasnuenne Ha MaKCHMa/bHO BO3MOXKHOE UYHCJIO PSJOB CeJieKLHH,;
115 — wnpnna rpaduka;
U7 — napamerp QopMbl cenekuuy;

W — MaxciMadbHO BO3MOMKHOE YHC/I0 KOPPeKUHil Ha KaXIoM PRiy;

10 — 3ajat0U1ee YHCAO TenepaTopa NceBaoCaAyualinbIX yuced;
OP — pec ofiysaiouieii BbIGOPKH,
TN — Bec KpHTEpHS TOUHOCTH;

[ — napamerp cBoGojbl BuiGopa pelennii.

MocaepoBaTteabHocTh paboTl nporpamMMbl. BpoaaTtcs ynpasasiouiye mnapameTpt,
(opMHPYIOTICE MacCHBBI HCXOAHLIX NAHHBIX, OCYLIECTBJSETCA KOHTPOJBHLIH BBIBOX
3liayennit napaMerpoB H 3JeMEH10B MacCHBa HCXOAHDIX A2HHLIX H obpauieHHe K co6eT-
BEHHO ajiTOPHTMY caMoopranusauinn — noanporpamme AIM.

Npumesanns: 1. Tlpn K = N aprymenTtnl BXOAAT B MOZE/b TOABLKO C IOJOKH-
1enblbIMH cTenchaMy, npu K = 2N — ¢ nonoMHTeNbHLIMA N OTPHLATEbHBIMH.

2. Yucsio Touek npoBepouHoli Mocaei0BalenbHOCTH paBHO pasHocth NI — R,
M — MI nocsieaHHX SKCIEPHMEHTAJABbHBIX 10YCK 00pa3yioT OTAGIbHYI0 KOHTPONLHYIO
BLIGOPKY, He yyacTBYIOWLYIO HH B 06yyeHnH Ko3I(pHIHEHTOB, KH B BbiGOpe apryMeHTOB.

ITapamerp Qopmul cenexuuit 117 pasnaraercs B nporpaMMe Ha TPH COCTaBJAIOULHE:
R6, R7 11 R8, rae LI7 = R6-100 +4- R7-10 - R8. [lpu R6 = 0 npeanaraemvle apry-
MEHTHI Ha NPOM3BOJILHOM S-M psjay o6pa3ylorcsi B COOTBE1CTBHH C BhipaxenieM (3.16),
anpu R6 == 1 — ¢ (3.17). Ananornuno, npn R7 == 0 Koppekuus ocyuiecTisieTcst Ha
MHOXecTBe, CPOPMHPOBAHHOM B COOTBETCTBIN ¢ Bulpaxenusamu (3.16) u (3.18), a npu
R7 = | — B cootBerctBun ¢ (3.17) 1 (3.18) [lapamerp R8 onpegessier, ucnonnsyercs
HJH HeT NMPpHHUHIT HEOKOHYATEeNbHOCTH _umEm::m._ C yBesqHuYCHHEM 4HCIa CJaraembiX.
Tlpu R8 54 | okonuatenbHblil BHGOP apryMeHTOB MojielH S-ro paja ocyllecTBaseTCs
u3 [ nperennenros na S -~ 1-M psAny, a npu R8 = 1 — cpa3y ke nocJje BoinosHeHHs
Koppexkuni S-ro psaa.

IMocse Beopa Bennunn M, N, ..., IN onpesensiiorcst pa3amMepbl HCXOLHOrO MaccHBa
apryMenTOB, MaCCHBOB annpoKCHMHpyeMoll nepeMennoli v annpokcumaunii: OB [1: M,
1 : N] — maccu aprymentos; @ [1 : M] — maccus annpoKkcuMupyeMoil nepeMeHHOH;
Z7 (1 : M] — maccus annpoKcHMauuii (pelwenui).
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TPOTPAMMA 25
4. !AIGOL’SHOV, GRAVN2, APM,TEHED, ,
2. ?BECIN’’ INTEGER’M,M,E,R,ML, 11, 12,13, %, U5, W, 10,17, 7,KC, (9. »
3. 'REAL’GP,TH.,READCM,H, KR M1, U4, 12,13, 14,105,071, 0, C P, TID .
4, CPRINT?*?(/,14(I8))° 7 M, M,i0, R, ML, 14,12, U3, 14,15,17,1,W,0.
. ?BECII ?ARRAY? GB(/1:M, 121/, @, 27(/1541/). ,READCUB, @), , "PRINT?
Py (10F12,2)0 7, 0.,  BIC T " FOR K7 ¢ =17 ST 2P* 1 UNTIL 1’ DO P PRINT?
2 (14,3F16.5)"* 17, 0B /1,K7/),0B(/11,K7/),05(/24,1X7/ ). ,
APMCR, I, K R, M, 1,12, 13, 14, 115, 17, T4, 1, U5, @, 47 ,0P, TH)
. LN END? ?EHD? PECP?

\OCD.NC\U"

NnoaAnNPOrPAMMA  ATM

Hnentudurauns cTaTHYECKUX HAH TUHAMHUYECKHX XapAKTEPHCTHK B COOTBETCTBHH
€ napaMeTpaMmH, BBEJIGHHLIMH B TIV1aBroil nporpamme (nporp. 26).
O6pawenne. ATM (M, N, K, R, M1, L1, U2, U3, U4, L5, U7z, r, w, lo,
Ob, 9, Z7, OP, TN).
T pebyensie pyrryuu u nodnpoepammer: KOV, GRAPH2, ABS, TEHEP, ENTIER.
Onucanue napasempos. B B o 1 0 M bl e [lapameTpbl, mepeyncaenHsle B ofpallie-
Huit K ATM, coOTBETCTBYIOT ONMCaHHIO MapaMeTPOB [/aBHON NPOrPaMMbL.
Buouyuucasemn e
X101 : U442, 1 : M] — maccuB 0GOGILEHHBIX apTYMEHTOB, 00pasyIolHX caarae-
Mble BOCCTAHABJAMBJACMOH MoJeny;
Y, Y1 [l :M] — maccusbl pelleHHH NPeibAYWEero H TEKyLIero pAIOoB;
¥2, V3, L, L2, L3, DR, L7 [l : M] — MaccHBbl XpaHeHiisi NPOMEXKYTOUHBIX DeLIeHHil
B Mpouecce CesieKuHH;
S[1: -1} — maccus xpanennst [ Jyduinx oueHoK KpHIepus CeNeKkuui;
S1[1:2,1:T]— MaccuB Xxpaneuiisi MPOMEXYTOUHbIX 3naueHnii  Koadhu-
UHEHTOB Og H by;

A, 1 [1 : 4] — maccussr xpaHenusi BHIOPaHHbIX 311aYeHHII KOIXPHUMEHTOB
ag H bg;

M1 : MI] — maccus xpaneuns cayualinsix HOMepos paGounX Touex,

ML[1:3, 1 T]— Maccup XpaHeHus TEKYLHMX aAPecoB apryMeHToB, BLl-

GpaHHLIX Ha NepPBOM 3rane ceJaeklin (A0 KoppeKunm).

MocaepoBateapHocTs paboTel noanporpammst. [IposepsieTcst nmpaBuabHOCTL 3aja-
uus napaMerpa M1 (crpoka 28). [Tpu K > N ycrpansiercs paBeicTBo sy OTACAbIbIX
saneMenton MaccnBa OB (crpoku 28—31). Jdewmndpyeics napamerp L7 (cipokn 32—33)
C nmomowplo nognporpaMmbl TEHEP macens 11 sanonustercst cayuaitnnsimp (ncesgo-
cAyyaliHLIMH) ajpecaMy ToueK M3 palouell BLICOPKH HCXOAHLIX AAHHBIX (CTPOKH 33—
38). Buiuncaniorest oUeHKH MaTeMaTHYeCKNX OXHAAUMil W AMCICPCHH OTAeAhiio 06y-
yatouleit H npoBepounoil BLIGOPOK annpokcHmipyemoii nepemeinoii @ (crpokn 38—44)
Maccus & wempipyeics, 3anoansiores Maccisul Y, ¥3, X1 (ctpoky 40—41)

OcHoBHag (UHKJIIYECKU BbINONHSIEMas) 4acTh NPOTPAMMBI HaUHHAETCS € I1pHBeje-
HHS B HCXOMNOC cocTosiHe macenBa S (crponnt 46, 47) B cootpereTBhy ¢ Beanunnon
BulyHcssieMoro napamerpa R6 opranwusyercst (opmupoBatne 11 nepeGop BO3MOMKHBIX
06o0lennbiXx aprymedTos mMaccnsa L (cTpokn 50—51) 1 ofpaulenve K noanporpamme
KOV, peaauayioweli GopMupoBarie npoMexkyTounsix pewenitii (3.15) u soluncaenue
peanunn kputepus or6opa OCT (ctpoka 52) Besnuuna OCT cpasuupaercs ¢ sae-
MEHTaMH MaccHBa S; ecnd XoTb OfHH H3 3jementoB S Goasiue OCT, Besnyuna nocaea-
HETO EePeNnuCLIBAETCS HA MECTO ITOrO 3/1eMeH1a, ajpeca eMeHToB 06o0ueHnol nepe-
menHol 3ancuiBaiorca B maccns M1 (ctpokn 53—-58) B pesyasrare sanoMnnaorcs

-73 -

I' pewennit ¢ nauMeHbILHMH 3HaYeHHAMU KPHTEPHS 0160pa. 3aTCM, JNS Kaxa010 BLI-
Gpaunoro o0GOOILCHIOTO aPTLyMeHTa 10 afpecaM €ro COCTaBAAICNMX CTPOHTCA IpoMe-
Kytouitoe peusenre (crpokn 61—84), npu W 5 0 yayuwaercst (Koppekinpyeics) co-
c1aB 0000IEHHOro apryMelTd MYALTHINIHKATHBHBIM 100GaBJCHHEM HOBbIX WJEHOB Bbl-
paxeuus (3.18) (ctpoxu 70—80).

[Tocne puinoanenns Koppekuuu, npn R8 = |, cxoppexTupoBauioe petiene
C MHHHMaJIBIILIM 3lla4uClHEeM KpHTepHs oT0opa cpa3y OGbLABJAETCS HAHJNYYUIHM pelle-
uueM S-ro psina u 3anomusaercs (ctpokn 84—81), Ipu R854 1 nna kaxporo ua I
«1y4lHX» peleniuiit S-ro psina (nocae KOppeKUHH) CTPOMTCS MHOMECTBO MaTeMaTHue-
cKux mogedsieit S -|- 1-ro psiga (cTpoku 89—98), no MHHHMYMY 3HayeHHs] KpUTEpHUSA
(3.19) KOTOpLIX OKOHYATENBHO ONpejessiercst H 3aOMHHAETCA HaHJyullee pelleHue
S-ro psana (ctpokn 99—100). [ocne 3T0r0 BHIYMCISAIOTCH OTHOCHTE/IbHBIE OUEHKH TOY-
HOCTH Jyyiero pelueiss (Mofesn) Ha oOyualouled M NpoBepOYHOl HOC/eq0BaTeNbLHOC-
rax (ctpoku 101—103).

Ias yaoOcTBa uTeiiiist pe3ysbraTos cyera BhINOJNHACICSH NEPeXoa OT MOAesH, Co-

~

AepKallleil opToronainsopaunsie o6ofUlenHble apryMenTst z; B Bhipaxkenuu (3.15),
K MOJeJIH B BHjle fiBHOH (OpMbI cTeneHHOro noannoMa (ctpokd 104—107). danee dop-
mupyeTcsi Maceup pewenuii Z7 (ctpokn 114—115), npoBepsiiorest ycaoBle OCTatOBKH
cuera (3.21) (ctpoku 116—I121) u ycnosne obpawennss K nognporpamme GRAPH2
(ctpoku 119—210). Ecan ycnoBue (3.21) He BLINOJHAETCA U 3aKa3aHHOe MaKCHUMaabHOE
KOJIHYECTBO C.1araeMblX B MOJe/N He JOCTHFHYTO, IPOHCXOAUT Tepexo] K CaeayloemMy
pany (crpoka 121).

B npouecce cuera na neqats BuiBoagTes: 3uwauenus M, N, K, R, M1, L1, 112, 113,
{14, 15, U7, T, W, 10, OP, TN (ctpoxn 11—26); nceppocayuaiinbie HoMepa Touek
paboueii puiopkn — MaccuB M (cTpokn 37—38); oueHKH MaTeMaTHYECKOI'O OXMianus
obyuarouteli BuIGopKH (M3 Macchpa @), aucnepcuu obyuaiolueit 1 npoBepoutiofi BHIGOPOK
(n3 maccuBa @) — peanusint MO, B u C cooTsercreto.

Luxauuecks (Ha KaXaoMm psRy) BHIBOASATCHA: HOMep paja (crpokn 58—59); cocras-
Jstioltie  oToGpaHHblx 00o0leHHLIX aprymenToB fo koppekuus (Il — riopsakosolit
HOMED 3/1eMeNTa U3 MHOXECTBA BXOAHBIX aprymenTosn, 14 — cMeutenue (3ana3gniBanue)
aprymenra, T — HoMep 06oOuiennoro aprymetita S — 1-ro psja, Ha KOTOpIit yMIo-
Xaworca otofpannsie obobulennbte apryMentol, OCT — 3nauenne kputepys orGopa
(ctpoka 68). Ananorsyno BHBOASITCS Ha feyaTb KOOPAHHATH KOPPEKTHPYIOUHX MHO-
Kiteseil B npotlecce KOppeKLHH 1 3Hayenne KpuTtepus ortbopa OX, QZ, QY, BM (ctpo-
ka 81). Ilocne okoHuyaTebloro BuiGopa 06OOIWEHHOTO apryMeHTa JaHHOIO psja mne-
yataiorcsa ero Koopaunatel NITX, NITZ, NITY (crpoku 108—109); 3nauenus oTHOCH-
1eNbHbIX OLWKGOK anfpoKcHMalny Ha obyuatouieil n nposepouHoit BubGopkax Olll, Clt
H 3tiauenHe KpHuTepHsa orGopa na crienylowem psay CUIL (ctpokn 110—111); snauenus
Kko3ppHIHENTOB pa3BepHYTOro ypasuennst — maccus A, nepemennas [TOCT (crpoka
112); maccuB nmporuo3upyemmx 3uauennd apu L2 > 0 (ctporn 113—114), -maccus
pewenuit Z7 (ctpoku [17—118) '

MPOTPAMMA 26
1. ’ALGOL tKOV,GRAPH2,TEHED.,
2. ? PROCEDURE’ ATMCK,N, K, R M1, 11,12, 12, 14,15, T, TV, 1,08, 8, 27,
3. OP,THD.,  VALUE M, 10, 16, RyML 11,12, 103, L4, 15, T V.,  THTEGER M, X, K,
4, R,M1,L1,002,13,14,15,U7,T,%,0 «, ' ARRAY?(B, 8,27, ,” REAL’ 0P, TH. ,
5. *BEGIN'’INTEGER'I,11,12,J,J1,32,T,P,0,01,0X,0¥,HIX,NIY,RE,
6. R7T,0B8,J6,17,14,1N1Z,02., " ARRAY* XL (L214+2,124/),Y,Y1,Y2,¥3,
7o L,12,L3, DR, L7/ 130/, UL +4/),51(/122,1:0/), 0, A/ 12114/ )0 o
8, !INTEGER’’ARRAYM(/1.M1/),11(/1.3,1.I'/).,REAL’ BL1,B12,
9, 1B13,M9,8,C,0CT,0ud, o, 1i,C1,C2,1,C0,110CT, D&, DO1 , MIN. ,
10. *PRINT’ ** CHOMMO/BRMLUPOB, ANT-M C OTBOPOM IO TOY/HECM)..,
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11,
12.
13,
14,
15.
16.
17,
i8,
19.
20.
21,
22,
23.
24,

41,
42,
43,
4y,
45,

PPRINT? ** (A21MUCI0 TOUEK=,13)*,M.,

PPRINT? *? (CONYUCHO BXIIEPRMEHILIX=,T13)"*,N.,

PPRINT’?? (21MMUCAO OBOBL. UEPEM-#=,13)'?,K., .

YPRINT? ! 2 (ATHAIMHA OB.BUBOPKU=,13)77,R.,

*PRINT?** (16141CI0 PAB. TOYEK=,13)"* ,M1.,

*PRIAT? ? * (COLAMIHA YUUTHBARMON NPETICTOPMIL=,T3)°?,1i1.,
*PRINT? ** (A7THPAYEUMHA MPOTHO3A=,13),12.,

*PRINT??? (29HIIEPHOMIYHOCTD UEYATH TPAGHKA=,13)°7,13., _
*PRINT?** (24 1OCTAHOBKA CUETA 1OCJE, T4, 2K, 4IIPAAA)? 114, ,
PPRINT? 7 * (L4MIMPHHA TPAGUKA, I3)?7,US5.,

*PRINT??? (1410 OPMA CEIEKIIIN, 14)77,U7.,

?*PRINT? * * (23HCBOB0A BUBOPA PEREWI=,13)"°,T.,

*PRINT? ** (L6HUIICIO KOPPERIM=, I3 W,

*PRINT? *? (/, 23H3AX. YUCTO TEY, CIT YMCEA=,13)°?,0.,

PRINT?* ? (ATHBEC OBYY.BLUEOPIU=,F8.4)’?,0P.,

*PRINT®*? (4SHBEC HPIIT. TOYNOCTI=,F8.4)"?,TH.,
MIN:=M/0,90+09,,7 FOR>J+=1"STEP® 1’ UNTIL ML’ DO H(/J/)e =0, ,Mi=
M-i1., TP ML GT P M=112° THEN ML S =M-112. , * TH* 1 GT? N2 THEN? * BEG TN?
*FOR? 14=1°STEP? L UNTIL I* DO? ? FOR? J$=1" STEP’ 1 UNTIL’ M’ hO?

* BRGIN' OBL/J,1/)2=0B(/J, 1/ }+0.01, ,* TF* ABSCUB(/J, 1/)° LT kT
*THEN? OB(/J, T/ )e=MIN* ED’ "END’. , "FOR? J 2 =17 STEP* 1" UNT 1L’ M~ij2
PDOO(/I/ )e = SIH1+12/). , R6: =EHTTER(LT/100 ). ,R7 t =ENTTER
((UT-R6%100)/10). , kB2 =L[7T-R6*100~R7*# 10, , " FOR*J :=1? STEP? 1
*UNTIL’M1’DO?* BEGIN’ TEHEPC, B). , DR(/J/ )e=B END’ .,

*FOR’J=1’ STEP? 1*UNTIL ML’ DO * BRG I M(/3/ e =J. , C2=DR(/I/D. ,
*POR?T4=1"STEP? 1’ UNTIL ML’ DO?* TP C* LT DR(/1/ ) THEN? * BEG TN’
C:=DR{/1/). .E\g\xud/ae. s DRU/BC/S/ )/ )2=0’END?, , *PRINT???
(/s SHHOM.TOUBK, 1218)° *, FOR? J2 =17 STEP? 17 UNTIL* M1’ LOU(/J/ ).

Me=b013=0., > FOR*J:=1"STEP* 1 UNTIL’R? DO’ MO: =Me+ (M /I/))/R. »

*POR?JS=1? STRP 1" UNTIL' M? 0?? BEG TN ©( /T /)1 =0(/J/ ). ,

X1U/1,0/)5=1.,¥0/3/)5=Y30/J/ Ys=MT**2° LI’ . , 082 =0.

'FOR?J =4 STLP 1 UNTIL R DO Do 2 =0 +&(/U(/0/ )/ J*#2, ,  FOR J 1=

R¥17 STER? 4’ UNTTL ML PDOP DB T =DRA+IUAIC/T/ )/ Yex2. B L =1 TN,

B:=D0/R.,Ce=D01/(1-R).,*PRINT? > * (/, 1 SHMAT, OXMIAHUE ©=,

£16.6,5X1 2WIMCIEPCHI &=,2(816.6,5%))*?,Md,B,C. ,Pi=1,,01 :=0,,
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46,
47,
48,
49.
0.
31.
52,
53,
54,
55,
56.
57,
58,
59.
60.

61.
62,
63.
64,

CLo=1,,00e=1, ,METS Ot =1 M IN. > FOR* T22 =1 STEP® 1> INTTI T DO?
ST+ o=t/ , S/ )s==1 ML, Te =1, , ' TR R6=O THEN' T2=P.,
PFOR?T+=1"STLP? 17 UNTIL? 1P pU? P FOR? T1:=1° STEP 17 UNTIL’ K* DO?
.mcxr;.u»..maﬁz».cza?f»:,co,.Eﬁuz.%cx.._un»,.wem_,:w
JUNTILA DO TP 1L LEPH THEN® L(/J/)s=0BL/3+J 11,11/ i (U/T,3/)
YELSE’ LI/ )e=x1 (/T,3/)/0B(/3+J1-1, T1-N/ ). ,C:=0P. , OCT+=TN.,
IOV(R,M,M1, B,C, OCT,MIN, Y, ¥1,%,T, 1), ,J2:=+1, il 42
TIPOCT? LT 5C/J2/ ) THER® * BEGIN ? 1F? COCT*GE* S(/J2-1/) ) THEN’
"BEGIN'’FOR’J+=I'+1’STEP’~1*UNTIL*J2+1° D0’ S\/J/)e=S(/J-1/).,
?POR?J2=T"? STEP’ =1’ UNTIL’J2* DO’ * FOR?QZe=1" STEP* 1 "UNTIL’ 3’ DU’
1Qz,3/):=110/02,5-1/).,5/32/ )2=0CT., W1 (/1,J2~1/>:=11.,
H1(/2,d2-1/):=T. , ML (/3,J2~1/):=J1. ,*GOTO'ML5  BND’ . , J2 3 =J2~1.,
?GOTO’MLA" END’ . M1 522 BND? ., *PRINT? * 2 (//, 4HiPLA ,12, 10X,
16HYACTHOE OIHCAIME, 10X HKOPPERIBI, SX1613HAY .KPUT . OTGOPA)? ?
P, *PRINT?**C/, 17K, 2HHX, 4X, 2HNZ, 4X, 21NV, 9X, 2HOX, 3X, 2HQZ, 34,
2HOY, 10X, 3H0CT )’ * ., "FOR? 12¢ =1’ STEP? 1 UNTIL’I" DO’ * BEGIN’
1t:=01(/1,12/).,17:=11(/2,12/).,31 :=1 (/3,12/). , " FOR* J =1
*STEP? 1 URTIL'M? D0’ Y(/J/):=y3(/3/)., FOR*J: =17 STEP* 1’ UNTIL’
W DO * TF? 14 LE I THEN' 1C/J/ ) =0 B/J+J1-1, T / M X1(/T,3/)
*BLSE LAY/ )= (/T,3/)/ 05/ 3 +J1~1, 11K/ ). ,C:=0P. ,GCT==TN. ,
KOVAR, M, M1, B,C,0CT,MIN,Y,Y1,8,L,1).,51 (/1,12/):=C.,
$1(/2,12/):=B. ,bM:=0CT, , Th =l +1~J1, , " IF’ T1* G N THEN T4 =N~
T1.,’PRINT??* (/,16X,13,4X,12,4X,12,25%,E16,9)**, 11 ,14,T, OCT.,
*FOR? Je=1*STEP? 1° UNTIL’M® DO?* BRGIN’ DRC/J/)s=L7(/3/ s =L /3/ )4,
13/3/)s=y1(/3/ Y END’ ., FOR?Q2 =1 STEP* 1 UNTIL ¥’ DO’ * BEG IV’
0X:=Qy:=0Z:=0,,I:=1,,’ TF’R7=0’THEN’I:=P.,’FOR’T:=1’STEP’1 .
*UNTIL’I'DO’?FOR’J1:=17STEP’ 4 UNTIL’ {1 +1° DO’ *FOR’ T15=1"STEP’1
*UNTIL? K2 DO’ ? BEGIN’ *FOR* J$ =17 STEP? 1*UNTIL’M’ DO’ * BEGIN?
YT I LE N THEN’ LG/J/)s=0B(/J+J1-4, 11/ *xs (/1,J/ ) ELSE’ .
IS )e=x1(/1,3/)/05(/3+Ii~1, LW/ , I /37 )2=1K/3/ LTS3/ )
*END’.,Ci=0P.,0CT:=TN.,KOV(R,M, M1, B, C,0CT,UIN,V,¥1,8,L,H).,
*IF0CT? LT B THEN? ? BEG TH’ 51(/1, 12/)3=C., 81 (/2,12 /)i =B, ,
B =0CT. ,* FOR’J:=1* STEP* 1’ UNTIL’ M’ DO * BRGIN’L3(/J/ )i =
Y1(/3/).  BRU/AI/ )e=L/J/ Y EHD? . ,0X =T ., 0¥ +=T, , 0%t =l{1+1-J1 .,
*IFP 11’ T2 W THEN’ X3 =N-TI1°END’ ' END? .,
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91.
92,
93.
94,
95,
96,
97,
98.
99.
100,
101,
102.
103,
104,
105,
106.
107,
108,
109,
110.
114,
112,
113,
114,
115,

YPRINT? ** (39%,13,3%,12,3X, 12,94, E16.9) ? ,04,0Z,07 , 1M,
*FOR? J3=1" STEP? 17 UNTIL*M? DO’ LY (/J/ )2 =DR(/J/ ) END’ .,
*FOR?J =17 STEP? £ UNTIL® M’ DO* * BEOIN'Y(/3/ ):=13(/I/ ).,
1303/ )e=x4(/p+1,5/):=DR(/J/ ) END’ ., * IF’RO=1"THEN"* BEGTN’
* TR BMLT? 04 THEN? ? BEGTH? AL/P/ Yo =51(/1,12/). , B(/2/ )2=
51(/2,12/),,MIL=HL(/1, T2/7). iy =it (2, T2/). Nl =4t (/3,72/)
vy FOR?J2=17STEP? 1 UNTIL M D02 BROIN Y2 (/3/)e=Y{/T/ ).,
12(/3/:=L3(/3/ ) ERD’ . , OliL s =DM’ ERD’ . , "GOTOML9 ., "END”

t=f,, P IFPR6=0’THEN’ T2 =P ., FOR’ Tt =17 STEP’ 1° UNTTL T+1° DO’
*FOR? J15=1° STEP’1? UNTIL? {1 +1° D0 > FOR? T4 1=1? STEP’ 1’ UNTTL’ K’ DO?
! BEGIN’ *FOR? J1=1’STEP* 1’ UNTIL’M’DO” * IF* 11’ LE N’ THEN?
LI )e=0B/3+J1-1, 11/ X1/, T/ Y ELSE L/J/ Ye=X1(/1,3/ ¥
0B(/J+J1~1,11-41/ ). ,C2=0P., 0CT:=TH. ,KOV(R,M,M1,B,C,0CT,HIN,Y,
¥1,8,L,1)., 1 OII° CT> OCT  THEN? * BEGIN’A(/2/):=51(/1,12/).,
LU/e/)e=51(/2,12/) . Hlxe =1 (/1,12/). M1y =K1 (/2,12/). Ml Z: =
H1(/3,12/).,00 =0CT, ,* FOR* J+=1’ STEP’ 1" UNTIL’ M’ DO* * BEGIN®
¥2(/3/):=¥{/3/).,12(/3/)s=L3(/J/)? END* *LND’ *END’ o ,M192°END’
*FOR? J3=4"STEP* 4’ UNTIL M* DO * BECIIC Y (/3/ )=y 2(/3/).,¥3(/I/)i=
Y3/, 51 (/p+1,3/):=12(/3/ Y END’ . ,CL =0, , "FOR J ¢ =R+1° STEP’ 1
PUUTIL ML DO C1 e=C1+CQ/MC/3/ )/ Iy (SU/3 )/ ) % 2) /D1,
Ol12=0., " FOR*J2=1? STEP* 1’ UNTIL’ R* DO? Ol =0+ (8 (/M(/I/ )/
Y(/u/3/)/ Y*2)/D%. , 11220, , *FOR? J o =1’ STEP* 1 UNTIL’ R’ DO* lis=T1*+
L2(M/3/)/ )/ Rey? TF?P*GT 47 THEN? * BEGIN? * FOR’ T1=1" STEP’ 1 *UNTIL’
P=1? DO’ A(/T/)e=AC/T/ I (4=A(/R/ I A/ P/ D). ,CO:=COx (1-A(/B/ ¢
I/2 /Y PA(/P /%11 BUD? " ELSE CO; =A(/1/ 11, , 1I0CT=ME—CO. , NI1Z¢ =1L
+1#N[I1Z. , > TF? NI GT 7N THEH " MILXS =H-NIIX. , "PRINT?2 * (/, THEHBPAHLI,
3X, 4HNIX=, 13,61 MIZ=,12,6l NIY=,12,//,1610MMBKAORY YEM#=,
F11.8,5X,21HOLBIBIA ATIMPOKCHMALNYE=,F11.8,5X, 15HOIERKA HA CIEL,
hHPfil=,E16.8,//,4X, 10HI0CT . YJIEl=,E16.6,//,8X, THMACCHB,
13HK 090PULUEHTOB, 6E16.6)°* ,NIIX, NI Z,N1lY, Ul, C1, Olit , TIOCT, * FOR?
I4:=1’STEP’ 1" UNTIL P DO’ AC/11/)., 'FOR* J2=1"STEP’ 1’ UNTIL’ M’ DO?
'BRCIN'Z7(/J/)e=y(/d/ M., L/T/)2=a(/J/ P& END’ . , ' TF 1[2
*GT*O’THEN? * PRINT® ** (/, THIIPOTHO3,6E16.6 )", FOR* J =M1’ STEP’ L
*UNTIL’M?D0’ 27(/J/ ). yB12:=B11~C1. , B11:=Ci.,* IF’ B12"LE’ MIN
"THEN’ * BEGIN’ P2=ll4. ,Q13=U3"END’ . ,P1=P+1.,0L:=01+1,,’ IF*QL
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196, *GEVII? THEN'? BEGIN’ 013=0.,* FOR® Jt=b-lI2* STEP* 4 UNTIL" M* DO"

117, 0(/J/):=0, ,CRAPH2CM, 115, 27, L), , "PRINT’ * * (14HMACCHB P ENEHMH,

118. /,8E14.5)**,Z27'END’.,  IF*P>LE’ 4" THEN""COTO’ MET. ,

119, ’FOR’Js=1’STEP? 1" UNTIL'M* DO’ @(/J/ ): =0/ 3/ J40* END’ * EOP”
noanPOTPAMMA TEHEP

lenepauus ncesfgocayuaiiiblX yHce, PAaBHOMEPHO pacnpepesielHblX B HiTepBase
(0,1) (mporp. 27).

Obpawenue. TEHEP (1, CL).

Onucanue napamempos:

I — sapatouiee uncao renepalopa nceplocayyafiHbIX uucea (uesoe, HeyeTsoe);

CL — nceprocayyaiiHoe 4HeJ0, NOJAyYaeMQe H3 [1OAIPOrpPaMMsl.

TpeGyemoie nodnpoepammer u gynxyuu ENTIER.

Memod. AnroplTM noJyuenHs NCeBAOCAYYAIHbIX YHCe] aHANOrH4YeH aJrOPHTMY,
HCNIOIBb30BAHHOMY B CepPBHCHOIl GnGanoTeke MouHTOpHON cuctembl AJITOJI BICM-6
M OCHOB2H HA MOPa3psAHOM NepeMeIHBaHHH MaHTHCCL 3analowtero uncia (1)

[IPOTPAMMA 27
1. ’PROCEDURE’I'EHEP(YL,CL).,’ INTEGER’YL.,’REAL’CL. ,’ BEGIN'

2. YL:=3125#YL.,YL:=YL-(ENTIER(YL/67108864 ) )*67108864. ,
3, CL:=YL/67108864" END’’ EOP’

NnOANPOrPAMMA KOV

Oproronann3aunst 06o6IICHHOTO aPryMeHTa OTHOCHTENLHO PelleHHst NPeAbILYIIEro
pana (3.15), Bbluucaenne ko3bduuHenTa g;, TOJYYeHHe pelleHHs TeKYUIero psAa,
BLIYHCEHHE BesTHUMHBL KpHiepusi o1Gopa (nporp. 28).

O6pawenue. KOV (R, M, M1, B, C, OCT, MIN, V¥, V1, &, L, k).

Onucanue napamempos:

R — sinna obyuatouleit BLIGOPKH;
M — ofwast gauna BLIGOPKH MCXOAHBIX NAHHLIX;
M! — nnuna paboueii BLIGOPKH,
R — koaduuient b, npH opr1oroHanH3auuH z B BblpaxeHHH (3.15);
C — xoapduunent a, 8 sorpaxenun (3.15);
“OCT — 3uavenne Kputepus or6opa;
MIN=M/9.10% — manoe uncao,
Y, ¥1 — pewenns npeibiiyuiero 1 TeKyuiero psios;
¢ — annpoKCHMHPYyeMas nepeMexHas,
L — BBoauMblil 0GOOLIEHHBIT apryve T, .
M — cayuaiinble HoMmepa rouek paGouell BbIGOPKH.

Tpebyemvte nodnpozpammor u hynxyuu ABS

Memod. Ilo BBOAUMBIM pelleHHIo NpeiLAyLLero psiga Y u 0606LEeHHOMY apryMesTy
L BoccTaHaBaHBaeTcsi pelueHHe H BbIYHCAsIETCS KpHTepuil oT6opa B COOTBETCTBHH C Bbl-
paxenueM (3.15).

Jiais Kaxpaoro siemeHTa MaccBa o0oGLIeHHOrO apryMedTa L npoBsepsercs ycioBHe

1

MIN < L1 < MIN (3.22)

Ecan ycnosue (3 22) ne suinosinsiercs, L, orpaHuunBaercs cBepxy H CHH3Y, 4ToObl
3TO YCJIOBHE BbINOJHANOCE (CTPOKH 5—7) 3areM UeHTPHPYIOTCS 3JeMeHTbl MacchBa L
(cTpokn 7—8), Bbiuncasiercs Kodpduuuent oproronanusaunn (3.15) (ctpokn 8—11),
rae b, coorsercTnyeT naentHgHKalop B. Maccns L oproronannsyerca oTHocHiebHo Y
(cTpoxa 11), Buluncasercs xosdxpuustent C (cTpoku 13—14) v Haxoautesi pewenue Te-
Kyutero paga Y1 (cipoxku 14—I15). 3aTem BhlyHcasieTcs 3Hauexue KpHTepus ot6opa
OCT B coorBercTBHH ¢ Boipaxennem (3.19) (crpoxu 16—22).
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[[rOrPAIA 28
* PROCEDURE? KOV (R, M, 11, B,C, 0CT, I, Y, ¥4,8,L, 1), , * THTEGER R, M,
1., REAL’ B,C,0CT, MIN. , "ARRY?Y ,¥1,¢,L., " INTIGER’ *ARRAY '}, 4
' BIGIN? P INTEGER'F,T'1. , * ARRAY 11 (/131/)., ' REAL KUR, KORL,
DTS, DISL,15,C3,Ch. ,Chs=C ., , KOR: =KOR1 2 =DI S2=nI81 :=B:=C:=0,,
Y FOR? F4=17 STEP? 1* UNTIL’ M’ DO ? BEGIN®* IF ABSLLL/F/))?CT? 1/MIN
STHEN LU/F/ Ye=/MIN, , " T ABSCLL/1/ D) LT TN THEN? L/F/ )2 =MIN
?END’ o, B2=0., P FOR? F1=1? STER? L UNT IL R 1O ha=E+L(/U/F/ )/ )/ Ry
*FOR? Fe=1"STEP* L UNTIL M’ D0’ LU/F/ )2 =L{/F/)=b. , " FOR’ F1:=1" STED?
1?UNTTLY R? DO? ? BEGTH KOR: =KURFLC/N/F1/ )/ Wy (UR/FL/ )/ )u ,0TS2=
DISHY (/U/FL/)/ %2 B’ ., ? TF? DTS GT LTI THEN? B:=KOR/DIS. , KOR
11, :=0CT.,°FOR’F:=1’STEP’ 1’ UNTIL'M* DO’ L1 (/F/ )i=L{/F/ >~y (/¥/)*B.,
12. FOR’F:=1’STEP’ 1’ UNTIL’R?DO? ? BEGIN® KORL :=KOR1+LA1CM(/F/)/ )* :
13, o(A/R/)/ ). DISLE=DISI+ LA (AC/F/ )/ I#% 2 THD? ., C2=TTT/9 +11.,
14, TP DISL’GTMIN'THEN’C:=I(0R1/DISL.,’ FOR’ Fs=17STEP> 1’ UNTTL M
15, ?D0??BEGIN’YL(/F/):=y (/v/ WL (/F/*C., L(/F/)e=L{/F/ T’ END’ .,
16, 0CT:=C3:=0.,’FOR’F=1’STEP”1’UNTILR? D0’ C3s=C3+a(/UL/F/ )/ Y
17, 2.,FOR*Fi=1’STEP? 1’ UNTIL R*DO? (CT: =uCT+(@(/U(/F/ )/ -
18, Y1(M{/E/)/ Im2)/C3,,DISi=C L, , 00T =C3:=0, ,
19, ?FOR’F:=R+1’STEP’1’ UNTIL M1’ 00*C3=C3+e(/U(/F/ )/ 2.,
20. ’FOR’F:=R+1’STEP’ 1’ UNTIL’M1® DO* OCT:=0CT+( Q@ (/U(/F/)/ )=
24, YL(A/R/ )/ Y #e2)/C3. ,0CT:=HORx (Ch# DI S+(F-C4)# OCT)+(1~KOR)#*
22,  ABSC(OCT-DIS)/(OCT+DIS))’ END' *EOP’

£ W N >
e« s e e e

O @ =~ oW
.

foY
o]
.

noanPOrPAMMA GRAPH2

Cepsucuas, npefuassayena At Ne4aTd CPABHHUTENLHOrO rpaduka anmpoKcuMH-
pyeMoil nepeMenHON W annpokchMauuu (mporp 29).

O6payenue. GRAPH2 (M, U5, Z1, Z2)

Onucanue napamempos:

M — mMHa cpaBuMBaeMblX MacCHBOB;

[15 — napamerp wupuua rpaduka,
Z1, Z2 — cpaBnuBaeMbie MacCHBbl

Tpebyemoe pynxyuuw ENTIER.

Hocredosameavrocms pabomee Lins o6oux Mmacchbos Z1 u Z2 oupegensiercs obilee
muuuMaasioe (MI) n makcuMasnbioe (MA) 3navenus (cipokn 4—10).

[Ipn U5-100 crpontcsi rpaduk Z1, = [ {Z2,}. Ecan Kosdopuument koppensuun
mexay Z1 u Z2 pasen enusuue, TOMKH rpaduka o6pasyloT NpAMYIO JHHHIO.

IMpu L5 < 100 ua sancre AIITY onnospemenno neyataercs 3uauenne Z1,
u 22, ana scex Touek maccusos ZI u Z2 (ctpokw 17—24) Maxcumanbhas uHpHHA
_,cmeuxs pasxa 100 no3nuusam npu U5 = 100. Jauna rpadnka onpefensercs BeaHuH-
HOH M.
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B pesysbrarte cuera na ALITY suiBoastcs: 3nauenns Ml u MA (ctpoku 7—8):
AHHHUS Hauana rpaguka (ock abenncec) (cTpoka 8); CHMBOJAMI K — TOUKH B N0JE Kop-
peasiuun (upu U5 = 100) (ctpoka [6); cHMBOAAMH «» H «]» — COOTBETCTBEINO 3iia-
uenus Z1; w Z2; (crpoka 24); cumBosom «X» — G.IH3Koe pacriojloxenie Han connaje-
uue anavennit Zt; w Z2; (crpoxa 22).

: IIPOI'PAMMA 29
* PROCEDURE’ GRAPH2 (M, 1{5, 24,22 )., * INTEGER M, 1i5. , *ARRAY * 74, 22, ,

. 'BECIN’’INTEGER’F3,F4.,” STRING’ * ARRAY’IM(/1:103/).,’REAL’
E,E1,MI,MA.,* INTEGER® > ARRAY*1I(/152,130/). ,MT:=UA: =21 (/1/).,
TFOR’ P4:=1 STEP* 4" UNTIL’ M’ DO * BEGIN' * IF"MT* GE* 21 (/P4 /)’ THEW

o MI=Z28(/F4/),, TP MAP LE 2L (/Fi/ Y THEN MAT=Z1 (/Fu/).,

. TIPMALE Z2(/F4/ ) THEN'MAL=22(/F4/ )., IF'MI’CE* 22(/% /)

« CTHEN’MI:=Z2(/Fu/)END’ .,  PRINT?** (//10X3HMI=F10. &, BOX3HMA=

. F10,4)* ,MI,MA., " PRINT’ * " (//1X1HO, 10(10Rs»wrnnnuxx))??

By WC/L/)i=(/103/ )= 22, TR 1IS? GT* 110° THEN! * BECIN? L[5 =15~

10, 100.,E:=U5/(4A-M1). ,B1:=ENTIER(L{5%0.64), ,15:=15+100, ,’FOR?

11, F4:=1?STEP’1’UNTIL’M’DO*’ BEGIN' (/1,4 /) =EXTTER((Z1 (/F4/ )~

12, MIME).,J(/2,P4/)s=ENTTER((Z2(/F4/ )1 )¢ k*0 .64 ) END’ .,

13, 'FOR’F3:=1’STEP’1’UNTIL’E1’DO’’ BEGIN’ * FOR® F4:=2" STEP’ 1° UNTIL®

14, 102’ DO JUC/F4/)s=? 247" POR? Fhs =1’ STEP*1’ UNTIL’M? DO TF?

15, 1(/2,F4/)=F3-1" THEN’ MC/HC/1, Fu/ 241/ )= K2 7, , PRINTCNEWLINE,

16, JM)’END’’END’’BLSE’ *BEGIN’ *FOR’F3:=1’ STEP’1’UNTIL’M’ DO’ *FOR?

17, P4:=1’STEP’1’UNTIL’2’ DO’ BECIN’N(/1,F3/): =BNTIER(L5+

18, C(C2L(/F3/ M1/ MA-UID). , /2, F3/):=ENTTER(LS* (22 (/F3/ )-41)

19. /(MA-MI)) END’,,’FOR’F3:=1’ STEP® 4’ UNTIL’ M’ DO’ * BRGIN' * FOR’

20, F4$=2’STEP’ 1’ UNTIL’ 102’ DO’ TU(/Fa/)s=? 2422 P 1P A(/1,F3/ )=

28, XC/2,F3/Y TREN MC/IC/4,F3/ M2/ )s=" 'X" * 'E1SE’ * BEGIN’

22, MC/RU/L,F3/ 02/ )=t 2wt IMCIC/2,F3/ 042/ )= 1 12 1 RID

23. PRINT(NEWLINE,JH )’ END’’END’ ’END? *EOP’

1
2
3
4
5
6
7
8

4. KOMBUHATOPHAS NMPOTPAMMA
ANA CTPYKTYPHOW MOEHTUMUKALLMKM OBBEKTOB
U MPOUECCOB YNIPABNEHUA

[porpamma (nporp. 30) upeanasnauena Aas HOCTPOCHHS MOACACH o rHMabLoN
CJIOXKHOCTH MHOTOMEPHbIX OGBLEKIOB H (IPOUCCCOB YIPABACHHA MO JaHibiM HaOTIOAeH
B KJaccCe 3alaHHbIX Ga3uCHBIX (YHKWHIL, sHuelinbIX no KoadxpHunentam [36).

Slaubik nporpammuposais AJIFOJI, 3BM B3CM-6.

Hcnoabayemste moanporpammu. DES, MAX, NOS, PAP, GAUSS.

Metoa. [lpeanomaracicsi, uto saBHcHMOCTh (3.24) BBIXOAHOH BedHYHHBL oT I
BXOJHBIX apryMeHTop ABJAAETCH nojaHioMHajbHoll, npuueM naubosbwas cTefneds ©
nosnHoMa 3agana. [1pu aToM CTPYKTypa H uHC/I0 N WICHOB 1OJHHOMA ONpEAe/fiorcs
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OJHO3HAYHO:

v=]2H - il ; (3.23)
=
N { s ! :
g= > a1 3:. > Sin <0, (3.24)
n=\ j=1 =1
Tle CTeNeHH apryMeHToB MS npuanMalor 3navenus 0, 1, ..., 0 #H yJAOBJETBOPAIOT YKa

3aiHHOMY OTPaHUEHHIO. .
3apaua onpejenerus Mofeqd ONTHMAJbLIOH CNOKHOCTH peluaeTcsi B ABa 3Tana,
Ha nepponm srane 13 noanoro nabopa mojeneii pasanunoil caoxuocri (o0iee X HHCIo

oV 1) or6upalorcs 1o KpHTEPHAM PeryaAApHOCTH MHJM 1ECMCIUCHIOCTH F Jyqiux
CTPYKTYP, Ko3(pdHLUHEHTL KOTOPLIX 11a BTOPOM 3Talie MepecyduThiBaloTCH no pcell Bbl-
Gopke. [Ipu 3ToM onpegenstiorcs: cpeprexnapariueckan ownéka (CKO) anupoxcuma-
uni 6 (A 4 B) n CKO excrpanonsinnn 8 (C). MoryT Guirn BEIMIC/IEHDl TAKKE 3LaYeins)
KOMGHHHPOBAIILIX KPHTEPHEB 1HIA fey =+ 6 (A + B) wau ney -+ 6 (0).

Oxkonuartensliniii BoIGOP Jyullicii MOANH BBIIOJAHAETCSl CAMHM HCC/I€L0BATCIEM
A CPYIIOLE 9KCIIEPTOB 11a OCHOBANHHE CPABUHMTCALIIOTO AHAAN3A CTPYKTYD Hoayye
uplX F Mojescii, KpHTepHEB peryjasipu3alni, CpefHeKBaipaTHUCCKHX OwWHGOK # (uai)
KOMOHUHPOBANLIX KpHTEPHEB.

[Tpu npenrupukaniy o0bEKTa ¢ HECKOMBLKHMIT BLIXOLAMH BCE ONHCAHHBIE ollepalliti
BBITOJIHAIOTCS! COOTBETCTBYIOLIEE UHCI0 Pa3 — JJsI KadJOro BLIXOAA B OTAENBUOCTL.

B nporpamme ucnosib3ylorcs e 11porpamMmul — COGCIBCHHO KOMOHHATOPHBII an-
roput™, noanporpamma COMBI (nporp. 31) m nporpamma-obpauenue (nporp. 30),
rjle CUMTHLIBAIOTCS HCXOAHbIC NAHHLIC H BBHINOHSAIOTCSH HEOOXOAUMbIE MOATOTOBHTEJLHbIC
-ofiepauHtu,

Onucanne napametpos nporpammbl-oGpawmenns. Beodusoe:

CT — naunfosbluasi crenieHb aMIPOKCHMHPYIOLIETO (10 JHHOMA;

L — uncap aprymenron;

M — uncao Touek (AJHHA MAcCHBA) HCXOAILIX JaHHbBIX;

MI1, M3 — aaunbl nposepounoil H 3K3aMeHaUHOUHOI  MOC/Ie10BaTebHOCTCli
COOTBETCTBENHHO; .

CB — uncio nyuwnx Mogeneii, otGipaeMsix na I-M srane (cpoboza BLI-
Gopa);

KL — gmoy, obecneunsaounii cuutes Mogenell TOMLKO €O CBOGOAHLIM
unenom (KL = 1) subo Ge3 uero (KL = 2), npu KL = 0 swuio.i-
isieTcs noJinblit nepeGop;

CRI — 3anaune xpurepusi: peryaspuocts — npu CRI = 0, cMeuennic —
npu CRI = 1, ngy+ 8 (A + B) — npu CRI = 2 n ncy 4 6 (C) —
npy CRI1 = 3;
PRY — ynpapienne BLBOAOM Ha MeyaTh Pe3yJbTaTOR  ammnpoKCIMailHH
pcex CB mogeneii: npu 1 ot pesysnbTatst neyaratoresi, niph 0 —
> HeT;
NM — yncno naentudnuupyeMelx ypasnennii (or tex xe L aprymentos);
X1 :M, 1: L] — Maccus HCXORHBIX J@alHbIX (aPTYMEHTOB);
Y {1 : M} — Maceup nanipix o BLIXORHOH BesHuHie (PyHKLIH) — cunipiBacics
B8 unkje NM pas.

Buoeucasesvie:
MO — panuna maccuBa ofyuaiowiell nociegoBatenbiocth A (MO =
=M — MIl — M3);
N — gucno ujenos (KoshpuiHenToB) NONHON MojeaH (BKJOuas CBO-
Goxunlii unen);
PS [1: N, 1:CB] — maccus pafi sanucy ko3dduuienToB BHUHCJAEHHBIX Mojedeil
OIITHMaJLHOH CNOMNOCTH;
OS [1 : CB} — maccus 3nauennit kputepus o16opa.
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[POrPAMUA 30
1, ‘’ALGOL’:COMBY.,’ BEGIN’’ INTEGER’CT,L,M,MIl,M3,CB, KL, CRI,PRY,

2. WM,F,I,J,K,M0.,REAXCT,L,M,M0,M3,CB, KL, CRI, PRY, NM). ,MO2 =M-1I
3. =M3.,’PRINT?’’(/i3X15HAJTOPHTM COMBI/12X10(1H=)T(1H#))'’,,
*PRINT?** (//5X20HUHCAO APTYMENTOB I1~I3)'?,L.,°FRINT’’’(5X
1THMAKC.CTEIEHL CT=12)"?,CT.,” PRINT’ ? *(SX1SHECETO TOYEK M=
14/5 X4 1HPABTEIEHIES 5X3HM 0=13, 5X SMMI= 13, 5X3HM3=13)°* ,M, MO, M1,
MO, , "RRINT?** (/SXSHKPUTEPHits /4X14 (1H-)) *, , * IF*CRI=0" THEN’
*PRINT?*? (17X4 2HPEIYAAPHOCTD)’ *, , * IF?CRI=1’ THEN’ *PRINT’ ** (17X
13HHECMEI{EHHOCTE)? ? ., * TF* CRT’ GT* 1 THEN' * BECIN' *PRINT* 2 ° (47X
10, 1SHROMBHIMPOBAMIBIN)’? ., IF’* CRI=2’ THEN' *PRINT’** (20X

i1, 11HCHECM.+CKO0))’ ? *ELSE’ *PRINT’ * * (20X48H(HECM.+0ll HA 3K3.))’?
12. ?END’.,’°PRINT’?’ (/SX49HCBOEOZA BlBOPA CB=I3)’’,CB,,’PRINT’
13, **(/5XBHOEPEBOP:)’’.,’ IF *KL~0’ THEN? * PRINT®* * (A5X6HIOMLIA) *.
14, *IF*KL=1’THEN’?PRINT’’’ (45X14HCO CBOB.YJEHMM)’’,,? IF? KIF2

15, *THEN’*PRINT’’’(15X14HBE3 CBOE, YIEHA)’’.,’ IF’ PRY=0’ THEW’

16. *PRINT’'? (/SX26HANNPOKCUMALMA HE BMBOJMTCH)'’.,N2=1,,°FOR* J:=1
17, *STEP’ 1*UNTIL' L' DO*Ne=i=(CT+J)/J.,* BEG IN’ * ARRAY’ X(/1:M,1:1/),
18, Y(/13M/),PS(/1:N,43CB/), 0S(/4:CB/)s ,READCK), , *PRINT? * * (//5X
19, $0BAPIYMEHTH:/(10E12.3))’ ?,X.,* FRINT' * * (/13X 1 4IIVUIME MOJXEMM:
2. /12X16(1H*))??,,? FOR* T2=47 STEP’ 1’ UNTIL' MM’ DO’ * BEGIN’ READCY ).,
21, ’IPPNM'GT* 1’ THEN’’ PRINT’ * * (/7 X9LYPABHEWIE13/TX9(1H-))’ ", 1.,
22,, 'PRINI’’*(/7XBHQY HMA:/(40E12,3))* *,Y . , COMBI(CT, L, M, M1, 49,
23. CB,CRI,KL,PRY,X,Y,PS,08),, FOR' F2=1*STEP’ 1’ UNTIL’CP DO’

24, PRINT’'? (/TX6HMOAEIBI3, 5X1THSHAYEIME KPUTEPUAELS.5/

25, (10E12,5))’,F,08(/F/), FOR?J:=1"STEP’1’ UNTIL’ N’ DO?

26, PS(/J,F/)’END’’END’’ END* *EOP’

\OOJ.%‘IO\\D-#

noanPOrePAMMA COMBI

Peanusyer kom6uuaropuuiit anroputy MI'YA (em. nporp. 31).
O6pawenue. COMBI (CT, L, M, MI1, M3, CB, CRI, KL, PRY, X, ¥, PS, 0S).
Onucanue napamempos. Bsoaumui e (eM. c. 21)
Bouyuncasnemue:
HD 1 : M, I : N] — pacumpennsiii Maccus faHubiX, MOCTPOCHHBIT MO AaHHBIM
maccupa X ¢ yuetom crenenss CT (1. e. couepxHr sce
CTerenH H NPOH3BeJeHHA HCXORHBIX apryMeHTOB, a NpH
' CT = 1| conagaer ¢ X). Buuncaserca B npouenype
FOD (cM. nuxe);
¥S [l : M] — Maccu pesyibTaToB annpokcHMauny GyHKUMH [0 KaX-
noit u3 nocrpoennsix CB mopesei;

-82 -




FS, FSI[1 : N, 1 : N-} 1] — MacciBul cHCTEM HOPMaJbHBLIX YpaBHEHHH, MONYYaeMbIX
no Meroay HauMenblHX Kpaaparos (MHK) na vactax
A n B maccusa HID. Crpostiest B nporieaype NOS;
P, P1 {1 : N] — npoMexkyToulible MaccHBLl LJsi 3alIHCH KOI(ppHUHENTOB
4aCTHHIX MojAejell, MoJyyaeMblX Ha uwacTax A u B;
03 (1 : CB] — MaccuB oWwHGOK 3KCTPanoJsauuy 10 yacth C HCXOAHBIX
NaHHBIX
Tpebyemvie pynxyuu u noonpoepamme. REGI, FOD, DES, NOS, MAX, PAP
MocaeposareabsocTh paborm nogoporpammnl COMBI. [lo 3HauensisaM HcxoaHoro
Maccipa aprymeutoB X H crenenn CT aBToMaruuecku GOpMHPYIOTCS paciiMpeHHbiit
MacciB panipix UMD, a rakike cHereMbl nopMadnibHbiX ypaBHeHnil AJst (I0JHOrO NONKHIOMa
FS u FSI, ecsmn CRI = 1, crpoku (20, 21). B Gnoke, conepxaiuem cipoku (25—35),
BLINOJIHSETCA HOJHBI WK yceueHHbll (cornacro 3navennio KL) nepeGop wacTHwix MO-
Aeqeii ¢ ot6opom CB Hanayulonx no 3ajanioMy KpHTepHIO CTPYKTYp (nepBbiii 9Tan)
Iast storo oprannsosan ¢ noMowsio REGI asouynsiil cuerunk D |1 : N, nocae ns
MEHEHHs1 COCTOSIHUA KOToporo cieiyer obpaiense Kk PAP. OroGpanubie CTpyKTypbl 3a-
NOMHHAIOICH KaK AecsTHYHbIE yHcaa B Maccuse DF [1 : CBJ. .

Buiunesesinn BToporo srana (nepecuer Ko3p@ULHEHTOB) BbINOJHAIOTCA B GJ0Ke
cTpoK (43—49), rre cocrapasercs HOBas HOpMaJbHas CHCTEMa 10 JAaHHBLIM MacclBa
HD (ot | no M—MD3), a cTpyKTyps! OTOGPAHHBIX MOLeNed BOCCTaHABJMBAIOTCH C MO~
MOILLLIO NepeBoAa KaXaoro aecsitiynoro yncaa w3 DF B asonunoe D {1 : N]. 3nech xe
BhiuHCasoTCs ownbku O (A -+ B) u 8 (C) ana raxaoit Mogean. Ecan CRI = 2, to
B KOHLE MOANDPOrpaMMbl BLIUHCJIAIOTCA 3HaYeHHS! OQXHOTO H3 KOMOGHHHPOBAHHBLIX KPHTe-
ples.

Bo BpeMmst paGoThl RPOrpaMMbl Ha NEUATh BLIBOAATCA: BCe BBOAHMBIE (CUHTLIBaeMbie)
4yCcaa H MacCHBbl C COOTBETCTBYIOLIHMHE KOMMEHTAapHAMH; TabnHLa cTeneHell apryMeH-
TOB KaXk[Oro ujieHa foJMHOH Mojein noj 3arjasneM «CTpYKTYpa MOJHOTO MOJHHOMAY;
YHCNO UJCHOB IOJHOH MOJEJNH H YHCAO CPaBHMBAeMbIX YaCTHBIX Mojesell;, pe3yJb-
Tatel annpokcumauuy, ecau PRY =1; ayuwne Moneas M 3HAYeHMsi OCHOBHOIO KpH-
Tepus. .

NnoANPOrEAMMA REGI

Moayuenie pesyasTata 10GaBAEHHS €IHHHIBI K UHCAY C MPOH3BOABHBIM OCHOBA-
HHeM {(cM. nporp. 31).
O6pawenue. REGI (D, N, S).
Onucanue napamempoa:
D — uncno B BHAE ORHOMEPHOFO MacCHBa (HCXOAHOE H pe3yabTHpYIolLee);
N — pa3mephocTb BekTOpa D}
1 § — octopaune yucaa D
Tpebyemvte ynxyuu u noonpoepammel. Her.
Memod. Exunnua cymmupyercs ¢ cofepKHMuIM N-ro paspsina Bekropa D. Pesyas-
TaT CYMMHDOBaHHA NONY4aeTCs M0C/1e/0BATeNbHLIM NepexoloM eAHHHLB B BhICLIHE pa3-
pAAb YHCIA NPH NOJYYeHHH 3HaueHHs S B HH3WeM paspsae (KOTOPHIt IpH 3ToM 06-
Hyasercs).

noanPOrPAMMA FOD
[locTpoenne cHcTeMbl YCJOBHBLIX YPaBHEHHH /s MOJNHOrO IOJHHOMZ 3aAaHNON
CTereHn OT 3aJaHHOTO UMCJA MepeMeHHBIX (nporp. 31).
O6pawenue. FOD (CT, L, M, X, XD).
Onucanue napamempos:
CT — crenens noNHHOMA;
L — uHci0 aprymeHTos;
M — yMCsI0 TOYeK MCXOAHBIX HaHHBIX; *
X — RBYMepHEI MacCHB MCXOAHLIX 3HayeHHHl aprymentoB (pasmepHocts M X L);
XD— pacwmpennbifi Maccus AaHHBIX pasMepHoctH M X N, rae N — uncio unexos
noJIHHOMA.
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Kosmuenmapua Tlapametp M sapasietcs raoGanbHbiM

Tpedyemote pynxyuu 1 nodnpoepammor REGI

Memod. Maccus XD dopmiipyeics 110 pannbiv MaccuBa X B cooTeTcTBHH ¢ (op-
mynoii (3.24) ¢ nomoutsio nocseposatenstoro obpawenns k REGI gan noayuennsa mac-
cina [T{1 : L] ueasix crenciieii, ¢ KO10pbIMH HCXOAHLIE apryMelTsl BXOANT B KaXAbil
YJieH nosHoro nosuiioMa Jlas paciindposki CTPYKTYPHI NOJHHOMA 1OJyyaeMbie Mac-
cussl [T nevataiores B puje 1a6amykH, B KOTOPOIl, HanpHMep, NpH Tpex apryMeHTax
# CF =3 crpoka suaa 000 coorperctByer csoGomnoMy dieny, puga 100 — umeny

X, suga 021 — uneny xmxwxw = xwx.,. n T 1 Maccussl kKoadpuunentos P, Pl, PS
3anoJHSIOTCA B COOTBETCIBHH ¢ 310f Tabnuueil

TIPOIPAMMA 31
0. *AIGOL’DES,MAX,NOS, PAP.,

1. ’YROCEDURE’COMBI(CT, L,M,Mil, M3, CB, CRI, KL,PRY, X,Y,PS,08).,

2. ’INTEGER’CT,L,M,kl,Md,CB,CRI, KL,PRY. , ARRAY? X,V , PS, 0S, ,

3. ’BECIN’ INTEGER’C,F,1,J,N,0,4K.,* REAL’ OU, R,Z,2,H.,

* PROCEDURE’ RBGI{D,N,S). ,* INTEGER’ M, S, INTEGER? * ARRAY’ D.,

* BIGTI’ * INTHGER’ K, , Ko=H+1, MiKI=K~1.,* IF* D(/It/ )’ LT? S~1* THEN’
D/K/)e=DC/1/ H+1? ELSE’* BEGIN' D(/K/):=0,,* GOTO’M? END’ * END’ . ,

? PROCEDURE® FOIXCT, L, M, X, XD). , * INTEGER’ CT, L, M. , * ARRAY* X, XD.,

* BIG; IN*? INTEGER’ 1,J,K,C, F,S.,” INTRGER? * ARRAY 11(/1:L/), , "PRINT’*
**(/26LCTPYKTYPA NIOJHOTO 110JMHOMA)?? ., ? FOR? J3=1*STEP? 1’ UNTIL?
10. 1°D01(/J/):=0.,F:=0.,’ FUR’ K2=0’ STEP’ 1’ UNTIL’ CT’ DO’ * BEC IN’
11, 0L/ )s=k-1.,11(/1/)2=0, , KsREG I, L, K+1), , $$=0. , * FOR? J$=1" STEP’
12, 1’UNTIL’L’DO’S:=S+I{/J/).,’ IF* S*NE*K* THEN’’ GOTO’ K., Fe=F+i,,
13. PRINT’’’(5X2113)’’,’ FOR’ J$=L’STEP’=1’UNTIL’ 1’ D0°1I{/J/).,’ FOR’
14, I:=1’STEP’1’UNTIL’M’>DO’’ BEGIN' XIX/I,F/)s=1.,’FOR’ J¢=1°STEP*
15. 1’UNTIL’L’ DO?’IF*H(/I~J+1/)'NE’ O’ THEN’ XD/ 1, F/):s=XD(/1,E/)*
16, x(/1,3/ % {(/1~J+1/) END? ., * TF2 11(/1/)? LT K° THEN? * GOTO? &’ END?
17. END’ FOD.,ls=1,,’ FOR’ J:=17 STEP’ 1’ UNTIL’ L’ DO’ N s =N*(CT+J)/J. ,
18, YKs=2=xN-1,,’BEGIN’? ARRAY’MIK/1:M,1:N/),YS{/1:M/),FS,

19, Fs1(/1:H,1N+1/),p,P1(/120/),KS,00(/1:CR/). ,* INTEGER’ LB, UB,, °
20. ’INTECER’’ARRAY’D(/1:N/),DF(/1:CB/).,FOIXCT,L,M,X,HD). ,NOSN,
21, 1,M-MI-MO, D, Y, FS). , * IF?CRI* GT? O’ THEN "NOSCN , M=MI-M3+1 ,M-M3 , D,
22, Y,FS1),,LBi=’ IF KI~1’ THEN’ (UK+1)/2 ELSE' 1. ,UBs=" 1F* K1~2' THEN’
23, (UK-1)/2’ ELSE’ YK.,UK:=UB-LB+i.,” PRINT’ ? * (/TX12IMUCIO YJEHOB,
24, 4H N=,I3/13XTHMOAENE}, 110)’*,N, UK., Co=" IF’ MI=0’ THEN’ 1’ ELSE’
25, M-A-M3+1,,? IF*KI~1’ ThEN’ DES(LB-L, D,N,2) ELSE’ DES(0, D,N,2), ,
26, ?POR’Qs=LB’STEP’ 1’ UNTIL’ UB’ DO’ ? BEG IN' REGTI(D,N,2).,

27. PAP(D,N,FS,P).," IF’CRI=0’ THEN’* BEG IN’ Oll=0.. ,* FOR? J+=C’ STEP’4

\OOJQ.GUI.b
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28, ’UNTIL’M-M3’D0”*BEGIN®Z3=0.,’ FOR® 13=1’STEP’1’ UNTIL! N’ DO?

29, 7:=2+p(/1/ D/, /)., Oliz=0U+( Z-Y (/J/))%#2? END’ * END’ * ELSE?
0. *BECIN PAPD,N,FS1,P1).,00:=0,,* FOR? J¢=1"STEP* 1’ UNTIL’ M~M3
31, *DO?’BEGIN’Z3=3:=0, ,” FOR’ 1:=1%STEP* 1’ UNTIL' N’ DO’ * BEGIN’

. 20=2+0 (/1 HUD/T, 1Dy 02=*1 (/1/)4ID(/T, 1/ )7 END’ o , Ol =0+
33, (Z-p)**2’END**END’., * IF? Q’ LT’ LB+CB* THEN’F, =0~LB*1’ ELSE’

34, ?BEGIN’MAX(0S,CB,R,F).,” IF? Ol GE'R*THEN? * GOTO’ K" END’ . ,08(/F/)
358 s=0iL, , DF/F/):=0., B2 END’ ., 3:=0, ,* FOR? J $=1° STEP? 1 UNTIL’ M? DO?
36. ’BEGIN’ 32=0+Y(/J/)**2,,* IF* J=A-MO-MIP THEN’ 2:=@,, * IF> J=M-1{
37. THEN’H :=9’END’.,23=" IF’CRI=0" AND’MII’ NE’ O’ THEN’fi-2" ELSE* . »
38, *FOR’Is=1'STEP*4’UNTIL'CB DO*0S(/1/):=05(/1/)/Z.," IF* CRI=0
39, °THEN’>PRINT®’* (/7X12HOU. HA 1IPOB.:)?? "ELSE’ *PRINT?*? (/7X

40, SHQMELEHMME:)’?.,°*PRINT**?(10E12,5)?,0S,.,* IF*CRI’ CE 2 TREN?
41, *EEGII’MAXC0S,CB,R,F).,  FOR?T=1°STEP?4’ UNTIL CB DO’ KS(/1/ )=
42, 03(/1/)/R.,’ PRINT*** (/10HHOPM, CMEL./C10E12,5))** ,KS’END' . ,

43, *IFPPRY=1’ THEN’ *PRINT? *? (/TX14ALIIPOKCHMALINAS )’ * 4, NOSKK, 1,
44,  M-MD,UD,Y,FS).,* FOR’ Fe=1" STEP? 1’ UNTIL’ CB’ DO* * BEGIN?

45,  DESWF(/F/),D,N,2). ,PAPCD, N, FS,P)., *FOR? T2=1* STEP* 1° UNTIL? N’ DQ?
46, PSUI,FN=p(/1/)s,02=0,,? FOR’ J:=1’STEP* 1’ UNTIL'M’ DO* * BEC IN?
47, 23=0,,°FOR’ 13=1° STEP’ 4’ UNTIL N* D0? Z3=2+P(/1/ "D {/J,1/).,

48, IFPPPRY=L’THEN'YS(/J/):=2., 0ls=0m+(2-Y(/3/))ex2, ,? IF? J=M-M3
49, PTHENR:=0W’ END’ . , 0S(/F/)s=S0RT(R/f).,  TF*M3’ NE’ O

50. *THEN 00(/F/):=S0RTCCOURD/(@~51)). ,? TF* PRY=1" TREN’ * PRINT’

51. *’(/5X6HMOIENBIS/(10E12,3))"?,F, VS END’ ., PRINT? * *(/7X

52, 49NCKO HOCIE IEPECYETA/(10E12,5))*?,0S.,* IF’ M3’ NE*O’ THEN’

53. 'PRINT?’*’ (/7X10HOUL. KA DK3./(10E12.5))**,03.,’ IF*CRI’GE’ 2’ THEN®
54, ?BECIN’’IF’CRI=2’ THEN’MAX(0S,CB,R,F)’ ELSE’MAX(03,CB, R, F).,
55, *FOR’Fi=1’STEP*1’UNTIL’ CB' DO’ ? BEG IN* 03(/F/)+=" TF’CRI=2? THEN®
56, 0S(/F/)/R*ELSE 03(/F/)/R. ,0S(/F/)s=S0RTLKS(/F/ v *2+03(/F/ )**2)
57. ’END’.,” IF’CRT=2’THEN’’ PRINT’ * * (/7X8HHOPM. CKO)’ *?ELSE’ * PR INT®
58, ' (/TX12HHOPM.OW, OK3, )**., 'YRINT” *? (10E12.5)**, 03 END®

59. ?END’’END’ COMBI’® EOP?

[Ipumeqanus: | B nporpamme ncxoaHvle JanHble na 00CA€10BaTEIbHOCTH A,
B 1 C paspensiores ue nocae npeasapHTenbiol PalHPOBKH Toyek 110 ancnepcuH [14],
a noapax. Bee olyncaenns pesyTest ¢ aGCOMIOTHLIMH 3HAYEHMAMH JAHHDIX, OHAKO TPH
HEOGXOAMMOCT) 0Mb30BaTe/b MOXET CaMOCTOSTeNLIO 3alipOrpaMMHPOBATL ONEpPayHy
HX HODMHPGBKH M (HJIH) PAHMKHPOBKH (B MOANPOrpaMMe-oGpallieHHH).
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2. TlockonbKy B nporpaMMe sLIToOAHSICTCS MoanLIT nepe6op Beex Mojeneil paanuu-
HOH CJIOKHOCTH, €€ BO3MOXHOCTH fie Geciipefiensilpl. Y CTA4HOBACHO, YTO 3a NpHeMIeMoe
BpeMsi cuera (nopsiaka noayvaca na BOCM-6) pelaercs 3agaya ¢ ynCAOM 4JIEHOB 110A-
woit Monesin N < 18 upu CRI = 0u N < 17 npu CRI = 1. [puuem noGabnenne oa-
HOTO uJieHa yBeJNUHBAeT BPEMS CueTa APHMEepPHO BABOE.

3. Jlanuast nporpaMma npHroaua fJst HieHTHOUKAUHK KaK CTATHYECKHX, TaK U —
NPH COOTBETCTBYIOUIEM 11PEACTABACHHH AAHHBIX — AHHAMHUECKHX (DPa3HOCTHBIX) O6BEK-
TOB i npoucccos. Kpome Toro, npeoOpa3oBas JoJKibIM 06pa3oM faunbie Mdacenba X,
MOXKHO NepeiiTH OT NMOMCKa Mofiedicii B Kaacce NOJHHOMOB K JiloGOMY ApyroMy 6asucy
IPH JHHeHHO BXOAAWMX KodddHuuuenTax.

5. NPOTPAMMA UAEHTUMDHUKALUM CNTOMHOW CUCTEMbL
AN ONTUMANBHOTO YNPABREHMSA

{C OBABATENIbHBIM BKIIOYEHUEM 3ARAHHBIX
APFYMEHTOB-YNPABREHMA)

fTporpamma (nporp. 32) npennasHaveHa AJsl MOJYueHHS MaTeMaTHYeCKoH Mojenn
006beKTa B BHAE CHCTEMbI JIMHEHHBIX PA3HOCTHBIX ypaBHeHHH NPH MOMOLIH crlelHa Lol
NPOUEAYpPH MHOrOPsIAHOM celeKIlHH, PapaHTHPYIOUleil HalHYHe B ONTHMAa/bHON MOAEIH
33a7aHHbLIX YIpaBasioux Bosneiicipuii [34].

SI3uk nporpammuposauus AJIFOJI, 9BM B3ACM-6.

Hcnoassyembie nognporpammsl, GAUSS, SEL.

Memoo. Tlpepnonaraercsi, 4To ofLiee MaTeMaTHYECKOe ONHCaHHE JAHHAMHKH
ofbeKTa ynpaBjeHHs HMeeT BHA:

AX —
ﬂhur (Xiy Xgy ooy X My ooy My, Uy, Uy oy ), i=1, m, (3.25)
rae X; — OflHa M3 cHCTeMHBIX KoopauHat, AX; — ee nepepuss pasHocTb; X, Xg,...
.oty Xm — MHOXECTBO CHCTEMHBIX KOOPANWHAT (H3MePEHHBIX B TEKYL{HIT MOMEHT BpeMeHn
M CO BCEMH 3aJaHHBIMH 3ana3gblBaHUAMH); Ay, ..., A; — MHOXKECTBO BO3MYLLAIOUIHX
BHEWHHX BO3AECTBHH; Wy, Ug, ..., l, — MHOXKECTBO pEry/JHPYIOWIHX BO3LeHCTBUH;
T — Bpemst (namepsiemoe auckperno, AT = I).

INporpamma nossossier BLIGPATb ONTHMAJIbHYIO CTPYKTYPY MOZENH (C COXPaHEHHEM
aprymMenToB-ynpasJeHiil) H HAXOAHT OLeHKH ee napamerpos. [Ipu BuiGOpe CTPYKTYpH
HCoAb3yeTcst nepeGop apryMesToB TpynnaMu (HJAH nonapHo), Ko3(xpHUHEHTH omnpe-
NesIOTCH MCTOAOM HaHMeHbLLWHX KBaJApatoB Ha obyuaiouleli BLIGOpKe HCXOZHLIX JaH-
HbIX, N :Chv\:m::_u:.\,— BAapHaHT ONMUCAHHYA OUeHHBAErcsa 110 3aaHHOMY KDPHUTEPHIO CE&eK-
UHH Ha npoBepoYHON BHICOPKC JaHHbIX.

B nanHoli nporpamMme 3ajatiibie r apryMeHTOB-yIpaB/ieHHH BKIIOYAIOICA B MOAE/b
C fepBoro psfia cesekuuy jo nocaennero [Ipn 3Tom B KaX[oM PSAY CeleKuHH B pe-
KHMe TeKylleil He3aBHCHMOI celeKUitH oTONpaeTCs 110 OAHOMY HaUJyYlleMy ONHCAHHIO,
cofleprauleMy 3afanHbil aprymeut-ynpasnenne Omucanns, nHe npouleiwne oréop,
# Te, KOTOPbie e COflepKaT apryMenToB-ynpaBieniii, nOCTynaioT Ha o6LLy0 NPouesypy
CesleKUHH, Kolopash orGupaer U3 nnx F ayuwmx. Beero na KaxmaoM psiay or6npaercs
F -+ r onucauuii.

Ha nocneanem psay cenekuns r onucanuii, conepXallux 7 3a5aHHBIX apryMenros-
ynpapJeHHil, 06beAHHAIOTCS ¢ OAHHM HAWJAYYUIHM onHcanueM u3 yneaa F Tloayuennoe
ofre/HHEHHOe ONHCaHHe (cocTosulee 3 7 -+ | onxcanus nocaefiHero psija CeneKLHH)
00s13aTeIbHO CONEPHUT BCE 7 apTyMeHTOB-ynpapiaenuil {34].

OnTHManbHan CTPYKTYPa MOJeJiH HILETCA B KJiacce JIMHEHRHBIX OJHKOMOB H, COOT-
BETCTBEHHO, OMHCAHHE KaMJOro psja ceJeKLHH HMeeT BHA

vh=ay+aXiFaX; i=1,p 1=1,p i) k=1, (F-+r), (326

rae p = m -+ | - r va neppom psaay cenekuuH; p = F - r — na BCeX Noc/Ieayoumux
psaax; m, | — yHMCJO CHCTeMHBIX KOOPAHHAT H BO3MYLAOWHX Bo3aefictauit. Ilpu oby-
yeHHH Ko3pPHLHEHTOB dy, ay, a; JeBble vacTH dopMyJnl (3.26) npupaBnHBaloTCd nepej-
HHM DPa3HOCTAM COOTBETCTBYIOWRIl nepeMeHHOH (Yg).
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Cesekuust NPOM3BOAUTCA NO KOMOHHHPOBAHHOMY KpHTEPHIO — HECMEMICHHOCTb
niioc cpepueknayparyunas ownbka (CKO). Touku taGanupt HCXOAHLIX AAHHDLIX paH-
XHPYI0TCS B Psif 0O y6bIBaIOLMM 3HaueHusiM aucnepcuu. Cocrapiasiercs HoBas nocjiejo-
BATEJILHOCTL AaliHbIX, B KOTOPO# CHauasna CJAeAYIOT YeTHbIE TOUKH, B3sTbie 10C/IeLOBa-
1€/bHO M3 Pfifia, PAHXMPOBAHHOTO MO JHCHEpPCHH (B HOBOM Hymepaiunu oT 1 jo R),
a Jlafee — HeyeTHbIE TOUKH TOTO e Psfa (HyMepylotest ot R + 1 po R1). dopmyna
A5l OUCHKH 10 KOMOHHHPOBAHHOMY KPUTCPHIO HMeer ceaylouytil BUa:

R,
VY —u =y Vc\ — )+ M y — )
=1 g,hm_ fa R . @.27)
A

i=]

rAe y; — TOYKH [OCJeIOBATeNbHOCTH HCXOAHLIX [aHHBIX; S*, &: — OLEHKH, NOJYy-
ueuHbie 10 GOpMYyJIaM, MACHTHPHUHPOBAHHLIM Ha YETHDLIX H HEYETHLIX TOYKAX COOTBETCT-
BEHHO; Y — BecoBod Kosdpuuuent (oGuiuuo 0,5, no Moxer noaGupaTtecs B mpoiecce
cuela 3apaun); R = R1 = N1/2; NI — uucsio Touek HaGJTIONEHHS.

B dopmyse (3.27) nepsoe cnaraemoe (ipu KospduuuenTe Y) — noKasareib CMe-
uends, stopoe (npu Koadduuuente | — y) — cocraBuoii nokasareas CKO, Bbiuuc-

* L3l

JsieMblil /IR OUGHOK ¥; H y, HAa TPyNnax Toyek, He yuaCTBYIOWHX B OOyueHHH (Mpobe-

pouliblX nocaenoBaTenbHocTaX). [10 MUHHMYMY yKa3aiHOTO Bhillle KDHTEPHSA B KaXK10M
pSAy celexkuun smbHpaetca F -t r ypabuenuit, Ko3(pHUHEHTH KOTOPLIX YTOUHSIOTCA
METOAOM HAHMEHbIUHX KBAaJpaTOB M0 BCEM 3afaHUbIM TOYKaM (3Tan ajanTtauuH Kodd-
HUHEHTOB).
Onucanue napameipos. Beodumee:
MO — xkoMHYeCTBO JNYYIHMX ONHCAHHN, epefaBaeMbiX Ha NOCEAY oMU
PSIL CeeKuHH;
M — ofuiee Koanuec1BO HEPEMEHHLIX;
NI — uicsio TOueK HH1EpIOJSUHH,;
TAY — maxcuMa/ibHOe YHCJIO TAKTOB 3ana3fiblBaHUS;
L5 — ofliee KOMHYECTBO BO3MYLIAIOUWMX BHEWIHHX  BO3JeHCTBHI
(skJiouast n spemsa T);
L — xoauHuecTso 3j1eMEeHTOB Onophoro noJiuuoMa (npu L = 3 noan-
HoM BHAAE (3.26));
L1 — MaxcHMalbHOe KOJHYECTBO PHAOB CCJIEKLHIH;
KI1O — xonunuectBo onucauuil H3 uxciaa MO, ajasi KOTOPBIX BHIBOAHTCH

. . Ha medaTh noKasatedb € M 3naveune CKO;

¥T — katou, ykaspiBalownil Ha naanuyde nepemennofi T: YT =
ectb T, ¥T = (0 — ner;
YB — KoJHuec1BO IllepeMeHnbIX-ylIpaBJenui;
Y — KOJIHUeCTBO 00f3aTe/bHLIX apryMeHTOB-yNpaBieHuii;
B — xonnuecTBo BapHanTOB ONMCaHHKII LIS KaXJIOTO yPaBHEHHS HpH
nosyyeHnu obLegnuentoro onncanus (b = ¥ - 1);
C2 — xoapduuvent Beca (y B dopmyae (3.27));
X1[1: NI, 1:M] — maccuB HCXORHBIX AaHHbIX. [TOPSAAOK C/ieOBAHMSA MEPEMEHHBIX:
©  nporHoaupyeMmsie nepemennnie X, HaMepsieMble Bo3MylieHus (A),
ynpapnaenus (1) 4 spems (T),
YL I : ¥] — maccus nomepon 00s3aTCAbILIX apryMeH10B-yIpanJexnit (B co-
OTBETCTBHM C MX pa3MeilletineM). Homepa ynpempaiomux ua
OAMH TaKT 3HaueHu#t caegylor nocite HoMepa (M — VT) =
(1 + TAY)+ ¥T.
Bowucanenoie:
X2[L:MX(14-TAY), | : (NI—TAY)] —maccuB paciunpennoit MaTPHLB HCXOAHBIX AaH-
HBIX, B KOTOPOM 3aMa3jbiBAIOLIHE apTYMEHTBl (Kpome
T) BBoAATCA Kak camocToATeNbHBie (B nopsake Wy,
W_i oo W_payhs
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LC{l : M — L5] — MaccuB ¢ yKa3anueM ONTUMaNbHOTO 3HAYEHNR YHCIAA

PAAOCB CCACKIIUH JJid NPOTHO3HPpYEMbIX NePEeMeliHbiX;

D51 |1 : MO] — maccp ayuwnx noxasareneii €5;

D5 |1 : MO] — maccus ayuwmx nokasatesceit CKO;
TVI[1:2Z1,1:B,1:M—L5] — maccus s 3anomuuauus Z1 koydduusentos pas-
BEPHYTHIX MOMIIIOMOB B 1ist BapuauToB cHcTeM H3
(M-—L5) pasnoctiinix ypasuennil. B nepsom croabue
CTOSIT CBOBUAHBIC UileHbl, anec KOppuientni npi
nepeMentiLiX B TOM Xe NopsjKe, 4To H B Macclse X2,
B xosiue maccupa caenyior KodQdHUMEHTL NPy yi-
PeXCHAIONIX Ha ONIH TaKI 3HAUEHUSIX YiipaBJenHil.
MocaenoBateannocts pagorni nporpammel, Crpokn (1—38) — noarotosKa HCXoa-
HLIX JAHHBIX: HODMHPOBANHE 110 CPefleMy SR, cocrassenne paciipentoil MaTpiiLk
X2, BKJIOYAIOWCHT 3aMa3AbIBAIONLIE APTYMCHTDI, DAIKHPOBAIHE TOYCK N0 ANCHEPCHH
AZNnQE U); (39—107) — 6uiok nacHTHPHUKAUMH CHCTEMbl ypaBHenuii; (48—75) —
620K BLIUHCAeNIl N0 psjam ceqckinn ¢ obpautensiem K npoueaype SEL, B xoropoit
HAeHTHOHUBPYIOTCS 1 PANZKIPYIONCA NO 3aJanloMy KPHTEPHIO TPOMEXKYTOUlILIC MO-
Qe KaXkaoro psya ceackipy ¢ danoMunamiem MO ayuywmx papuanrtos; (75--97) —
3anych pa3pepuyiuix (10 pslaM ceeklnn) nodannomon B Maccnse IV (95—103) —
pasnopmHpoBatuiie cicreM ypasitenitit 8 maccupe I1J]; (104—107) — oGveauneniie B
BapHaHTOB Ka)X[0ro ypasielsisi B 0. Bblraya pesysibTaToB Ha neyars.

HPOTPAMMA 32
1. ’ALGOL $GAUSS,SEL. ,
2. BRCIN® P TNTBGER’LO,M, 11, Ry R, TAY,L5,L, L1, T, K10, YT,YB, 1,J,
3. E_%,zu%.:u.o;_.?Fﬁ::.%,:.N,S.E.m.é.?ﬁ..za;.
4, C,D4,C1,02, ,READAMO,M,11, TAY, 15,1, H0,YT, Y B, 5,02,Y ).,
5, ’BIGIN .H:g%:%zé@(; ~1,5/ )¢, READ(LG) .
*PRINT? *? (//, BULC=, 4X,2013)" 7, LC. , 112=0, , *FOR? T4=1"STEP* 1
PUNTILM-15 DO 71 LA LT LCC/T/) THEW L =LK /1700, ==Y B-YT. .
V2o =TAV+1. ML s=Chi=y T« VYT, M- AY . , 21 =M1+Y B+, ,
Lids=2w(L1=1), ,M22=hid. , P TF 1100 GT ML THEN? M2 2 =MO.
10.  RL:=LHTTERCQUI-V2)/2). yRe=l1-V2=R1,. ,"PRINT? 2 ° (//,BlL MO M,
11, 320 M4 TAY L5 L1 M0 YT ¥YB  B5,/,1014)°?,M0,M,N1,TAY,
12, 15,L1,H10,¥T,YB,b., PRIT?*?(/,271 RRL 2 V2 ML N ZiLil M2
13, ,/,913)'7,R,R4,2,V2,ML,1, 24,114, M2, ,
14, PBECIN PARRAY? X1 (/120id, 120/ ), Vil /12y /), X2, XIK /102 4Y B, L2ti~1/),
15, SRC/LM/), x2(/ 12, 120/ ), Y1 (/1M-15, 1:0-1/) , A /430-1/),
16, AL(/L:L, 1L/, A2/ Leli-1, Le 41/ ), D51 (/1iM0/ ), D6 (/L2 L+1/),
17, D5(/1:M0/),P1(/1:L/), AUKT/ L2 LI b0, 131/, 10C/ 1224, 125, 12015/,
18, T (/22M0, 12L/). o P THTBCER? * ARRAY * H(/12N-1/),YIK/1:Y/ ),
19, J0(/1:MOeL1, 152/, M0/ 201140, 122/, TH( /LMY, 132D,
20, REAIKYL).,’PRINT???(//,31¥17,2015)'*, VL., READLXLD.,
24, ’PRINT’?’(//,2118IACCHB iICS JAMLIL X1=,/,10E12.4)°7,X1.,
22, 'FOR?Is=1’S5TEP’1’UNTIL’Y?DO?? BEGTN? ¥MC/1/)s=107. , TH( MO+T,1/)

Ao R o< B B o N
.
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34,
35,

e

£=TH(/MO+T,2/):=1BND? ., BEGIN® *FOR? T¢=1"STEP? 1 UNTTL' M2 0!
P BEGTI? SR(/1/)2=0. , *FOR? J3 =17 STEP? 1 UNTTL N1’ D0? SR(/1/)3=
SRG/1/)+3 /3, 1/0/A1° BN o, PPRINT? ? ° (//, BUCPELIME ,
ABH3HAYEHIA MACCUB SR,// .mEm.mv. ? ySR., ? BEGIN’ * FOR* I7=1
*STEP? 4’ UNTIL’ M? DO? * FOR? T4=0? STEP* 1’ UNTIL TAY* DO’
PBACTI? Ex.&AEfCA *STEP® 17 UNTTL? (H4-T)' DO?
2/ (TAy+)-TAY+1), (U-TAV+T)/ )e=(X1(/3, 1/ )-SR /1/))/
SR(/1/)? B’ ., ' FOR? Je=17 STEP? 1P UNTTL! M~L5" LO” * BEGTH! * FOR? 12=1
*STER? 12 UNTIL M-17 007 Y41 (/0 ,1/):e=02(/ (-1 x (TAY+1 +1,T+1/)
=120/ =1 2 (TAy+1 21, T/ BN’ ., P FOR? T2=1"STER* 1’ UNTIL N~1
DO BEGTIP AV/T1/):=0.,? FUR?J1=1*STEP? 17 UNTTL 417 DO* W(/1/ )=
ADL/T/ 0452/ T , 1/ %% 22 B . o P PRINT? * ° (//, LBUHOLED TOURM , JMCHE,
OHPCHIT 1=C=)??, , > FOR? T2=17 STEP? L2 UNTTL? =1’ D0? * BEGTN II/T/) <=
1.,0:=0iK/1/). ,» FOR? Je=1" STEP* 1 UNTTL H-1? DO? * IF* C* LT ADL/J /)
PTHEN? BECTIP C3=ADC/T/)e , M(/1/)2=d L, B o, 42(/1,1/):=C.
AT/ )e=07 0y o, P PRINT? 77 (6(T6,1514,5)) 7, FUR T2 =17 STEP?
LPONTTE H-17 00t U1/, 42(/1,1/)). , FOR? I} s=1" STEP’ 1 *UNTIL
M=L5? DO’ * BECTH? * TF? [D1=2" THEN’Y :=0., *PRINT* ** (//, 611 0:EP
111100 YPABIE,T2)? 1B, ,L12=LC(/181/ )., D4:=0., " FOR? T:=1" STEP?
LPUNTTL RYDO Dhe =D ¥ 1(/ 10, U(/1/ )/ J*%2,,? FORP T1=l-Ry STEP’ L
YUNTIL H~1 DO b =pb+Y1 (/181 W/ T1/)/ %2, , ' PRINT? > > (/, 3llik=,
£14.5) 7, D4, , "FOR’ Je=1’ STEP? 12 UNTIL H~1" DO’ 12(/J,L+1/):=
y1(/,4¢/3/)/). ,  FOR? Te=4? STEP? 1 UNTTL* M1? DO? * FOR® J2=1* STEP?
LPUNTIL -1 D02 X/ T, 3/ Ys=320/1,W/3/)/ )y FOR? T1=1" STEP' 4
PUNTIL’YB' DO? * FOR’ J2=1" STEP 1* UNTIL’ Hi~1° DO* A /ML+T, /3=
12/ =y D=y T+ I-1)*V2+ 1, 0(/J/ 41/ ), , o =M1+¥B. , " FOR? T1 =1’ ST Ep?
12 UNTII? Li? DO? ? BRG TN’ 112: =0, ,H3: =0, , " IF*T°GT? 1 THEN' P2 =40 ,
PFOR?I3=1’STEL? 1 UNTTL P=17 007’ FOR? J$=1+1° STEP? 1 UNTIL P * DO’
SELLI,J, %P, D51,A1, A2,N,H2,H3, IH,R,R1, T, M0, ¥, YL, YM, C2, D4, ).,
TTR T EQ? T THEN? P FOR? Te=1? STEP? 4’ UNTIL? V2 DO’ YIL/T/ ) =MO-y+1.,
TPOR*T2=Y+4? STEP? P UNTIL MO? 20° ? BEGTHY THC/I-Y,1/):=TH(/T,1/ ).,
W{/1-Y,2/%e=11(/1,2/). , 054 (/1Y /) e=054(/1/)? END" .,
'POR? T2=17STEP* L UNTIL’ Y DO’ * BEGIN' D51 (/MO-Y+1/):=yM(/1/ ).,
s_ﬂ\zo.vi.p\xnéﬂ\zEHL\V.La\g?fu.N\u"uu_.p\;o:.m\w
PEND’ ., *FOR? T2=1” STEP? £ UNTIL? Y2 DO?? BEGIN’ YM(/1/):=10T. o
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5
63,
64,
65,
66.
&,
68,
69.
70.
71.
72,

79.

90.
91.
92.
93.

A

ILC/MO*T, 1/ )= /H0+T, 2/) 3 =1 END? . ,* PRINT? * * (//, 6HDIIT M=, 12,
/»12HERROR GAUSS=,13,5X,12HIIEPEROP TIAP=,T4)?,T,H2,H3.,
*TOR’ T2=1"STEP? 12 UNTTL? MO DO? ? BEGTH? ? FOR® J2=1° STEP? 1’ UNTTL?
N=1?D0? ? BECTIP® A2C/J,1/)e=1.,82(/T,2/ ) e=xp{ /11 /1,1/2,3 /D4,
A2(/3,3/):=3 P/ T(/1,2/),J/) ERD’ . , ' FOR’ 3 :=1° STEP” 1 *UNTIL’ L
D0 ?FOR’ Fe=17 STEP? 1° UNTIL 1+1? D0 L (/J,F/)2=0. , " FOR J =1
I STEP? 1°UNTIL’ L D0? > BEGTH? * FOR?Fe=1 STEP» 4 UNTIL? L+1’ DO?
*FOR*Q2=1° STE?? 1’ UNTIL N-1°D0? AL (/T F/)e=a1 (/T ,F/)+02(/0,J/)
*A2(/0, ¥/ Y 1. ,6AUSS(A, L, P4, ERROR). , ERROR: DS (/1/):=0.,
'FOR?J e=1’STEP? 4 *UNTIL’1i-1"D0* * BEGIN’C2=0. , "FOR’F =1’ STEP’ 1
PUNTIL’ L2 DO’ Ce=C+PL(/F/)*02C/T, 1/ )¢ XIK/15 3/ ):=C ., D5(/1/ )=
DSC/1/ P (N2(/T, L1/ =0 )2/ D BID? o, P FOR? J ¢ =1 STEP* 1 UNTIL' L
2 D0* A0K/ (T-1 %0+ 1,3/):=P1(/3/ )., FOR? J =17 STEP* 17UNTIL 2
? D07 0L/ (T-1)%00+1,3/) 2 =T1(/1,J/ ) LN’ ., *FOR? 12=1" STEP’1
YUNTTL’MO? DO ? FOR? J :=1? STEP? 1> UNTIL N~1’ 00* £P(/1,J/):=X1I{/1,
J7/)e s POR? J1=MO-KIIOH ? STER® 2° UNITIL’MO? DO? * PRINT? ? * (2(2X, T4,
2520.5,140,15))*,* FOR’ 2 =0, 110 (J+K, D51 (/T+1/), D5(/T+K/),
TH/J+K, 1/, THC/T+E, 2/) ) DI o, P FOR? 10, =42 STEP? 1 PUNTIL B0 @’
*BEGIN’ *FOR’ 1:=1"STEP’ 1 UNTIL? 24’ DO 1LA(/T,K, 4/ ):=0, , "FOR’ 3=
12 STEP? L*UNTIL? 2° D0’ *FOR?J 2 =1° STEP® 1 UNTIL’L11+M?D0? IM(/J,1/)
+=0,,’FOR’I:=1’STEP? 1’ UNTIL’ L DO * FOR’ J: =17 STEP? 1 UNTIL
MO’ DO /T, /)2 =41t (/5,1/):=0., UM /1,2/) s =MO=K+1. ,* FOR?
1:=1°STEP?1? UNTTL? L’ 00?1 (AMO-K+1,1/): = 10K(/MO*L1~K+1,1/).,
*FOR’0:=L1~1’STEP?=1’UNTIL’ 1° D0* * BEGIN’ 122 =0, , *FOR? T5=1" STEP’
1PUNTIL A1’ DO* P TR IAC/T,2/) KB’ O° THEI * BECIN'N2:=t12+1. ,
S".AEQH.N\V..EHQH.FESVES.?,E\YESQG.S..
Pr=iM(/N2,1/)e= 1000013, 1/), N2 = 2+, , S =M /112, 1/ )2 =
JoLA0*0H13,2/). , 2 FOR? J2=17 STEP? 1’ UNTTL' L’ DO * BEGIN’
(/2,37 =18(/p , 3/ H 0K/ Q-1 %Mo+, 3/ %K {3, 2/).,
JK/S,3/):=00/8, 3/ )+ A0KL/ (o1 )%ud0+ 5, 3 / I AKA (/41 3,3/ ) END?
*IND’ ., *FOR?J =1’ STEP’ 1° UNTIL? L11° DO? * BEGINYIM(/J,2/)2=
IMC/0,17).,IMC/T,1/):=0" B’ o, FOR? J £ =1 STEP’ 1’ UNTIL L, DO?
PFOR’Pe=47STEP’ 1’ UNTIL MO? DO* ? BECIN’ MK (/2,5 /) =Uk(/?,3 /).,
JK(/P,J/)2=0" CHD? *END? . , * FOR? T2=1STEP’ 1’ UNTTL'L11’ DO?
*IF*UM(/T,2/ ) HE O THEN? * BEGTN’ M 3:=IM( /1, 2/). , IIC/1, K, THY/ D=
IIC/1 K, Y P IR (A3, 1700, AC/ROC/MN3, 1/ 74, K, T )=
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ok, TIC/AOC/N3, 1/ 7+, K, i/ )+ (N3, 2/)3=1a(/A0CMN 3,2/ )+1, K, 104/ )
95, +=MAC/ROC/N3, 2/ )+, K, 1/ )+AKL (N3, 3/)END’ ., * FOR T=3 1 *STEP’
96, 1’UNTIL? 21-1" D07 WIC/L, K, 1/ D=1/ 1, K, i/ P/ 1+, K, ).,
97. ?TFOR*T:=1’STEP’ 1’UNTTL YT+ DO’ *FOR’ J1=1’ STEP’ 1’ UNTIL’ V2’ 1O’
98. A/ (I~1)%Va+J+1, K, I/ )2 =1/ (T=1 )»V2+J+1, K, 1M/ )/SR/ T/ ).
99. PIPP YT BO’ L TUEN UK/ Z1=Y B, K, 1M/ )2 =1/ Z4-Y B, K, 101/ )/SR(/A/).
100. ’FOR’I:=1'STEP’1’UNTIL’YB DO’ IUK/Z1~YB+1,K,I1/ ds=
102, 1A/ Z4=YBHI, K, 1/ )/SR(/M-(YBHYT *1/). ,"FOR? T:=1?STEP’ 1 "UNTIL?
103.  Z1°DO*IUIC/T, K, [/ ) s =laC/T, K, I/ *SR(/104/)? END’ . , "FOR’ J 2=
104, *STEP?1’UNTIL’ 21° DO’ * BEGTI’ ILIK/J, 4,1/ ):=1L0(/J, 1,11/)/B.,
105. ’FOR’Ke=2°STEP’1’UNTIL'B’ p0* itI(/J, 4,10/ )e=11(/J, 1,10/ I+
106.  1AC/T, K, 1B/ )/5 B ., 'PRINT?? * (10812.5)??,* FOR? J ¢ =1’ STEP’ 1
107, PUNTIL’ 24° DO’ IIC/J,1,1/)?END’ * CHD’* END *END’ ? END? * END’ *EOP*

noaAnNPOrPAMMA SEL

Cenexuns MO JyylnX onHcannii no KpHTepHIo €r. OTAEABHO CEAEKTHPYETCS Mo
& y

OMNIOMY JIyyllleMYy  ONHMCAHHMIO, COAepXauleMy  3ajaHHblii  apryMmedi-ynpabieHHe
(uporp 33)
O6pawenue SEL (1, J, XP, D51, Al, A2, N, N2, N3, IH, R, RI, L, MO, V,
YL, YM, C2, D4). -
Onucanue napamempos:
I, J — soMmepa mapbl HCXOAHBIX HJH NPOMEXKYTOUHLIX apry-
. ‘ MEHTOB;
XP[1:M2+VB, I': N—I] — maccup 3naueHuil HCXORHLIX MJH HPOMEXYTOYHBIX
. " nepemenHbIX;
D51, L, MO, ¥, YL, C2 — onucausl Bbiwe;
Al, A2, N, N2, N3 — maccuBbl 4 HIeHTHQHKATOPbI, HCIOAb3YEMBlE 1PH NPO-
MEeXYTOUHBIX BLIYHCJEHHMSIX B OCHOBHOI nporpamme.
Memod pamunl Buuncasiiores no MHK rosdpuumentsl KaXaoro 4actioro onu-
CaHUA, Ha ABYX 4acTAX BHIGOPKH HCXOAHHX AaKHbIX. [TosyueH e Mofenn OueHHBAIOTCA

N0 KpHTepHIo €2, IO KOTOPOMY OTGHPAKTCH JyYiuHe ONHCAHHA.'

’

: NPOTPAMMA 33
1. ’ALGOL’GAUSS.,

2. 'PROCEIURE' SEICI,J,XP,D51,A1,A2,N,N2,N3,1H,R,R1,1,M0,Y,YL, i,
C2,D4).,° INTEGER’ T,J,N,N2,N3,R,R1,L,MU0,Y.,” ARRAY * XP, D51,A1, A2,
YM.,? INTEGER’ * ARRAY* TH, YL, REAL? C2,D4., BEGIN' * INTEGER ' K, F,
H,S.,'REAL’W,W1,W2,, " ARRAY’ P1,P2(/1:L/)., ' INTEGER’ 11,J1.,
*FOR’He=1’STEP’ £ UNTIL -4 DO? > BEGIN' A2(/H, 1/)s=1. ,A2(/4,2/)

. =Xp(/1,1/), ,A2(/H,3/)e=XP(/T H/ Y END’ . ,* FOR’ R$=1" STEP* 1
*UNTIL’ L*DO* *FOR’F$=1’STEP* 1’ UNTIL? L+1° DO’ A1(/K,F/):=0. ,*FOR’
10, K:=1"STEP'1’UNTIL’L’DO’’BEGIN'”FOR’Fi=1’STEP’ 1’ UNTIL'L+1’DO?

O O NN W
.
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11,
12,
13.
14,
15,
16,
17,
18,
19,
20,
21,
22,
23,
24,
25,
26,
27,
28,
29.
0.,
3.
32.
33.
34,
35,
36,
37.
38,
39,
40,
4,
42,
43,
4h,
45,

*FOR’H3=1"STEP’ 1 UNTIL' R* DO’ AL (/K,F/)s=AL (/K,F/ )+a2 (/H, K/
A2(/H,¥/)’END’ . ,GAUSS(A1, L, P1, ERROR), ,FOR’ K:=1"STEP’1
*UNTIL’ L’ DO’ * FOR® F2=1" STEP? 1* UNTTL* I#+1° DO’ A1(/K,F/):=0,,
*FOR’K2=1’STEP’ 1*UNTIL’L* DO’ > BEGIN® * FOR’F2=1’ STEP’ 1’ UNTIL’ L+i
* DO* FOR? He=N-R1* STEP* 17 UNTIL N-1’ DO? AL (/K, F/ )e=AL (/K F/ )+
A2C/H, K/ )*A2(/H, /) END* o ,GAUSS(AL, L, P2, ERRCOR ). ,W3=0. ,

*FOR’ K3=1*STEP’ 1*UNTIL’ R*DO* ? BEGIN’ Wis=0. ,W2:=0.,*FOR? F2=1
*STEP*4?UNTIL!L* DO’ ? BEGIN' Wit = 1+P1(/F/ I*A2(/K,F/ ). W22 =W2+
P2(/F/A2(/K,F/ ) END? o ,We=W+(W1-W2 #*2"END’ , , * FOR* K¢ =N~R1
*STEP’ 1’ UNTIL N~1' DO’ * BEGIN’W1s=0.,W2$=0.,” FOR’ Fs=1"STEP* 1
PUNTIL? L’ DO* * BEGIN' Wis=Wi+P1(/F/) A2(/K,F/).,W2s=w2+P2(/F/
A2(/K,F/ P END’ , ,Wo=i+ (i1 W2 =2  END? , , WS =WC2, , *FOR’K2=1
*STEP’ 4?UNTIL'R? DO * BEGIN’W12=0. ,” FOR’ F+=1’STEP’ 1’ UNTIL’ L’ DO’
W1s=Wa+P2(/F/ I A2(/K,F/ ) o yWe=i+ (U1 =A2(/K,L*1/) Iee2 )% (4-C2)
YEND’.,* POR’ K$=N-R41? STEP’4’ UNTIL’ N~-1"D0* * BEGIN' Wi:=0.,

*FOR? Fe=1’STEP’ 1 UNTIL’ L°DO? Wis=W1+P1 (/F/ »n2(/K,F/).,
We=iH((W1=2(/K, L+1/) ew2 ) (1~C2 ) END’ . , W=W/D4. , 11221,
Ji:=J,,’FOR*K:=1STEP’ 1’ UNTIL' ¥’ DO’ * BEGIN? * IF* I’EQ* YIL/K/)
?OR? J*EQ’ YIK/K/)* THEN® > BECIN' * IF* W LT* YM(/K/)’ THEN’ * BEG TN’
W1S=YMC/K/) o y MU/ K/ D2 =H, , WemWd L , He=THC/MOE, 1),

THC/MOYK, 1/)2=T., Te=il, , Ho=THCAOHE, 2/). , THOAMOMK, 2/)2=T .
Je=H.,’GOTO’ M55 END? . , * COTO’ M55 BHI? * END’ . , M55:N 3 = 3+1. ,
*TF’N3? LE'MO? THEN® * BEGIN’ D54 (/N3/ )3 =w. , TH(/N3,1/):=1.,
TH(/N3,2/):=. , ! TP N3=MO? THEN' * BEGIN® * FOR® K¢ =M0’ STEP* ~4
YUNTIL? 2! DO? ? BEGIN’ Wit s =D51(/1/). ,Hi=K,,* FOR? F2=K~1’ STEP?~1
PUNTIL, 1°D0? P18 D51(/F/)? LI* W1* THEN’ * BEGIN’W1:=D51(/F/). , H:=F
PEND? ., P TFHPNE K THED * BEGIN? D51 (/H/ )2 =D51(/K/ e

51K )=t , Se=TH(/H, 1/). , TH(/U, 1/)2=TH(/K, 1/

TH(/K, 1/)2=S ., S2=1H(/H,2/). , THC/H, 2/ ) e=TH( /K, 2/) . THU/K, 2/)
$=SIEND? * END?? END? *END? *ELSE’ ? BECIN’ * IF* W GE’ D51(/1/)’ THEN’
?COTO M5 ELSE’ ? BEGIN? ? IF* W LT* D51(/A0/ ) THEN? * BEGIN® S =M. ,
*GOTO’M3" END? . ,S2=0, M2 S2=S+1., " TP W LT? D51 (/S+1/) THEN’
GOTO’M4. M3 TH(/1,1/):=1,,IH(/1,2/):=J., D54 (/1/ )i =W.,
*FOR’K3=5’ STER? =4 "UNTIL’ 2" DO * BEGIN'W1:=D51(/1/).,D51(/1/):=
51C/K/ ), DSL(/B/ et , He=TH(/1,1/ )., TH(/1, /) =TH( /K, /).,

-92 -




46, TH(/K,1/)s=H.,H:=TH(/1,2/).,TH(/1,2/)s=TH(/R,2/). , TH(/K, 2/ )=
47, H*END’’END’*END’.,’GOTO’MS.,ERRORSN25=N2+1. ,M5; 1s=I1, ,J:=J1
48, ’END’’EOP?

o

6. NIPOTPAMMA MHOTOPA[JHOW CEJNIEKLUU
C NPUMEHEHHMEM KOMBHMHATOPHOTO NMEPEEOPA
YACTHBLIX ONUCAHUA

[pennasnasaercs (nporp. 34) A1s MaTeMaTHYECKOrO ONHCAHNUS CIOKHLIX 00BEKTOB
H peanu3yeT MHOrOpAAHbIH CeNeKUHOHHbIH 0T6Op C HCHOABL30BaHHEM KOMOHHATOpPHOTO
nepeGopa uacTuuix onucanuii 23]

SIapik nporpammuponanns FORTRAN, 3BM EC-1022.

WUcnoas3yemuie nopnporpamme. REGR, ZAR, NORM, CORA, REGA, MISR,
MISN, KRIT, MAHI, RAZR, DICH.

Meton. [lonnoe uacTioe omcanie uMmeel BHA

z2=a, + a,x; + azx, + ax,%,. (3.28)

Ce/leKLIHA 4aCTHLIX ONHCAHHI HA KaXXIOM PALY MOXKeT MPOHCXOIHTS I, 3HAUEHHSAM
HATH BUAOB KPHTEPHEB PETyJsiPHOCTH, ABYM KPHTEDHNM HECMCILEIHOCTY Il ABYM KOM-
GHHHPOBAHHBIM KPHTEPHSIM

[lporpamMma no3BonsieT KCNOMBL3OBATh PasjiHylible MOAH(DHKAUHKM OCHOBHOTO aj-
TOPUTMA B 3aBHCHMOCTH OT BLIOPAHHOrO NMOJIL30BaTEIeM CNOCO6A KOHKYPEeIUMN YaCTHbIX
O IMCaHHii, IPaBHJIa OCTAHOBA, BHAA KPHTEPHs U cnocoda sanosiHenisa BXOAHOro MacCHBa
LS KaMA0ro pAia CeNeKUHH.

Mopudukauuun nporpammbl. Beimosisenue nporpamMmul 3aBHCH1 OT 3nayennii cae-
AylowHux napamerpos (tabn 5):

Tabauya 5

3HayeHHa NapameTpos IS MOAHDUKAUKM NPOrpammpl

Mapa- Bo3MoXKible Cranpaptunit || 115p,. Bo3MOxKbie CranaapThent
MeTp 3HaAYEHHA PeXHM MeTp pesHM
{1POT PaMMBI NPOrpaMMb

N >1, <NN N = NN \Y < NDOB, >3 V=10
M >1, < MM M = MM {NRED > 1 NRED =5
N1 = M4, <N NI =0,7«Nj LK 1,23 45 LK =1
N2 > M4,-<N N2 = N/2 [NPOC 0,1 NPOC = 1
LM |1,2,3,45,6,7,89 LM=1 KLU 0,1 KLU =0

LM — 3ajael BHA HCNOAB3YyEMOTO ,xu:ﬁ%:m cenekuud, LM = 1; 2; 3; 4; 5 coor.
BEeTCTBYET Das3jiHYBbLIM BHAAM KpDHTEpHA DPEryJAspHOCTH (CM. NOANPOrpaMMy
MISR); LM = 6; 7 cooTBeTcTByeT IBYM BHEAM KpHTEPHST HECMELLCHHOCTH
(cm nognporpammy MISN); LM = 8; 9 coorseTcTByeT n8yM KOMGHIIHPOBANILIM
KpuTepusM (em noanporpammy KRIT);

LK — onpenensier crmoco6 3anmojiHelHs BXOAHOTO MacCHBa AJs CJELYIOWero psja
cenekunu. Ecan LK = 1; 2; 3; 4, maccuB ZK 3anoausiercss 3nauenHsvu
NPOMEXYTOUHBIX NepeMeHHDbIX, BHYHC/ICHHLIMH C MOMOILLIO BEKTOPOB KO3(xpH-
nHeHToB A (MM4), AA (MM4), AB (MM4) u AAB (MM4) cootseTcTBeHHO, a
npu LK = 5 suinonnsietcs nepecueT ko3(pHilMeHTOB Ha Bceli nmoc/efoBaTebe
HOCTH fiepeMelinbiX JJisi BLiOpannoi cTPYKTYpLl uwacTtHoro onucanus. [lpu
IM=1;2 34,5 LK=1;5, upu LM=6;7 LK=2; 3; 4, 5, npu
LM=8 9LK=1..5.

NPOC — onpegeaser cnoco6 orGopa yactueix onucandii. Ecim NPOC = 1, to

JyYlide YacTHble ONHCaHHS BHIGHPAIOTCS H3 YACTHBIX OMHCAHHI TeKyllero psga, a

unca10 pajos cenekukn 6yaer pasro NRED. Ilpu NPOC = 0 syuwne uactible onuca-
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15T OTOHPAIOTCA KAK H3 YAaCTHBIX OMHCANKIl TeKYLIero psja, Tak U H3 JYUWHX OMitca-
uLit npeapiayinux pajgos Cesexuis GyjaeT NPOAOIKATHCS 0 TeX NOP, Oha CPelH ayu-
IIMX OMHCaHHIl He OKaXKeTcA HH OOrO CreHepPHPOBAHHOIO HA JAHHOM DALY CeJeKiH.
[Ipu 3Tom ymcso psanos Menbitie wan pasno NRED
OnKcanne napamerpos:
MM, NN — MaxcHMa/bHOe YHMCJO fepeMeHHBIX H TOYEK COOT-
BETCTBEHHO;
LL — makcHMaJlbHOe YHCJIO KPHTEpPUEB;
NDOB — makcumanbhoe YHCTO JAYMIWUHX ONHcauui, nponyc-
KaeMbiX B KamJAOM PSRy,
MM4 — makcMaiabHOe YHCIO KOS(XpHUMEHTOB B MOJIHOM
YACTHOM OMHCAHHH;
M4 — yncao kosdpuunenToB 8 NMOJHOM UYACTHOM ONHca-
HiH; Mdl=M4—1;
NK — uncJ/10 yacTHbIX onucanuii GpyHkuuil nw%xzmc_.v\zgaow
A—i
npu komGunatop oM nepebope (NK = M Cha—r)
=l
M, N — uncslo nepemeHHBIX H TOYeK A/ JAHHOH 3ajauu;
N1 — uyucno Touek B obyuaiciuieli NOCJAENOBATEJLHOCTH,
ucrnoJb3yemoit B KputephH peryaspHoctH (N >
> NI = M4). Jas npoeepouHofi nocneoBaTelb-
HOCTH GepyTcst Toukd ot N1~ 1 no N;
N2 — uucno touek B obyuarciueil U NpoBepouHOft nocJe-
JIOBATeJbHOCTAX TIPH  H(NOJb30BAHHH KPHTEPHS
HecMelileHHOCTH,
. LM — HoMep HCNOJIB3YyeMOro KpHTEPHS;
V — uHCJI0 YacTHBIX OMHCAKHH, MPONYCKaeMbIX Ha KiiK-
LOM PRAY;
NRED — makcHMa/bHOe YHCIO PALOB CeNeKIHH;
LK — napameTp, 3anatomuil cnoco6 3anoJiHeHHA BXOAHO-
IO MacciBa JJsi CIEYIOLICro PAAA CesleKiH,
NPOC — napametp, onpegmensiiouiitii cnocoG KOHKYypupoBa-
HHA  YacTHBIX ONHCcaHHI;
KLU — napamerp, nossoasiiowinii uckaiouate (KLU = [)
uin ocrasisite (KLU = 0) muoxectseHubiit pe-
TPeCCHOHHLI aHa/u3 B nporpamMMe s CPAaBHEHHS
C CeeKUHOHHBIM AJITOPHTMOM;
ZN (NN, MM) — maccHB HcXOAHBIX NaHHBIX AJA KaXjAOro psna ce-
JIeKLHH;
X (NN, MM4) — paGounii maccus, Hchoab3yemblii NpH KOMOHHATOP-
HOoM nepebope;
XC (MM4) — BeKkTOp cpefHHX 3HaUeHHH NepeMeHHBIX MacCHBa
X (NN, MM4);
- SX (MM4) — BexTOp cpelliieKBaPATHUYHLIX OTKJIOHeH Il NepeMeH-
: Hoix maccHBa X (NN, MM4);
X1 (NN, MM4) — HopmupopaHisie 3Hauenusn Maccupa X;
Z (MM4, MM4) — matpuna  xo3(xDHuHeHTOB DapHOK  KOppeJsiliH
nepeMeltbix Maccupa X1;
A (MM4), AA (MM4), — pexTopul  KO(PPHUHEHTOB YacTHBIX ONHcaHH, Bbi-
AB (MM4), AAB (MM4) _ unc/ieHHbIX HAa TOUMKaX, JIeXKaUlHX COOTBETCTBEHHO,
s npegenax [1, NIJ, [I, N2J, [(N24-1), N],
{1, N}k
REG (LL) — BekTop 3HaueHHil KPHUTEPHEB CeJEKIIHH;
DOSH (NDOB) — sekTop_ suauchHil 3aJ1aHHOTO KPHTePH CeJleKUHH
LJIsT JYYiIMX YAcTHBIX ONHCaHRII psiAa;
DPS (NDOB, M4) — maccus xkoa(pduuuentos V Jyuiiux yacTHBIX OIH-
CAHHIt fandoro pspa;
IV (NDOB, 4) — maccHB OCHOBHBIX XapakTepHCTHK JYUIWHX HacTHLIX
onucanuii fannoro psna. Pacumpposxa no cronb-
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nam: 1, Il — nomepa aprymenTtos AaHHOrO vacr-
Horo onucanusa, |11 — noMep thna macthgro onu-
canus, IV — HoMep psna cesiekuHH, Ha KOTOpPOM
JaHHOe ONUCAHNE HOJYUCHO;
ID (MM4) — Gunapupiii BCKTOp,  ONPCUACITIOUIHIT CTPYKTYpY
YacTHOTO OMHCAHHSA,
W — HoMep pfja CeJIeKLHH;
11P, 1Q — Homepa apryMeRTOB 4acTHOTO OIHCaHHR;
IQQ — Homep THNa uacthoro onucauua (raGa. 6);

Tabauya 6

THOB HaCTHBHIX ONHMCAHUA

1QQ UactHoe onncavue
1 Y=a + QgX) Xy
2 Ya=a,+ ayx,
3 Ys = a; + Ay%y + agxy Xy
4 - Yo = ay + agxy
5 Yy = a; + a4, +a5x1x3
6 Yo = ay - A%y -+ agxy
7 Y2 = @y 1 agxy + agxy + a XXy .

RR —- 3nauenne KoyxpuiiHenTa MHOXKECTBEHHOK Koppeas-
UMK LIS YacTHOro onyjcanus;

SSR — cpejaHee 3Hayelne KPHTEPHSA CeeKUHH MJIS JYYRHX
YacTHBIX ONMMCaHHH psfaa;

SMX, SMN — MaxcHMaJbHOe M MHHHMa/bHOe 3HAYEHHS! KpHTe-
pHS ceJleKUWdH AJs JYYIUHX YacTHbIX ONHCaHHil
psia;

IMX, IMN — Homepa JIyUilIHX YacTHbIX ONHCAHHI AaHHOTO pAia,
IJ1si KOTOPbIX KDHTEPHH ceJleKLHH NPHHKMAIOT 3Ha-
yennst SMX n SMN cooTBeTCTBEHHO.

MocrenoBavensnocts paGoTul. 3ajanue pa3MepoB MAacCHBOB nporpammsl. 3apa-
HHe NMapameTpoB, KOTOpbie ONpefetfIiOT CTaHAapPTHLIA peXXHM nporpammsl. Beox napa-
MeTpoB MJif KOHKpeTHoil 3atauyu: N, M, N1, N2, L, M, V, NRED, LK, NPOC, KLU
(3272107 3HaUeHHs TOJNbKO T€X NapaMeTPoB, KOTOPbIe OTJHYHbI OT CTaHAapTHOTO PeXHMa
(cm Taba. 5)). \

Beox ncxoanbix navueix (Maccus ZN). Ecan KLU = 0, to npoucxouut obpaine-
nie Kk noanporpammve REGR s noayuenus ypaBHeHHil JIHHE{lHOH perpeccHH H ero
CTATHCTHYECKHX XapaKTePHCTHK Ha Bcell MocsiefloBaTeIbHOCTH HaG/toAenHil U 118 Bcex
nepeMeHHbIX.

Peanusauis MHOTOpsIAHOM cesleKIHH YACTHBIX OIHCAHHIT:

reHepHpoBaHHe BCeX BO3MOMKHBIX Nap apryMEHTOB AJs JAaHHOTO PAJla CeJIeKIHH;

KOMOMHATOpHblll Nepebop BceX YAaCTHLIX ONIHCARMH AJ151 ZaHHOH 1lapbl apryMeHTOB.
O760p 4acTHHIX ONHCAHHH NPOUCXOAUT MO 3ajaHHOMY KpHTepHio. B 3asncumocts or
KpHTepHst nporpamma obpawaercs x noanporpammam: MISR, MISN, KRIT u sanaer
HeoOXOfHMble AR HX paGoTHl MapameTpbl;

3aNlOMHHalHe JYULUX YaCTHLIX ONMHCaHHI HAaHHOrO PsiRa, HOMepa HX apryMeHTOB,
HOMepa THNA 4YacTHOro onucaHus (cm TaGa. 6), HoMepa pfla, 3naueHUs KPHUTepHH H
BeKTOpa Ko3(pHuiHeHTOB;

3aloJiHeHHe BXOLHOTO MaccHBa AaHHBIX AJIS C/elYIOULETO PSIAA CeJIeKIHH;

HaXOXKJeHHe MHHHMAJbHBIX, MAKCHMaJbHblX ¥ CDEeJHHX 3HaueHHfi KpHTepus AIst
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V Jyuwnx uyacTHbIX OMHCAHHI JaHHOTO PAAA;

opopmMIente pe3y/LTaTOB CUETA AaHHOro paja;

npoBepKa NMPaBsHia OCTAalioBa H {IcPexoj Ha CJACAYIOUHI PAX ceCKiliH.

Moarotoska McxoAHBIX AauabiX. Bce Bxomnule mapamerpul M UCXopHble Aanilibie
BBOAATCA ¢ InoMowkio onepatopa NAMELIST (PARAM — Gaok  uapamerpos,
DANNI — 610k pannbix). O0si3aTe/bHO 341aBaTh 3Ha4CHsl 10/IbKO TeX NapamMeTpos,
KOTopble I/ KOHKpeTloit 3ajaui MMCIOT 3HAUeniif, OTJIHUNbIE OT CTaHAAPTHBIX (CM.
Taba. 5).

Boisoa Ha neuats., B Gaoke PARAM Bulsojiiress MaccHs  Hexom
ZN (N, M).

B Gaoke POKOL past kamporo psifa CeMeKuitd BLIBOXUTCH: HOMED PAAA; UHCIO
oTo0paHibiX JIYULHX YacTHBIX ONHCaHH{l, MaKcHMajbHOC, Cpclilee IF MHIHMMaJdbHOE
3Havennsi KpuTepus.

HOaa kamgoro u3 V oto0paltbiX Y2CTHHIX OMHCAHHH BLIBOAUTCA: 1-ii cTonbey —
HOMEp YACTHOTO OMHCAlHS 3TOro paga cedekuuH; 2-fi  3-it cToalusl — HOMepa apry-
MEHTOB TpEABIAYIIErO PSAfA, KOTOPLIC BXOAAT B uacTHOe onucahue; 4-it cronbey —
HOMep THIMA YacTHOTO onucalus; 5-if croadel — HoMep psza CeTeKUHH, Ha KOTOPOM Gbl-
JIO creHepHpoBaHo vacthoe onucanue; 6-it, 7-if, 8- u 9-it croabubl — KospuIHEeHTH
vactHoro onucanus; 10-ii cronbew, — 3nauenue 3aaHUOro KpHTepHS.

Ecau LK = 5, 1o nepecuutsisatoress Ko3phuuueHTs! N0 TaHHBIM BCeil MocJieoBa-
TeALHOCTH NPH 3aRaHHOH CTPYKTYPCE YACTHOTO ONHCAHHA, H HOBble 3HauYeHds KOIddu-
[UCHTOB H KPHTEpUEB BBIBOAATCH HA Ne4arh.

Jlasee mevaTtaloTCs BLIMHCJAEHHBIC MPOMCKYTOUHBIE TMepPeMeHtbie, Tosyueiltble Ha
ocoBe V JIYULIHX YaCTHLIX OMHCAHIIL

X JlauiunixX

IIPOTPAMMA 34

1.C MHOPOPH bl CENEKIGIOHIGN ANTOPUIM C IIPMMEHEN!BA

2.C KOMBHHATOPHOTO TIEPEGOPA YACTHNX OMHCANMI

3.C

4, INTRGER T,V,W,10(3),Tv(50,4)

5. REAL ZN(100,50), ZK(100,50), DPS( 50, 4), DOSH(50),

G %(100,50),X1(100,50), 2(50,50), B(50,50),F(50),R(50),
7. A(50),X¢(50),5X(50),YA(100),¥YB(100),YAB(100),

8. REC(10),AA(50), AB(50),AAB(50),¥{100)

9. DATA NK,1al,LL,NDOB, M4, M4, MY, NK /-

0. %100, 50, 10,50,50,4,3,7/
11, COMMON /KEW/ KLU .
12. NAMELIST /PARAM/ N,M,Ni,N2,IM,V,NRED, KLU, LK,NPOC

13, NAMELIST /DANNI/ ZN S
14, NAMELIST /OCENKI/ RR,REG,SX . )
15, NAMELIST /POKOL/ W,V,SX,SSR, SMN
16.C [APAMETPH 1iP OTP AMbbi

i7. DATA 1a,LK,NPOC,V,NRED /1,1,1,10,5/
18. My1=My-1
19, NN

20, M= -
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2. READCH,PARAM)

22, TF(N1.EQ.0) Ni=0.7*N )

23. IF(N2.EQ.0) N2=N/2 .
24, WRITEL3, PARAM)

25.C BBOZ JAHHBIX

26. DO 302 I=1,48

27, REAIX1, 300,ERR=303) NT,NK,NR,(2N(1,K),%=1,13)
28. WRITE(3,300) NT,NK,NR, (ZN(I,K),K=1,13)
29, GOTO 302

0. 303 PAUSE

31, 202 CONTINUE

2. D0 305 I=1,48

33. READ(1,301,ERR=306) NT,NK,NR, (ZN(I,K),K=14,23)
34, VRITE(3,301) NT, NI, NR, CZNCI,K), K=14,23)
35, GOTO 305

36. 306 PAUSE
37. 305 CONTINUE

38, 300 FORMAT(212,14,F7.0,3F8,0,3F5,2,3F5,0,2F5,2,F4.2)

39. 301 FORMAT(212,I1,5F5,0,4F5,2,F8.0)
40, 201 FURMAT(1X,10G12.6,/)

b, KLU=1 _ )
W, MC=M

43, nv=u

44,C MHOIOPALAHAA  CEAEKMAA
45,0

46, 10 2t I=1,NDUB

47, 21 DOSH(I)=9999999999,

48, D0 101 w=1,NRED

49.C C0COBb KOHKYPHPOBAHMA YACTHHMX ONMCAHMM
50. IF(8POC.EQ,0) GOTO 23

51. 10 25 I=1, NDOB

52. 25 DOSH(I)=9999999999.
53. 23 CONTINUE

54, NV1=NV-1
55.C TEHEPMPOBAIME IIAPN
56, D0 1 IIP=2,NVi
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72.
73.
Th,
75,
76.
7.
78.
79.

81.
82,
mm.

IPi=T1P+L
DOt J0=IP1,NV
KOMBMHAT OPHbili TIEPEBOP
10 41 100=1,NK
DU 501 T=1,N
X(T,1)=2N(T,1)

501 CONTINUE

TF(((100. EQ.2). 0R. (100. EQ.4) ). AND. (IIP.NE.2)) GOTO 41
IF((I0.GT.3).AND. (100. B0.4)) GAQTO 41
CALL ZARCN,NN,)ad,MY,M41, ZN, X, ID, TP, 10, JOQ, MV )
U=l
KPHTEPH) P EI'Y IHPHOCTH
IFC(IM.CT.5) . AND, (IM.LT.8)) COTO 505 -
CALL MORM(1,N1,N,MV,NN,MY, X,X1,XC,SX)
CALL CORACY,N1,N,MV,NN,MY,X1,2Z)
CALL REGACMV,MY,XC,5X,Z,B,F,R,A,RR, KGA)
IF(KGA.EQ,0) GOTO 10
CALL MISRQNL+1,M,H,MV,HN,MY, 1L, X,A,Y,REC)
505 CONTINUE
IF(LM.LT.6) COTO 506
CALL HMORM(L,N2,H,M,HH, M4, X, X1, XC, SX)
CALL CORACL,N2,M,M,HN, MM, X1,2)
CALL REGACM,MM,XC,SX, %,B,F,R, AR, RR, KGAD
IFCKGA, EQ.00 GOTO 10
CALL MORMQU2+L,M,M,:4, 0, MM, X, X1, XC, XD
CALL CORAQN2+1,1,M, M, MM, MM, X2, 2)
CALL RECACM,MM,XC,SX, Z,B,F,R,AB, RR, KGA)
TP(HGA.EQ.O) GOTO 10
CALL MORMCA, M, N, MV, HI, MM, X, X1,XC, SX)
CALL CORACL,M,N,M,NH,MM,X1,2)
CALL REGAM,MM,XC,S4,%,B,F,R,AAB,RR, KGA)
IF(IGA.DQ.0) GOTO 10
CALL MISNQH, MV, HN, L4, LL, X, AA, AB, AAB, YA, ¥B, YAB,REG)
506 CONTINUE
TFCIM.GT.7) CALL KRIT(LL,REG) .
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N

96,
97.
98,
99.
100,
104,
102.
103.
104,
105,
106.
071,
ios,
109,
110.
111,
112,
113,
114,
115,
116,
117,
118.C
119.
120.
121,
122,
123.
124,
129.C
126.

CAYL MAHLCDOSH, V,SMX, 10
TPCREGUM),L GB. SMX) GUTO 4
TV (IMK, 1)=11P
- IVCIMY, 2)=10
: TV (IMY, 3)=100
TVCIMY, )=
DOZICIMA)=REG(IM) .
M=ty
CALL RAZROMVE,MM,MY,MU1,1D,A)
0 26 K=1,My
26 DPSCIMX, K)=ACI)
DO 9 T=1,N
TRCLIL DL 1) 21T, )=y (T)
TFCLK. £0.2) ZHCT, IM)=YACT )
TF(LK.T0.3) ZE(T, THO=YB(T)
TP DO 4) ZHCT, IMA)=YABCT)
4 CONTINUE
GOTO 11
10 CONTINUE
5 PORMAT(///,*HET PEUEINA’,///)
11 CONTINUE
41 CONTINUL
M=MC
1 CONTINUE
Hv=y
CALL EKSTR(DOSH,V, SMII, SMX, SSR, TMH, TMX) .
UROPMIEHME PE3YJBTATOB
WRITE(3,POROL) ~
D0 29 1=1,V
WRITEX 3,22)1, (TV (T, KK), KE=1, %), (OPSX 1, K), K=1,M4),
*DOSH(T) -
22 FORMAT(514,6G15.6)
25 CONTINUE i
NEPECYET KODP. YPARIEHH C JVUMI CTRYKTYPAMI |
IP(LK.NE.5) GOTO 28°
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127,
132.
129.
130.
131,
132.
133,
134,

135,
136,
17,
138.
139.
140,
141,
142,
143,
144,
145.C
146,
147,
148,
149,
150,
115.C
152,
153.
154,
155.
156.
157,
158,
159,
160.
161,

WRITEC3, 32) .
32 FORMAT(///,T20, *IEPECYET KODBBMIMEHTOB’,//)
0 6 I=1,V
CALL ZARCM,NN,M, My, M4, 21, X, 1D, TV(T,1),1V(1,2),
»1V(1,3),MV)
CALL HORMCL,M M, MV, 1N, MM, X, X1, XC, SX)
CALL CORACL,M,N,MV,NN, Md,X1,2)
CALL REGACMV,MM, XC,SXs2,B,F,R,A,RR, KGA)
TF(KCA.BQ.0) GUTO 6
CALL MISR(1,N,N,MV,HN,MM,LL,X,A,Y,REG)
10 8 T=1,N
ZK(T, 1)=Y(T)
8 CONTINUE
MV 1=MV
CALL RAZRUMV1 M\, MY, M41,1D,A)
WRITEC3,22) 1,(IVAT, K0, KK=1,4), (ACK), k=1 ,M4),REGCIA)
6 CONTINUE ’
28 CONTINUE
HOBA TAGIMUA
DO 555 T=1,N
D0 555 I=1,NDOB
ZN(T, T)=ZK(T, 1)
555 CONTINUE
WRITE(3,201 )(CZK(T, 1), T=1,N), I=1,V)
HPABLIO OCTAHOBA
10 30 I=1,V
TFCIV(T,4).EQ.W) GOTO 103
30 CONTINUE
GOTO 102
103 CONTINUE
PAUSE
101 CONTIMUE
102 CONTINUE .
STOP
END
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noanPOrrFAMMA REGR

Pacuet kos{ipnnneToB JHHEHHOH peIPecCHH B hpHTEPHEB OLEHOK YPaBHenHs pe-
rpeccu (nporp. 35).
O6pawenue. CALL REGR (NI, N2, N, M, NN, MM, LL, X, X1, XC, SX, Z,
B, F, R, A, YA, RR, REG, KGA).
Onucanue napamempos:
YA (NN) — BeKTOp BblYHCJIEHHLIX 3HayeHHH 3aBHCHMOI nepeMelHON | 0 Ypan
HelHIO pPerpeccHH;
B (NN, MM),
F (MM), R (MM) — paboune MaccHBbl;
KGA — npusHak HaJHYHA pelleHHi CHCTeMbl HOPMAJbHBIX YpaBHeHMD
(paBeH 0, ec/1n pewieHHe CHCTEMbI CYLIECTBYET, H 1 —B IIPOTHBHOM
cayuae). 3HaueHMsl OCTaJbHbIX NapaMETPOB TaKHe e, KaK H B
OCHOBHOH nporpamme.
Tpebyemvie nodnpoepammsr u pynxyuu. NORM, CORA, REGA, MISR, SQRT
Iocacdosameasrocmes  paGomor nodnpoepammer. O6pallleHne K TOANPorpamme
NORM, xotopast BHIMHCASIET CPefiiie 3HaYelHs NepeMeHHBIX, HX JHCIEPCHH, a raKkKe
HOPMHpOBaHILIe O AHCTCPCHH 3HAUCHHS B OTKJIONUCHHAX OT CpeliuX
Oopauesne Kk nognporpamme CORA, KoTopast BbIMHCAAET KOSXPHUHEHTH NapHon
Koppeasiuuy mas i, ;= 1, 2, ... no ¢opmyae

N2
2 Xy * X

I»HZH ..
S TRe—NTFT . i (020

I, 1=1

OGpauenne k noanporpammve REGA, KoTopasi BbiuMcasieT BeKTOp KosdxpuuHenTon
perpeccu A (M) no moanduumposannoMy meropy [aycca ¥ paccunTbiBaeT ko3pdu-
LHEHT MHOXeCTBEHHOH Koppeasauun RR.

O6pawenne Kk nognporpamme MISR, xoTopast BLIUMCASIET 3nauelHs 3apHcHMOI
nepemennoll ¥ 3navelHe KpHTepHeB PEryJisiPHOCTH:

N2
M | o — x; 4 2
REG, ="=2 — (3.30)
Al 2
Y ik
k=N1
I - | —x
— Xk |,
REG, = 7 X, e | (3:30)
k==N1 ’
1 w Yp— X *
A — *Lk .
REG, = BN ML o ; (3.32)
k=N1 .
| N2 v x
~ \ | (2l W
EG, = k1 3.33
REGy= =ni 1, 2 (G .59
i o | ek [
Lk
REG, = ﬂ%ﬂkm_ G F R | (33
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Ha neuarts BLIBOASITCS BXOJHBIC MADAMCTPLI MACCHR PCANBLHBIX AANHBIX Cpejulie
3HAUCHHS HEPOMCHHLIA  JHCIICPCHM MCPEMCHILIX  MacLHB HOPMHPOBANHLIX JIAHHLIX,
MacCHB KOI(XDHLIMEHTOB NAPHOI KOPPeasiHH  BekTOP KOXPDHUHEHTOB perpeccHH, ana-
YenHe 3aBHCHMOM NepeMeliON PaccUHTAIHOH M0 YPJBHEeHHIO PerpeccHH, Kosdxpuunent
MHOXECTBEHHOH KOPpPeNsiMH, 3HaueHHsl KpHTepHeB peryaspioct B cayuae orcyTter-
BHS pellleHHs CHCTEeMbl HODMaJbHbIX ypaBHeHHH cooGllenHe «Her pewenns»

IPOI'PAMMA 35
1. SUEROUTINE REGR(M1,N2,N,M,LL,RR,KGA,NN,MM,X,X1,XC, SX, Z,
*B,},R,A,YA,REG)
PACYET K03®. JMHEWHO} PETPECCUM W KPUTEPHEB OLEHOK
YPABHEHHE PET'PECCHM
REAL XCHH, MM, X1 (NTE, bty XCCUMD 4 S AQUM), ZChiM, 14 ), BOWM, M),
*FOA), RO, AL, Y ACN),REC(LL)
COMMON /KEN/ KLU
100 FORMAT(///,T20,’ WCAOJHME JAHHWE *,//)
101 FORMAT(1X,10G12,6)
102 FORMAT(//,T20,’ CPEIHUE 3HAYEWII®,/)
103 FORMAT(///,T20,® JMCIEPCHU [IEPRMEHHNX *,//)
12, 105 FORMAT(///,T20,’ KOPPEJALMOHHNE KOIGRULMERT® ,//2)
13. 104 FORMAT(///,T20,* HOPMIPOBAHHNE JAIHNE? ,//)
14, 107 FOPMAT(///,T20,’ KOBDOULMENTH PETPECCHM *)
15, 106 FOPMAT(10X,5G20.10,/)
16, 108 FORMAT(///,T20,’ 3HAYEHME YPABHEIMA PETPECCHA® ,//)
17. 109 FORMAT(///,T20,’ 3HAYEIMI KPUTEPUEB’,//)

. . .
[P BN <

\dmﬂ.ox\.n#um

- O
.« o

18, CALL REG1(H1,N2,M,M,RR,KGA, NN,MM,X,X1,XC,SX,Z,B,F,R,4)
19. IF(KGA.EQ.0) GOTO 2
20, CALL MISR(N1,N2,N,M,NN,MM,0,LL, X,A,YA,REG)
21, IFCKLU.NE.O) GOTO 1
22, WRITE(3,100)
23, WRITE( 3,104 )((XCT,J), I=1,N),J=1,M)
24, WRITE(3,102)
25, sxsmc.SCQQGV.E..E
26, WRITE(3,103)
27, 7 * WRITE(3,101)(Sx(1),T=1,U)
28. WRITE(3,104)
29, WRITE(3,101)((X1(1,3),1=1,N),J=1,M)
0. WRITE(3,105)
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31, WRITEC3,106)((2(1,J), I=1,M),J=1,1)

32. WRITE(3,107) .

33. WRITR(3,101)(ACT), I=1,M)

34, WRITH(3,108) J
35, WRITEC3,101)(YA(1), I=1,N)

36, WRITE(3,109)

3T, WRITE(3,101)(REGL1), 1=1,5)

3, 1 CONTINUE
9, 2 RETURN
40, END

noanNPOrPAMMA NORM

Briuncsienne cpefHHX 3HaueHHH, JQHCIEDCHH W HOPMHDOBKa AAHHLIX BXOAHOTO
maccusa (nporp 36)

O6pawenue CALL NORM (NI, N2, N, M, MM, NN, X, XI, XC, 8X)

Onucanue napamempos OnHcaHbl Ha ¢ 94

T pebyemoe nodnpoepammn SQRT.

NPOIPAMMA 36

1. SUBROUTINE NORMCNA,N2,N,M,NN,MM,X,X1,XC,SX)

2. REAL X(NN, 14D, XCOM), SXad), X4 (NN, M)

3. K3=N2-N1+1 ’

4, 0 & J=i,M

5. Xc(JI)=0. 14, *FLOAT(N3))

6. DO 2 I=NL,N2 s 15, DO & I=N1,N2

7. 2 XC)=xcI»*x(1,J) 16, 4 x1(1,3=(x(1,J)~
8. XCW)=xC(J)/FLOAT(N3) 17. *XC(J))/sx(J)

"o, SX(I)=0. 18. 1 CONTINUE

10. D0 3 I=Ni,N2 19. RETURN

11, 3 SXI)=sxI X,
12, 1 XC@@)mx2 20, END

13. SX(JI)=SORT $43Y/

noanPOrPAMMA CORA

Boiunicaenne maTpHubl mapHOM KOppeasiUMH MO 3HAYeHHSIM BXOAHOFO MACCHB3
(nporp 37)

Obpawenue CALL CORA (N1, N2, N, M, NN, MM, X, 2)

Onucarue napamempos Onucanb Ha ¢ 94

Tpebyemoie nodnpozpammer Het
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NPOr'PAMMA 37
1. SUBROUTINE CORA(N{,N2,N,M,NN,M, X,2)
2. REAL XCHN,14), 20, 00) ) : .
3. DO 5 I=1,M
4, * 105 I=L,M 13. GOTO 5
5. 17 (J-17,9,8 14, 8 IF(J.CT.T) Z(1,5)=
6. 7 2(1,3)=0. 15, *2J,T)
7. H3=l2=N1+1 6. . GOTO S5
8. DO 6 K=H{,N2 17. 9 1FQJ.EQ.I) 2(1,J)=1
9. 6 2I,J=2I,J)* 18. 5 CONTINUE
10, . #X(K,I XK, 1) 19, RETURN
1. 2(1,J)=2(1.J)/
12, *FLOATAN3) 20, END

noANPOrPAMMA REGA

Peuleline cHCTeMbl HODMaJbHbiX YDABHEHHH MO MOAHPHUHDPOBAHHOMY METOAY
Faycca (uporp. 38)

Ocpawernre. CALL REGA (M, MM, XC, SX, Z, B, F, R, A, RR, KGA).

Onucanue napusempos Onrcanbl Ha ¢ 94

Tpedyemote nodnpoepammst SQRT.

Memod [leppas nepemcunasi cuutaeTcs 3apHcHMoli, ocTasnsisie (M — 1) — nesa-
silcHnibiMM Tepemesitivivi. Ha ociiose matpuust kosdduumenton napuoii Koppeasnun
Z_(MM) no mogr pumposannomy metofty Faycca sbluHcseres sekTop KosbgHLHeHTOB
A (M) B ypaphenun auHelinoit perpeccHi

IPOTPAMMA 38
1. SUBRUUTINE REGAM, MM, XC, SX,Z,B,F,R,A,RR,KGA)
2. REAL ZCMM, MM, BOM, M), FORD, ROM), AQM),
3. *SXCAM), XCQM)
4, . KCA=L
5. DO 14 I=2,M 15. DO 14 T=K,Mt
e F(1-1)=2(1,1) 16, DO 14 J=K,M1
7. D0 11 J=2,M 17. IF(ABS BUI,J)).LE.
8. 11 BI1-1,J-1)=(1,J) 18. *U) GOTO 14
9. M1=~1 19, SM=ABS(B(I,J))
10. DO 12 H=1,Mi 20. ™M=I
1. 12 RGO=K 21, u=J
12.C 22. 1% CONTINUE
13. 10 13 K=1,M1 23. IF(SM.E0.0) GOTO 16
14, S0, 24, IFCIM.EQ.K) GOTO 101
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25,
26.
21,
28,
29.
0.
3.
2.
33.
34,
35,
3.
31.

39.
40,
.,
42,
43,
A4,
4,
k6.
N7,
Ag,
a9,
2.
51.
52,
53.
o4,
5.

56.
1.

D0 17 T=K,Mi 58.C
sM=B(K,1) 59.
B(K,I)=B(I4,T) 60.
B(IM, I)=SM 61.
17 CONTINUE 62.
Su=F(K) 63.
F(R)=F(IM) 64,
F(IM)=3M 65.
101 IR(IM.EQ.K) GOTO 102 ¢6,
DO 18 I=1,M1 67,
SU=B(I,K) 68.
B(1,K)=B(I,Ju) 69.
B(I,JM)=SM 70.
18 CONTINUE Ti.
U=R(K) 72.
R(K)=R(IM) 73.
RCIM)=SMU ...3.
102 u=1/BCK,K) 7.
Ki=H+1 76.
D0 19 I=K1,M1 .
19 B(K, T)=BCK, I+ 78.
FCE)=F(K U 79.
D0 20 I=1,Mi 80,
IF(I.EQ.K) GOTO 103 Bi.
=B(I,K) 82.
Ki=K+1 83.
D0 21 J=Ki,Mt 84,
21 B(1,J)=BC1,d 5K, J ) 85.
=M 86.
FCD=FCI-F(K)es 87,
103 CONTINUE 88.
20 CONTINUR
13 CONTINVE 89,
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DO 22 K=1,Mi
IF(K.EQ.RCK)) GOTO 104
Ki=+1
DO 23 I=Ki,Mi
TF(RCI).NE.K) GOTO 23
SM=F(K)
FUR)=F(I)
F(I)=3
M=R(I)
R(I)=R(K)
RCK)=sM
GOTO 104

23 CONTINUE

104 CONTINUE

22 CONTINUE
wi=0,

RR=0.
DO 2k T=2,M
24 RR=ABSCF(I-1)#2(1,1 HRR)
RR=SORT(RR) ’
D0 25 I=2,M
ACT)=F(I-1 )*sx(1Y/
#SX(1)
Wi=ACTD*XCC I+
25 CONTINUE
ACL)=XC(L it
GOTO 27
16 CONTINUE
KGA=Q.
27 RETURN

END

noANPOrPAMMA MISR

BolyHcaeHHe 3HaYeHHil KpUTepHeB cm_.vsw%:onq: (riporp. ww&
O6pawenue CALL MISR (N1, N2, N, M, NN, MM, LL, X, A, ¥, REG)
Onucanue napasempos:

Y (NN) — scnoMoratenbHLiii MaccHs. OcTalbHble mapaMeTpbl OmHcadbl Ha ¢ Y4,
Tpebyemoe nodnpoepanmor SORT.

TIPOIPAMMA 39
1. SUBROUTINE MISRCN,N2,M,M,NN,MM,LL, X,A,Y,REG)

2, REAL X(NN,M04), AQ81), Y(N),REG(IL)

3. NFN2HIL+HL

4, DO 1 K=1,N

5, y(®)=a(1) 2. wCu/X(K, 1)) Jex2

6. DO 1 I=2,M 21, C3=ABS(C4/C5)

7o 1 Y=Y CRFACI (K, 1) 22. REGC4)=REG (4 )+C3

8. C1=0. 23, REG(5)=REG(5+C32C3

9. C2=0, 24, 3 CONTINUE

10. 0 2 1=2,5 25. DO 4 I=2,5

11. 2 RE(I)=0. ’ 26. 4 REG(I)=REG(I)/FLOAT(N3)
12, D0 3 KeNq,N2 27. REG(1)=C1/C2

13, Ch=y (K)-X(K,1) 28, REG(1 )=SQRT(REG(1))

14, C5=y (K )+ (K, 1) 29. REG(3)=S0RT(REG(3))

15, C1=C1+ABS(CH)#n2 30, REG(4)=REG(4 *2
16. C2=C2+X(K,1)#*2 3. REG(5)=2#SQRT(REG(5))
17, REG(2)=REG (2 H+ABS( 32, RETURN

18, *Clh/X(K,1))
19, REG(3)=REG(3+(ABX 33, END

noAanPOrPAMMA DICH

[Nepesoa AecsITHYHOrO YHCJAA B YHCJO C 3aflaHHbIM OcHoBakHeM (nporp 40).
O6pawenue CALL DICH, (JQ, ID. JN.JS)
Onucanue napamempos:
JQ — sajaHHOe wen0e [eCATHYHOE UHCNO,
JS — ocHopanne BLIGPAHHOM CHCTeMbl HCYHMCJIEHHS;
JN — KoJHYecTBO pa3psfOB B HOBOH CHCTeMe HHCJA;
ID (JN) — BekTOp, 3/1€eMeHTaMH KOTOPOrO SBJISIIOTCS Pa3pAAbLl (IEPEREIEHHOTO YHCJA.
Tpebyemeie nodnpozpammet Her

IPOrPAMMA 40
1, SUERROUTINE DICH(JQ,ID,JN,JS)
2. DIMENSION IDCIN)
3. JIFJQ
4, D0 11 I=1,JN
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11 TKI)=0 12, ID(INA-1)=J1~JC*JS . MPOTPAMMA 42

5.
6. IF(JS-1) 15,19,15 13. JIFJC . 1. SUEROUTIHE RAZRCMV A0, MY, M1, ID,A)
7. 15 1=0 14, GOTO 16 2 REAL AQQM)
8. JN1=JN+L 15, 18 IXJNI~I)=JL 3. INTEGER ID(MY1)
9. 16 I=1+1 16. 19 RETURN 4, DO 72 11=2,4 9. GOTO T2
10. IF(JS-JL) 17,17,18 5. T=My-TI+1 10. 72 CONTINUE
11, A7 JCG=JL/IS 18, END 6. TFCIDCI). B0.0) GOTO 70 14, RETURN
7. ACT+H)=AMV)
’ nOANPOTPAMMA MAH 1 8." MV=hV-1 i2, END .

HaxoxaeHHe nepsoro MaKCHMaJbHOTO 3/J€MEHTa JAaHHOro BeKTopa (mporp. 41).
O6pawenue. CALL MAHI (G, JE, C, M).

AOAMPOTPAMMA ZAR

Onucanue napamempos: 3anoaneune maccsa X (NN, M4) nanupimu 13 maccusa ZN (NN, MM) s 3asucu-
JE — udcno 3nemenToB BXOJHOTO BEKTOPA; MOCTH OT 3HauyeHHA 3jemeHTOB GHHapHOIO pekTopa ID (M41) (mporp. 43).
G (JE) — BxoaHoil BeKTOp; O6pawenue. CALL ZAR (N, NN, MM, M4, M41, ZN, X, ID, {IP, IQ, IQQ, M).
C — 3H4YeHHe MAaKCHMAasbHOIO 3/1eMeHTa BXOJHOTO BEeKTopa; Onucanue napamempos: Onvcatsl Ha ¢ 94,
M — Homep mepsoro sjemMeHTa ¢ MaKCHMaJibHbiM 3HaueHHEM. Tpebyembie nodnpoepammor. DICH.
Tpebyemvie noonpoepammet. Her. Memod. O6pattetine k noanporpamme DICH ans samonnenns sekropa ID (M4l).
- B 3aBHCHMOCTH OT 3HauenMii snementos sektopa ID (M41) sanonnsercs maccus X (NN,
[IPOI'PAMMA 41 M4) no caeayowemy npasiay:
1. SUBRCUTINE MA(G,JTE,C, M) e ID()=1, ToM=M-+ 1 n xxﬁ_u M) = ZN (T, [IP); .
2. DIMESION CUE) et ID(2) =1, tfo M= M+ 1u X (T, M)= ZN (T, IQ);
" c=6(1) apn 1D (3 ;znz+ L
- ~ - P IDE) =11 x (1, My =2ZN(T, 1IP) x ZN(T, 1Q),
e M=1 9.0 22 I-I1 le T=1,2, ..., N.
5. I=2_ 10, IK1-JE) 20,20,23 ‘
6. 20 TRC-G(1)) 24,22,22  1i. 23 RETURN MPOTPARA 43
' 1. SUBROUTINE ZARCH, NI, AM,Md,MY1, ZN, X, ID, TIP, IQ, 100, )
7. 21 c=c(1)
6 Mo 1 £1D 2. INTEGER T, ID(MYL)
: : n 3. REAL % CHill, ), ZHQTH, M)
- I, CAIL DTCH(I0Q,ID
NOANPOTPAMMA RAZR T
5. *h41,2) 16. X(T,M)=24(T, 1)
Tepepacnpeenerie 3/ieMeHTOB BeKTOpa A B 3aBHCHMOCTH OT 3HaUYeHH 3J1eMEHTOR R DO 601 T=1,K 17. 603 CONTINUE
GunapHoro sektopa ID (nporp. 42). - - _
O6pamenue. CALL RAZR (MV, M, M4, M41, ID, A). £ d=1 18. TF(1D(3).52.0) GOTO
Onucanue napamempos: 8. TF(I(1).EQ.0) GOTO 19, *601
M — makcumasbHan JaHHA sekTopa A (M),
M41 — psvna GurapHoro sextopa ID (M41) - 9. *602 20. M=+
M4 — Homep nocaiemuero siemeHTa sektopa A (M), Ao kotoporo oH upeoGpa re =
syerost; 10. hetist 21, X(T,M)=2N(T, TTP)*
MV — uHcio saemento BekTopa A (M), kotopoe HeoGXoAHMO mepecTaBHTh 11. %CT,M)=ZH(T, TTP) 22, #ZH(T, 10)
cOrVIacHO 3Ba4eHHsM pekTopa 1D (M41);
iD (M41) — BuixoaHOH GHHADHBIH BEKTOD; 2. 602 CONTTHUE 23. 601 CONTINUE
A (M) — BekTOp 3HaueHHIl, KOTOpbIE HYMKHO IEpecTaBHTh. . .
TpeGyensie noonpoepamms:. Her. 13, IF(ID(2).EQ.0) GOTO 24, RETURH
Memod. Tlepasle M4 snementos sextopa A (M) nepecranasinpaiotcs nocaenosa- 1, *603
TeJILHO NO caepytouemy npasuay: ecan ID (I) = 0, o A (I4-1) = 0; npu ID (I) = 1
A4+ D=AMV)u MV=MV — |, rge l=M4—1), ..., 1. 15. M=p+1 25, EXD
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noanPOrPAMMA KRIT

BuiuncsieHHe KOMOHMIIMPOBAHHOTO KpHTepHs (nporp. 44).

O6paugenue. CALL KRIT (LL, REQ).

Onucanue napamempog: Onucanel Ha c. 94.

Tpebyemote nodnpoepammer. Her.

Memod. ®opmupyrotes kpHrepud sHaa: REGg; = REG; - REGs REG, =
REG, -+ REG,.

[IPOIPAMMA 44
SUBROUTTINE RIT(LL,REGC)

REAL REG(LL)
REG(8)=RBG(1 HREG(6)
RIG(9)=REG(L FREG(7)
RETURI

LD

S W N
.

* NOAMNPOTPAMMA MISN

Bbiuncnerte 3HauYeHHst KpHTCpHSL HecMelleHHocTH (mporp. 45).
O6pawjennue. CALL MISN (N, M, NN, MM,. LL, X, AA, AB, AAB, YA,

VB, YAB, REG).

Onucanue napamempos: OnHcansl Ha ¢. 94. -
Tpebyemoie nodnpozpamume:. Her

TIPOTPAMMA 45

1. SUBROUTTHE MISHCN,M, NI MY, 1L, X,AA, AR, AAB, YA, Y B, YAB, REG)
2. REAL XCHIL 10, ARG, ABQ2D), ANDCIALD, YACIND, YBAII), YABCHN)
3. *RIGCLL)

4, D2=0,

5. 130, 16. 2 CONTINUE

6. Da=0, 17, D=2+ (Y AU~

7. D0 1 H=1,N . , 18. YICI) x2

8. ya(E)=aa1) . 19, D3=x(1,1 %2+ 3

9, yBLIO=A5(1) 20. DU=D4+YABCI)*x2

10. YABCK)=AABCL) 24. 1 CONTINUE

11, DO 2 I=2,i 22. REG6=D2/13

12, YAGE=Y ACEO+AACT X (K, 1) 23, RECT=D2/Dl

13, YBUOD=YR(I +AB(I XK, 1) 24, RETURN

14, YA )=y AB(KO+

15, *ABCIXCK,I) - 25, BHD
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noaAnNPOrPAMMA  EKSTR

%

Boiukcnenne cpelHUX, MHHUMAJbHBIX H MAKCHMAJbHBIX 3HAYeHHH BXOAHOTO BeK-
Topa (nporp. 46)

O6pawenue. CALL, EKSTR (NV, SMX, SMN, SSR, IMX, IMN, MNU, S).

Onucanue napamempos: Onucaub Ha c. 94.

Tpebyemeie nodnpoepanme: FLOAT

TIPOTPAMMA 46

1. SUROUTINE EKSTR(S,NV, SMN, SMX, SSR, IMN, TMX)
2. REAL SCHV)
3. SSR=S1
4, SMX=51 12, #=]
5. SMiESL 13, IR SMN.GT.SCI)) SMK
6. 0 1 T=2,NV 14, #=5(1)
7. TF(SMX.LT,SCI)) X 15, SSR=SSR+S(1)
8. *=] 16. 1 CONTINUE
9. TF(SMELLT.SCT)) S 17, RETURN -
10, ° *=5(D)
11. TPCSUN.GT.SCI)) TMN 48, END

IF'nasa 4

MOJAENMPOBAHME MOJIEK

1. 3AfAYA MOAENTMPOBAHWSA ®U3IUUECKMX TTONENA

[pn mopennpoBaliu PU3HUECKHX NOJEH HACHTH(OHUHKDYIOTCH (CTPOSTCA)

KapTHHBI NOJISI H OUEHMBAIOTCS ero napameTpbl MaTemaTnueckHe mMoJleslH [OJA HeoG-
XOAHMB! AJISl NPOTHO3HPOBAKMA €ro faJbHeHLIero pasBHTHS KaK BO BpPeMeHH, TaK U B
[POCTPAHCTBE, a TAKXKe JJIfl CHHTE3a 3aKOHa ONTHMaJIbHOrO ynpasJeHHs moJaeM, [IpH-
MepoM (PH3HUECKOro MoJIfA, IOAJNENKALIero MOASNMPOBAHHIO, MOXKET CIYXKHTb UOJe
3arpsi3HEHHs BO3AYWHOIO HJIM BoAHOTrO OacceilHa, nosie sSAepHOro peakropa H T 1.

B Tex cayuasx Korja KoaHuecTBO MCXORHBIX NAaHHbLIX MAJIO, IPaKTHUECKH HCKIO-
yeHa BO3MOXKHOCTb MPHMEHEHHS KaKHX-JHO0 BePOSTHOCTHLIX MOJe/ell, OCHOBAHHBLIX Ha
IOCTPOEHHH MHOrOMepHbIX pacnpejefeHnit PeasbHasd BO3MOXHOCTb MOAENHPOBAaHHS
CBSi3aHa C NMPHMEHCHHEM MeTOJVB CaMOQpraHH3auHi Mojesteit Ha DBM, ocHOBaHHbBIX Ha
nepebope GOJBLIOIO 4YHCAa Mojesell — NpeTeHAeHTOB (B (opMe KOHEYHO-Da3HOCTHLIX
ypaBHeHHit) Ha DBM. 3TH meTOAb! TPeGYIOT CPaBHHTENbHO HEGOJLILIOTO UHC/AA TOYEK
HaMepeHH{l, H npH BbIGOpE BHELIHEro KpUTEpPHS ceJieKLHH COOTBETCTBYIOLLEro BHIa 06-
NaJlaloT 3HAYHTEJNbHOH noMmexoycroffuusocTbio (CM. T, 2).

Jna nocTpOeHHA HOJS HCMOJAb3YIOTCA RaHHbie HaGJIOfeRHA B TOYKaX [OJs, AaH
HEle O MECTODPACMOJIOXKEHHH, HHTEHCHBHOCTH H BpEMEHH NeHCTBHS BO3MYLLAIOUIHX BO3-
nefictsHfl. B sajaue MOZesMPOBAaHHA MOJS 3arPs3HEHHA BO3AYLUHOTO H BOAHOro Gac-
cef{HOB — STO COOTBETCTBEHHO JAaHHble HAOMIOAEHHH KOHTPOJLHBIX CTAHUMH U JaHHble
0 MeCTOpPacnoiOKeHHH, HHTEHCHBHOCTH H BPEMeHH BLIGPOCOB 3aTPA3HAIOLIHX BeleCTs.
BLIGOD BLIXORHOH BEJIHYHHBI H apryMeHTOB OnpejessieT NOCTAHOBKY 3ajauH MOAEJHPO-
BaHHSA, KOTOpaf 3aBHCHT OT UEJH MOC/AENHEro (HHTepIOAALHA, IKCTPANOIALHS HJR
NPOTHO3), a TaKXKe OT HaJHYHs HCXOQHOH HH(OPMALHMM, HCMOJb3YEMON AJs1 CHHTe3a
MOJEJIH.
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B nanmoit raase onncann npol paMMil MORCAHPOBAIHA IONC]t, KOTOPLIC MRHMEHHMB
IS pelllcHH s 3a/laud HaXoXeHs 3aKOHA HIMCHEeHHs  BBLIXOMIOH BEJHYHHLL B CJe
RYIOUHX MOCTaHOBKAX. 110 AAHHLIM H3MEepeHHH B HEKOTODLIX TOYKaX MOJs; Mo HHdop
MauKH 0 BOIMYLIEHHSAX; O TeM H APYTUM JaHHBIM BMecTe

B nepBoii nocTaHoRKe ypaBHeHHe TypOyJIeHTHOl AH(DY sHH (B KOHEYHO-Pa3HOCTHOI
dopme) He 3afaeTcs aNpHOpH, 2 HAXOJHTCS HA OCHOBAHHH ONBITHLIX JAHHLIX MO MPHH-
LHITy CAMOOPTaHH3ALHH NPH OMOLH nepeGopa Wwal/IoHoB H HeaHHeitHocTel. [lpn aTom
YHCJI0 4JIEHOB NOJHOFO ypaBHeHHs OOBIYHO 3HAUHTE/IBHO MpPEeBLIUIaeT YHCJIO OTBLITHLIX
AanHbiX  OueHkH KO3(xPHIUHEHTOB HaXOASTCH MO METOAY HaHMeHbIUHX KBaApaToOB; pe-
weHHe — pH  NOMOILH  [OWaro-

BOTO HHTEIPHPOBAHHA KOHEUYHO- v
Pa3HOCTHOrO  ypaBHEHHs 7

Bo BTopo#i mocranoske apry
MEHTBl KOHEYHO-DPa3sHOCTHOH  Mo-
jeay  BbIGHpAIOTCA TaK, uTOGOH! / AN
BHA YpaBHEHHI COOTBETCTBOBAJ
MATpHILE «BXOA — BLIXO». 7 o+ \

Bue 3asHcHMOCTH OT nocTa
HOBKH 3a3Jaul MOJEAHpPOBAaHHS 06- R -2,01-1,010,0*1,0 N\
JIACTBIO WHTEPIOJAUNH  Ha30BeM
YacTb NPOCTpaHCTRA, Jexallyk h@x 0,1 /QMW )
BHYTPH MHOTOTPaHHHKa, BepLIHHA
MH KOTOpPOIO fIBJAAIOTCA [OrpaHHy-
Hble KOHTpOJbHble cTanuud 06
J1aCTb SKCTPAMONALUHH JIEXHT BHE  Pye 7 [lpumenenue waGjgoHOB IJIS  IKCTpa-
370r0 (B OGllem c/1ydae) TPEXMCD  nojguMK B HAnpaBieHHW OCH OGJACTH 3arps3-
HOr0 MHOTOTDAHHHKA (PHC  7)  yepusn, 3aKJIONEHHOH MEXK1Y KOHTPOAbHBLIMH
Ha puc 7 noxasanm wabaouyl  craguusmu I, 2, u 3
AJs SKCTPanoJAlMK B HanpasJe
HHW OCH x OGJIACTH 3arpsi3HeHHd, 3aKAIOUCHHON MEXAY TpeMa KOHTPOJbHLIMH CTan-
udamu I, 2 u 3

[py nporHo3Hposali# 06NacTb HHTEPMONSLHMH JIEKHT BHYTPH BPEMEHHOTO HHTEp-
BaJa ONBLITHHIX AaHHBIX O6AaCTb NPOTHO3HPOBAHHS JISKHT BHE 00JaCTH UHTEPMOJIALUNHH
npouecca XapakTepHOH 0COGEHHOCTHIO O06/MACTH HHTEpPHOMALUMH ABJACTCA TO, UTH,
corsiacHo Teopeme BeilepwiTpacca, smofas KpHBas, ONHCLIBAeMas JOCTATOYHO CJOK L0
(byHKUHel, YKJIaIbiBaeTCa CPefid ONLITHBIX TOYEK JOCTaToYHO Xopowo Tosabko B 06-
JlacTH 3KCTPANoJISIGHH U NPOTHO3a KPHBBIe GBICTPO pacxoAsaTcs, o6pa3ys TaK Hasbisae-
Mblit «Beep» nporHo3os. MozZeas fo/KHa CUOTBETCTBOBATL TOH QYHKIIHH (MJIH peIBEHHIO
audxpepeHUHANBHOTO YDAaBHEHHA), KOTOPaa B OGM4CTH SKCTPAMOJSUHH HAH MPOTHO3U-
poBaBHS ROMKHIE APYTHX cooTBeTcTByeT OyiylieMy XOly mpouecca.

" B 33BHCHMOCTH OT APHHUHNA BBIOOPA apTYMEHTOB MOXKHO PAa3JMuHTL TDH 3aNaud
MepBas 3ajata OcHOBaHA Ha MPHHIMNE HEMPEPBIBHOCTH» HJH «GAHKHErO AeHCTBHAY,
BTOpast — Ha IPOTHBOMOJIONKHOM MPHHUHMME «¢JajbHero feficTBHA», B TpeTbed 3aia-
ye, KOMOMHHPOBAHHON. UCHOJBL3YIOTCS VAHOBPEMEHHO MPHHIMIL! «AAJbHETO U OaHX-
HEro AeHCTBHA» i

Mozenb MoXeT 6bITb FOUCUHOR HAK MPOCTPAHCTBEHHOMA, OAHOMEPHOIl, ABYMEpHOH,
TPEXMEPHOH HJIH MHOrOMEpHOH, 41refpaHuyecKol, rapMoHHYeCKOH HJIH KOHEuHo-pas-
HOCTHOH (MdrbeperuHanbHof) Ecn monens CTPOUTCA MO A4AHHBIM HaOMIONEHHH, B KO
TOpLIX He YKa3aHO NpOCTPaHCTBeHHOE paiMellleHHe JAaTUHKOB (HAM KOHTPOJIbHLIX CTaH
UMK) TO OHa Ha3biBaeTCa Mowewnod B 3TOM ciyuae 3ajaua pelaercd Tak, Kak GyATo
Bce faHHble coOpaHbl B ONHOH TOUKE MPOCTPAHCTRA.

Mogaenb HaibiBaeTcs npocmpansmeeHHod, WA MOAETbIO [10Jf, €CJH B HCXOLHBIX
AAHHbBIX COAEPKHUTCA =:%CU§NEE= 0 pasMeilleHHH zo:iuo.\:u:c.:w_smﬁ:Hmhrzzx CcTan-
uuit 8 npoctpaHcTse [lpocTpaHcTeeHbie MOJeNH TPeOYIOT HaJHUHA HE MeHee Tpex
cTaHUHMI 00 KaxAo# och Mogenn ¢ ofHHM apryMeHTOM Ha3hIBAIOTCH OJHOMEPHBIMH,
a ¢ HECKOJbKHMH — MHOTOMEpPHbIMH

Mlepsas 3aga4a MojeanpoBasue 013 (10 KOHEYHO-PA3HUCTHBIVM AHA/IOFaM ypas-
Henn#t TypOyaentHoH auddy3uu, OCHOBAHHBIX HA MPHHUHIE «OAHIKHErO AelCTBHAY,
Ypapnenus TypOyseHTHOR AH(DY3NH OCHOBAHBI HA MPHHIHIE «HEMPEPLIBHOCTHY HJIH
«OJ/IMKHEero AeACTBHRA» COCENHHX APYF APYTY 4YacTHL, obpasymomlx (pH3HYeCcKoe moJe.
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2neMedTapHLIM WAGM0HOM B TCOPHH KOHEHHO-Pa3HOCTHLIX yYpaBHeHHH HasbiBaeTcs
reomeTpHuyeckas GpUrypa, moKasbplBalolast, KaKHe HMEHHO Ccoce/iHe TOUKH 105 HCNOb-
SYIOTCA AJsl TOCTPOEHUSI CTPYKTYPbI ypasHenHsi. MamcHenHs mons B AByX COCCANHX
KaeTKax (KyGHKax) JoCTaTOYHO Qs 0TOOpaxeHHs nepBoi npon3soanoii (no ocH paco-
AOXKCIHUS KACTOK), a B TPCX KJACTKAX — JAJS anajora sropoil npouspoanoii {24].

Mpumepnt cootsercTsis aHueiinbX AnddepeHUHanbHLIX YpaBHeHHIT HX KOHEYHO-
PA3HOCTHLIM aHAJOraM H 3JeMenTaphiviM walbioiam nokaszans Ha puc 8 u n taba. 7.

Hasn duanueckux noneil o6LIYHO H3BECTHLI HEKOTOPLIE AETEPMHHHDPOBalIHbIE MOJE-
JIH MOJA, MaTeMaTHUCCKH Bblpaxaembie B pHAC AxdxpepeHupanbibiX HAM HHTErPO-
muddepenunanbubix ypasnenuii. Takue ypaBHeHHfi MOXKHO HCNO/AL3OBA1L B KauecThe
06pa3ud npH sbIGOPE BHAA aprymMetToB H GyHKUHIT, YHACTBYIOWMX 8 MOJAHOM OlMCanuy
mMopean (KomOHEHposanueil MeTon) JletepmuuHuposannoe ypasHeune audbysku yka-
3bIBACT HA onpejcieHbiit Waljgon, KOTopblit teaecoofpasno NPHUHSTHL 38 OCHOBY uepe-

Oopa. [Moanpiii wabaod noay-
0 t yaercs us wabnona, oTseualo-
0 t uiero IeTepMHHHPOBAHHOMY
o-f -2 ypasderuio guddy3uu, npu no-
MOUIH HapallHBaHHS €ro pas-
N w3 A el o1 MepoB :% OJIHY HJIH J1BE xmmﬁ
o+ Q.Q - KIt 110 BceM ocsiMm DTo 03Hava-
€T, uT0 He(OXOAHMO NOBLICHTHL
NOPSJOK YPABHEHHSA HA €RHHH-
uy (HaH ase), 4ToOLl 1aTh BO3-
a 6 MOXHOCTb aJITOPHTMY BbIOpaTh
GoJsice o6UIHIT 3aKOH.

[lpn soaenuposatun uc-
fIO/Ib3YeTCA [BA OCHOBHLIX BMH-
na MIYA: komGuHaTOpHBIH,
¢ NOOYepefHbIM MIPUPaBIHBAHHEM HYJIIO TeX HJH HHBIX KO(DDHLHEHTOB MOJHOTO NOJH-
HOMa H  MHOTOPSIAHbLI  (nOpOroBbiii).

[epebop wabaonos 1 nepebop cmenenu reauneirnocmu («06olinoll nepebop).
[Mpu uncae caaraeMbix NOJHOFO NOJTHHOMA MeHbile ABajuaTh Aasa sLIGOpa MOJeaH on-
THMaJIbHOR CIOXKHOCTH HCionb3yeTcs KomGliHaTOpubit anroputy MITYVA (¢ sanyaqe-
HHEM BCEBO3MOM(HBLIX KOMOHHAUHMH WIEHOB MOJHOIO NOJHHOMA), NPELYCMATPHBAIOUWHI
nepe0op BCeX BO3MOMHULIX HaCTHLIX NMONKHHOMOB. B 3TOM ciyyae AOCTATOUHO PAacCMOT-
peTb TOJNbLKO OAHH, HaHnGosiee NMOMHBIN, 3aBelOMO JOCTATOUHBIA Waba0H, CTeneHb KOTO-
poro paBHa UHCAY apryMesToB; Torja nepeGop wabioHoB He TpebyeTcs. [lpu uucie
cylaraeMbiX AOJMHOTO NOJAHHOMA Goablue 20 15 86I60pa MOJENH HCHOJIbL3YeTCs MHOFO-
paaubli (noporosuifi) aaroputy MITY A, npH KOTOpOM BO3MOXKHA NOTEPH HEKOTODLIX
YaCTHBIX MOJHHOMOB.

YtoObl pacwHpHTh nmepefop, ue1ecooGpasHo NpHMEHHTb: nepeop (wabJaoHOB (CO-
¢TaBa apryMeHTOB), HauHHas C caMOro MPOCTOTO ABYXK/eTOYHOro mwabsona (puc. 8, 6);
nepefop BCEBO3MOXKHLIX MOJHHOMOB /1Al KAXK/AOTO U3 WaGJOHOB MO MHOTOPAJAHOMY aJ-
roputmy MIYA ¢ nepeoGosnauenvieM nepemeHHbIX, HayHHAs C [OJMHOMA HEPBOil
CTelleild ¥ KOHUasi NOJHHOMOM, B KOTODOM BBICILAs CTENCHb PaBHA YHC/IY apryMeHTOB,
YKa3aHHOMY B JaHHOM WalbJoHe

Takoii apoiinofi nepeGop WAGAVHOB W HEJHHEHHbIX [OJHHOMOB 42T BO3MOXHOCTh
Gonee MOJIHO MEPCCMOTPETb MHOMECTBA BO3MOXHBIX YacCTHLIX NOJHHOMOB B 3aJauax,
rie 43-3a COABWOrO YMCHAa apryMeHTOB HeJab3sl MPHMEHHTH Gojiee npocTol KomGH-
HaTOpHLIL anroputy MIYA.

[Ipu pewennn mepBofi 3anaun npHMeHsieTCs CIeAyloulas nocranoska: Modeauposa-
Hue NOAR 302PAIHENUR N0 QAHHBIM HECKOALKUX MOUeK usmepenus (nepsas 3adaua, nepsas
normaroska | = 1)

[MepBas noctaHoBka 3ajaud MOLENHDOBAHHA [MOJAA 38KJIIOUAETCA B NOCTPOLHHY
101 A K TOJBKO B 06JaCTH HHTEPNOJIALMHH, HO M Ha 3HAYNTENLHOM PACCTOAHHH 3a Ipe-
Aesiamd ?Toft 00JIACTH, T. €. B 3KCTPANOJSLHH [0Js H NPOTrHO3e ero Pa3BHTHA BO Bpe-
meHH. TIpu sTOM mpepnoJaraercsi, UTO BO3MYLIEHHS CPAaBHHTEJBHO MaJi0 H3MCHAIOTCS
BO BPEMEHH, MO3TOMY HENOCPeACTBEHHO HEe YuHTHIBAIOTCA. Tak#M o6paszom B nepsoli
NOCTAHOBK¢ MHOXECTBO apTYMEHTOB COJCPKHT B cefe TONbKO AaHHble O NMapamerpax
10411 B onpejiedeHHbIX Toukax. EcaH TakHX Touek mano, TO (KaK yKa3blBajaoch) BRYTpH
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Puc. 8. lloas nurepnoanpoBanus undposbIX AaH-
HBIX THOA «camoJeTs (q) W «aHaroualb» (6)




06N1acTH HNTEPNOJAALUMN JaHUBIE MOXKHO HHTCPNIOAHPOBATH, 4TO6L MOJYUHTb CpeiHue
3HauelHs noKasareaei :mﬁmz_mq,ﬁow B0 BCEX KBajapartax nojad [ — x Nﬁ_wv\xw.ﬂm::m: HH-
Tepnoasuis [22] cocToMT B TOM, UTO CHA¥aJa AaHHLIE H3MEPEHHH HUTEPHuJHpPYIOTCS
(MEXy TOYKAMM) 1O METOAY HauMmehbuX xsajapaton. [osyuennoc «ndposoe noJe»
HCHOJMB3YCTCH s CHHTE33 KOHCHRO-PAIHOCTHDLIX ZC:.O.:Q_.._. :U:—du::v_x Aast uporuo-
3UPOBAHHS W 3KCTPANOJSiUHH 32 npejenaMH o0aacTH HHTEPNOJSIHH.
Huoxe-nokasanel ypasHeHHs TONBKO AJIst AisyMepHoii mogend g = f (x, ). [lo ana-

JIOTHH MOXHO COCTaBHTb NOAOGHBIE YpaBHEHHsI M JJisl TPEXMEPHOro (MJM ueTbipexmep-
LOro) MmoJist.

%Em:m::m S napaMe1poB noAis npH wabJyoHe 5 (cM. Taba. 7) MOXKHO 3anHcaTeb
B BEKTOPHOI dopme:

VIS NPOTrHO3HPOBAaHHS

Git4-1.0y = %o LOk(0,0p k0, 1yr hio, 41y To(—1,00 Th(—2,0p0 +++ » Gp—r,0ph (41
Al WNG‘HUN—._OH—&FSS

Fjt—1,00 = %o L9000,0yr To(—1,0) Fr(+1,00 Tr(0,— 1) k0, —2)r - =+ » k(o,—m)lr

Tle O, — BEKTOp NOJHHOMHaAbHbIX QyHKUHH (AMHeliHble, Heaunelinbie, 0e3 KoBapHa-
. BUIT HAH C HEMOAHLIM YYCTOM KOBAPHALKIT) Pa3MCPIOCTH |,

Bo Bcex npHBOIMMBIX ypaBHEeHHSIX BEKTOP H3MepsieMblX BHEIUIHHX MepeMeHHBIX,
CTOAUIHI B MPaBOil 4acTH, B OOLIEM cydae MOXKET COAePXKATb KAK caMH nepeMenHbie,
TaK ¥ WX 3aMa3jblBaioliHe 3HaUeHHs, a TakXkKe KoBapHaluuH (o JBe), KOTOphle MOXHO
paccMaTpHBaTb KaK OTAeJNbHbIE NMepemMeHHbule, HanpHmep,

9oy 920y -0 A=ty 9o—1y -+ - » E:S. QES? 3.8% a:l.:v

B paccmoTpeHHO# ABYyMepHO#M 3ajaue He YUMTHIBaJACA npouece AH(PY3HH KOoM-
IIOHEHT [0J1S1 M3 CJIOS B C/IOH M OcelaHHe YacTHIL MO BepTHKadH. [as yuera sTHX
ABJIEHHH BBOJUTCA TaK Ha3biBaeMas «PyHKUHA HCTOUHHKA» HJIH «OCTATOK» — QYyHKUHA
KOOpJIMHAT KBajpara, 8 KOTOPOM H3MepsieTcs BbIXOAHaf BeauuHHa. Kpome Toro, B
(QYHKUHMIO HCTOUHHKA BXOAST BO3MYLIAloWHe BO3JEHCTBHA (YyeT ocefaHHst YacTHI 3a-
PPASHAIOUIHX BellecTs H GOKOBOI NMPHTOYHOCTH 3arps3HeHHil, a TakXe BHCIIHWe BO3-
RefiCTBHA cpenbl).

Bropas 3agaya: Mopaeinposanne noded MO KOHEYHO-PA3HOCTHBIV  YPABHEHHAM,
COOTBETCTBYIOWHM PACIUHP2HHON MATPHUE «BXOJX — Bbl(0A» (OCHOBAHHOI Ha Np 1K HNE
«JanbHero neficrsusi»). Kpome ananoros ypasHeHH#t TypOyJeHTHOH audxpysud, aas
MOACNNPOBaHHUS (QHU3HYECKHX noOsiefi NPHMEHSIOTCS ypaBHEeHHMsi, COOTBETCTBYIOWHE
(QYHKUHOHAJIbHOH MaTpHUE «BXOX — BHIXOAY.

Peuwenne sropoil 3amaud MomeanposaHus noas yao6Ho, ecan rtpebyercs Aath
TIPOTHO3 U3MEHEHH S NOJIS BHYTPH 06JaCTH HHIEPNOJSUKH NPH H3MEeHEeHHH BO3MYLLeHH}
BO BpeMedH. 11 9KCTPanoAsiHy MONst aleKOo 32 Npefesnl YKa3aHHoil ofiactu peule-
HHe BTOpO# 3anauu He ofecrieunBaer TouilocTH. BTopas 3agasa nuMceT TPH NOCTaHOBKA.

[epeas nocmanoska (11-1): Modeauposanue no mampuye «6x0d — 8o1x0d», ucnors-
3yroujee UHPOPMAYUIO UCKAIOHUMEAbHY moeK u3mepenus B neppoil mocranopke ajin
i-ii TOYKH HCIOJIb3YIOTCA CJIEfyloulHe YDABHEHHSA NMPOruo3a:

n

. & .
ity = V a5 (), @.2)
f.w,II ’
rae :

(.S S S S s ) s P

= _Q:o,. Figmty =+ v =1y =+ 0 Tj0p Tty =+ > Q:I..C_. i=1,n,
Qv — nlapaMerphbl noJisi; o — oneparop OJHHOMHAIBHDIX PYHKUHI; M — KOJHYECTBO
TOYEK H3MepPEHHS; 1 — KOJHYeCTBO KoMmoueHT. Hanpumep, npum = 3, n = 2,7 = 2

1 — (2) (2) (2) (2) (2 (2
i+ = %21 E:S. Ai(—1y =2y 920y QmAVI.:. wAvIS_ -+
(3) Amv (3) (3 (3 (3)

+ ;5 _Q:S. 1(—1p Ti—2) Qm:v:. mﬁwn:. QNIS_. 4.3)
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Tabruya 7

[lepeGop watGaoHoB ¢oOPpMHl ZHAaroHaMW H MoJdyYeHHe NAHHWX 148 AByMepLo#
3agaud NPOrHO3HpOBAHHA

[a6 [MocTemennoe ycsaox HeHne
HaGnonb a0aHUb AAHHBIX MOZEJH M ananora

——tag=F[( %)

Q‘; QQQ
0,0 1+1,0 ! 4
. dt1,0 = ? Q.T_.o. kJT_.ov -+

- = + 7 (90,0

+ 45— 1 ayq ==

94401900 90,1 , =/ :. x)
0,0 {+1,0 }-=— T _1_ Q0 =T (0 ¥py,0 +
+ 5 (90,00 Qo...Lv

0t

0%
01 o Taga t

0,0 |*,0 |~ Yur0|90.090,1| 30,1 +§ +§ ft, x)

o1 Q10 = r o %410+
+Fa So.o. 96,410 Qa.l_v

— 0

. o T %» +

o
o-1 ..TQ» lTnm M -+

4,000 [+,0 941,0|90,0 |90,41]90,-1| §-10 + a.e ={( x)

PR RV R RV 41,0 =

il = fu (et 5y 0) +Fa X
X {gp,0» qo,++1>
90,—1° Ql_.cv

a3 02
&N +a S+

o~ +ay w5 m +:4 +

20|10 00|10 | |%en0)%0.0 |%01 90| 900|920 |4 0, 2 4 ag=fa, x)

0,41 Tt = h Q.T_.c. \«.Trov +
+ F2 (40,00 Q0,410

90,—17 941,00 92,0
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[T podorscenue mafin. 7

[Mocrenenuoe ycaoxuenune

HabnoHb Fabauum  Rauibix MOJENH H anajora

0
99 4o 9 g gy =

§+1,0190,-1 =it
. pro="h{ 0 %0 +
+fs Ec_l_v

.s\_Q .

0% %
o T e

1,2

g QQ
941,0190,-119-1,2 tay 5 +a +

- +§QH\:‘ x)
+,0 =

Qp0=h 0 %0 +
+ i So..l_. Gp,—2)

03q 03¢
5 T g

0% 0%
= I

-1,-2 -

941,0190,-1]9-1,-2|9-2-3 +a, +a, ——

+agg=1[(, %)

9410~ f1 Q.T_ 00 X1, o+

+f2 (90, —1> 9y, —2
le.lwv

\

Kaxk BumHO, napaMeTp nosis B AaHHOM (-il TOUKe 1015 CTABHTCA B HENOCDPEACTBEH-
HYIO 3aBHCHMOCTb OT 3HaueHHH noxasareneil, CHATHIX Ha G/MKaMHIINX TOYK3X C pas-
JIMUHEIMH 3aNa3fblBaHHSIMH BO BPEMEHH

Bmopas nocmanoexa: (11-2) Modeauposanue no mampuye €8xo00 — 6bix00», uc-
noabayroujee ungdopmayo o 803myuenusx. Bo BTOpoA NoCTaHOBKE AJsA i-H TOYKH ypas-
HeHHs NPOTHO33 MMEIOT CJEAYIOWME BUIL:

p
Ty = X Bsy ) .9
Sl . .
rae ¢ — :uvmzmanz nons; AS — pexTop BO3MylleRHT; -
S S S
_y.:s. :.....:. ey ?:.I.c. e »SZV. ?il:. eoes Aynbi

um\ — oneparop MOJHHOMHAJABHBIX OQYHKUHMH; p — KOJHYECTBO HCTOYHHKOB BO3MYy-
UleHHH.
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Hanpuwmep, npun = 2, v = 2, p = 2 Gyaer
i 1 { 1 1
Qg = Bu iy Ay Moy A5 A8 Mgyl +
(2 (2 @ @ 3@ 4
+ Bar (A Ay Ay ﬁ?. Ay Ayl (4.5)

Tpemos nocmanoska (11-3): Modeauposanue, yuumosaruee ungopsayin 8 mou-
Kax uamepenus wu 0 sosmyuenunx B oGuteli (Tperbeil) noctanoBKe 3ajadi Matphua
«BXOJ — BLIXO/» PACLUKPsEICS BRejleHHeM B Hee HAPHALY C BO3MYLUIEHHSIMH JaHHBIX ~a-
MepoB B GJHXKAHLWIHX ToYyKax

B ofweit mocranoske aas i-if 10UKH ypdBHEHHE [POrHO32

m
Gign = X 99 (¢ + V Bsy (%) (4.6)
v. S=l1
,m&f -

B MaTpuue yyacTByioT Kak Bo3mylleiinst A, TaK H 11apameTpyl noas q.

«Pynxyua ucmoynuxa». Ins yuera sHelnHX BO3AeHCTBHII (MpHBeAEHHOTO BeTpa
W Teuen s, TeMnepalyphbl BJAaKHOCTH W APYrHX (QH3HUECKHX BEJAHUHH) B ypaBlieHHSt
(4.2), (4.4), (4.6) pexomennyeics no6abHTL B KayecTBe cJlaraeMoro npasolt yacty QyHK-
KO HCTOYINKA

Tpetbn 3apaua: MoaeanpoBanue nojeit NPU OAHOBPEMEHHOM HCIIONL3OBAHUH 1IPHH-
{UNOB «GAMNHETO W JAbHEr0 AcHCTBHA». JTa 3aaua HMEET 1PH MOCTAHOBKH:

I Mogemtpoaune, Hcnoabsywlee npuuuun «GIHKHEro JEHCTBHS It MATPHUY
«BXOJ — BbLIXO», YUHTBHIBAIOULYIO HU(OPMAILIO B TOYKAX H3Mepenst (1MOCTAHOBKA
[H-1). B 3rol nocranoske nenoanayeics coueranue nocianosok 1-1 w 111

2. Mogenuposaune, HCHOMbL3YIOUEE NPUHLHT «BauKHero feflcTBUSY H MAaTpHLY
«BXOJ, — BBLIXOA», YUUTHLIBAIOWYIO Hu(opMaLHIO O BOIMYlUeHUsX (Bropas MOCTaHOBKA
[11-2), 4to siBasierct KoMGuuauuedl nocranosox I-1 u 11-2.

3. Moaenunposanute, HCHOAL3YyOUiee AIPHHIAN «OJIKHEro AefCIBHA» H PACLIKPeH-
HYIO MaTPHILY «BXOA — BbIXOA», YYMTLIBAIOLLYIO KAK [aHNbie B TOYKAX H3MepenHs, Tak
H o BoaMyulennsx (nocranoska 111-3), B srtoil mocrtanoBke Hcnonpsyercs coueraHHe
NMOAXOAOB K pewennio nociauosok I-1 u 11-3.

. 2 MMPOTPAMMA MIYA
C NEPEOBO3HAYEHMEM NEPEMEHHbLIX
. AN MORENUPOBAHMA AUHAMHUUHECKKUX MPOLECCOB

Mpeanasnavena A3 MOCTPOEHHN MaTeMalHYeCKHX Mojesell MPOCTPaHCTBEHHO-
BPEMEIHbIX [TPOLECCOB B BHAE KOHEUHO-PA3IOCTHLIX yPaBHEIHH C yueToM 3anasjbiBalo-
WHX apryMedToB No pe3yabTaraM uaryphuix nabuonenuii (nporp 47).

SIaptk nporpammuposannst AJITOJI, IBM BICM-6

Henonssyempie noanporpammnl. FORM, GAUSS, MAX, NORM, PAH)K, NM,
Ol1, SUM

Meton. Heobxoaumo naiity oany H3 sasucumocrefl ((4.1), (4.2), (4.4),
BLiXOAHOIT BeJHUHIDBI OT BXOXHLIX apryMEHTOB B Bii[le KOHEUHO-PA3HOCTHLIX YPaBHEeHHH,
Npi 3TOM HCMOAB3YeTcs ofiH 13 wabnonos (cM Ta6n 7). C noMoibio nepeobosHaveHns
IepeMelHbIX HesqHieliHoe 8 o6leM cayuae OITHCAHHe NPHBOAMTCA K JIHHEHHOMY BHAY
H B lanbHeillleM Ha KaX/IOM pRle CelleKUHH HCNoJb3yeTcs TONbKO JauHediHan Ga3oBas
¢yuxuns (aHHeliHoe yacTHoe omcanie). Hanprmep,” IpOLECC ONMHCHIBACTCH MOJHILM
TGJAKHOMOM BTOPOro nopsjaka BHAa

Q1,0 = %G00+ 910 + B39 _s0 + 40,09—1,0 + 300,09 —2,0 +
: 2
+ a_1.d—g0F @900+ g’ o+ Ay
TepeoGosuauan nepemennnie g4 0==¢, Go9=Wq, §_j0=Wp 9. 50=Ws, . 1«0

e s .wm..m.c = Wy, noayunm
g=a\W,+ aW, +aWs+ -+ + a,W,.
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. Ha kamuoM pfjle celeKUHH HCNOMNB3YETCH 4acTHOE OMHCcaHHe BHAA
q="b,+ oW, - 6,W,.

3asaua onpejiesienist MOACAR ONTHMAAbHOH CAOKHOCTH B BHJAEC KOICYHO-DAa3HOCT-
HOro ypasHeHHsl pa3bupaercsl Ha ABa tana. Ha nepsoM 3Tane cHuTesHpylorca H oT6H-
paiorcs Mo KOMOWHHpOBaHHOMY kpHiepHio (2.24) KoHeuHO-Pa3HOCTHbIE YDaBHEHHS.
[Tpu 3tom Best BeIGOpKa pas6uBaercs na wacru: A u B, copepkamwme no 40% Bscex To-
yeK, HCMO/IB3YIOT MPH CHHTe3e Moaeseil 110 Kputepuio necMeuteiiiocti, a C (20% seex
TOueK, YUacCTBYIOIIHX TIPH CHHTe3e) — ISl OnpefeseHHst CPeSHeKBaApaTHUeCKOH owiG-
KH AJsl oT6opa caMblX YCTOMUMBLIX MOjejeil.

Koapduunents! nyuix Mojedeit, oToGpaHHbIX 110 KpHTepHio K3, nepecynThiBatoTCs
3aTeM no Bceit Bmibopxe. Ha Bropom stane n3 F sayywux Mojesed, NoaydyeHHBIX Ha
MepBOM 3Tane, OKOHYATeJNbHO OTOHpaeTcs OfHA HJIH HEeCKOJhKO CaMBIX YCTOHYHBBIX
MoJlesielt 10 KOMOHHHPOBAHHOMY KPHTEPHIO.

Onncanue napamerpoB. Beodumowe: -

M — uHCI0 BLIXOAHBIX BEJHUHH, A5t KOTOPBIX CHHTE3HDYIOTCH MOAGNH;
[T — yucao touexk B nociegosatensHoct A u B (0,6 obmiero uucna
rouex Bbi6opKH A -4~ B 4~ C, uro coorsercrayer A = B =
= 40%, C = 20%);
PM — MmaxcumanbHOe 4HC/IO PALOB CeeKiuHH;
DTAY — uucio 3ana3asiBalolluX apryMeHros;
[7 — uncno CTPOK MOJAS HCXOAHBIX LAHHBIX;
18 — uncsto cTonbuUoB NOJAS HCXOAHBIX AAHHBIX;
[0 — HoMep 3K3aMeHaLHOWHOH CTPOKH, HCNOJb3YeMOH IJIst IPOBEpKA
L mogean. Ilpi nposepke no Bcem cTpokam moas [0 = 0,
NI — uncsao Touek (pOrHO32 HAW IKCTPANONALUHH, HA KOTODBIX
nposepsercs yCTOHYHBOCTL MOJeJeH;
FF — uncaio  nywwmx  Mogeneft, orGupaeMblx aJsi npoBepKH 0O
MHTErpaiibHOMY KPHTEpHIO;
YO — cBobGona suibopa mo pagam. Kosanuecrso uncen pasuo PMH-1;
DX[1 : 17, 1 : I8] — maccus MCXONHBIX AAHHBIX.
Bowucasemoie:
M1 — upcano cTpoK MaccHBAa  apryMeHTOB Nocse  HeslHHeHHBIX
npeoOpa3soBanuii; )
NI —uyuciao cTon610B MacCHBA apryMEHTOB NoOCJAe HeJHHeHHBIX
npeo6GpazoBanuii, B Bubopke A -4 B -~ C;
DDX [1: 17, 1 : I8] — Bcnomoratennublit  MaccuB, HCHOAb3yeMblii B fpoueaype
MOLWAaroBoro HHTErpHPOBaHHS;
Yt : M, 1: NI] — mMaccuB BbIXOAHOI BeJHYUHBI;
X {1 :MI, I: NI] — maccuB npeopasoBaHHbIX epPeMeHHbIX.

B cayyae GoablIOro KOMH4eCTBAa HCXOAHBIX HenpeoGpa3oBaHHBLIX (1eDEeMEHHbIX
He06XOAHMO BBECTH OITHCAHHE HCXORHBIX MaccHBoB B c1poKy 7 (Maccusst DDX u DX).
CootsetcrBento uaMennts nonnporpammsl FORM, a Takke napamerpm M1, NI.

! noAanPOrPAMMA NM

DopMHpOBaHHE MATPHLBl HOPMAJBHLIX YDPaBHEHHEl AAA Ka)KAOTO H3 YaCTHOTO
OMUCAHHS W3 3arOTOBJEHHBIX 3apaHee 3jeMeHTOB (cM nporp. 47).
O6pawernue NM (HM, XH, T)
Onucanue napamempos:
HM — marprua HOpMaJibHBIX ypaBHeHHIt 4acTHOH MogesH;
XH — MaTpHua 37eMeHTOB HOPMAaJIbHBIX YpaBHeHHH Bcex Mojedefl;
T — napamerp, kKoxupyouHi HOMep BHIGOPKH.
TpeGyemvie ynxyuu u noonpozpammer. Her,

' noOANPOrPAMMA OIl

dopmuposasne Touek obyvalouleii noc/jefoBaTeJqbHOCTH (cM. nporp. 47),
O6pauenue. OIT (NI1, NO).
Onucanue napamempos:
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. NII, NO — nomepa Touex npobepovtoft H ofyualoweii nocaenobaresibHocTeli co-
oTBercinento.
T peGyesvie pynryun 1 noonpozpasse:. Her.
Memod. I'lo 3apaniibiM HOMEpaM TOYEK NPOBEPOYHON MOC/eNOBATENbHOCTH (o) M-
pyloTcsl ToukH oGyuaioulefi 110cC/ae0BaTe/bHOCTH

MOAMPOTPAMMA FORM

dopmupoBanne Maipuupt aprymenics X H BEKTOPa BLIXOZOB Moaenell VY (cm
nporp. 47).

O6pawenue  FORM (V, X, TAY, DX, Ii, 12, 13).

Onucanue napamempos:

Y — BbIXOAHASI BeJHUMHA;

X — MaTpula npeoGpa3’oBaHHLIX BXONHBIX apryMEHTOB;

DX — MaTpHua HCXOANLIX BXOIHBIX apryMeHTOB;

I1, 12 — pasmepbl HCXOAHBIX MaTpHU;

13 — upentndukarop, 3analowliil 3K3aMeHaUHOHHYIO NOCJAEAOBATENbHOCTD,
TAY — uucno 3ana3guiBaloliiX apryMeHToB,

Tpebyemvie gynxyuu u nodnpoepammoer Her,

Hpumewanus: 1 B nopgnporpaMme npeiycMOTpeHbl HeslHHelHble npeoGpa3oBanus
Hal HCXOAHLIMH TepeMeHHbIMH

2. Mopnporpamma FORM cocraBisieTcss noab30BarteneM [as hOHRKPETHOrO
wabnoHa.

[IPOCPAMMA 47
? ALGOL? s FORM, GAUSS ,MAL, MCRM , PALE, SUM,

* BEGTN’ * INTEGER’H, M,M1, I, PM,H1, 1,4, K, S, PR, M. , "REAL? XS, XH.
READCM, 11, PH). , "PRINT?* * (101 TP KAPTA=, 3T4,// )7 )M, I, PM. ,

' BEGIN’ * TNTEGER? * ARRAY ? YOL/02 PM/). , * TNTEGER’ 17,18, 140, DTAY,
FF, Ifl, Y, P1, Bd, P2, 11Dk, HCDCD, ET, GG. , READX UTAY, 17,18, 110, FF). ,
M1 2= (DTAY*#*2+9% NTAY+18)/2, ;L 12 =(18-1TAY -1 % (I7-2).,

*BRGIN' * INTBGER’ *ARRAY’ TAY(/1:M1/). , ? ARRAY *CML(/1%FF, 125/,
DDX, DX(/1217,1:18/), x(/L ML, 1:1i1/), Y (/1M 1201/, Ba /1M1 /)
*REAL’Ol, T, TX,¥B,C,C1,C2,¥M, All, 01l ,READCHO, DXD. ,

FORM(Y, X, DTAY, DX, 17,18,110,1).,* BEGIN’ . :
11. ARRAY?AX(/1:NM1/).,FOR’Je=1’ STEP* 1’ UNTIL’ M1’ DO?* BECTH’

12, ’FOR*I:=1’STEP’1’UNTIL’ H1’ DO’ AX(/1/):=ABSX{/J, T/ )., .
13, NORMCAX,N1,XS).,EKx(/J/):=XS.,? FOR? 1:=1’STEP’ 1°UNTIL > N1* DO’
14, X(/3,1/08=X/J,1/ /XS END? PEND’ ., "FOR? T3 =1’ STEP? 1 UNTIL N1
15, *p0°y{/1,1/3:=x(/1,1/0/8x(/1/)., Bz =UCL /O/ )., * FOR? T5=1"STEP 4
16. PUNTIL’ PM’ DO’ ? IF? B’ LT HOC/1/)° THEN? BM:=40(/1/).,

17.  ?BEGIN’’ ARRAY’ K01, 102, K03, K04 (/1:3/),CM(/1: B/ ), H1 , HM2,
18, IM3(/1:3,1:4/),0M /1210, 122/, XX, ¥y (/1: BM, 12H1/),

19. 10a(/1:34,1:3,1:P1/),CT, CTPO(/OM1/).,? INTEGER? *ARRAY?

20, NE(/1:BM,1:3,1:PM/),NC/1 /), nC /1 2% -1/ ), i, :
21, (/10,008,002 (/L -1/ ), up(/LiML/ D,
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22.
23.
24,
25,
26,
27.
28.
29.

0.
.

2.
33.

41,
42,
43,
44,
45,
46,
47,
48,
49,
50,
51,
- 52,
53.
Sk,
5.

&.
1.

* PROCEDURE?NMCLM, X1, TD. , *THTECER T+ , *ARRAY * X1I, IM. , > BEGTH®

2 INTEGER?S, R., S1=2.,Re=J. , B IM(/S, 1/ ):=M /1, 5/ )=
XBU/R,1,T/) ., HMU/S, S/ s =kH/R, 2,1/ )e y IM(/S, 4/ 022X HC/R, 3,T/ D s
5:=5+1,,R%=1.,” IF’ S*EQ’ 3’ THEN’ *GOTO’B’END’ . , ;

» PROCEDURE? OCKIT, MOD. , > INTEGER * * ARRAY * NI, 0. , * BEGIN?
*INTEGER’1,J,%.,2:=0,,I¢=1, ,NN: > FUR?J t=17 STEP? 1 UNTIL’ I DQ?
TP T B0 NIC/J/ ) THEN? ? GOTO MM, , 28 =2+1. ,NOC/2/ )5 =T ., MbM:
Te=I+1,,"IF I LE*NL’ THEN’ * GOTO’NN’ EXD’ . ,
yri=1,,FQ:P2:=40C/0/).,P1:=40(/1/)., FOR? 1:=1"STEP’ 1’ UNTIL’ B4
DO’ * FOR’J $=1’ STEP’ 4 "UNTIL’ PM’ DO’KK(/1,1,J/):=0., 'PRINT®

*» (46HHOMEP YPABHEWAf=,12)’*,YP.,'IF*P2'EQ’P THEN’*BEGIN®
?*POR? 12=1* STEP’ 1’ UNTIL’ P? DO*ND(/1/):=P~1+1.,’ GOTO* WEI’ END’.,
* BEGTH? * ARRAY* D2(/12P/). , " FOR? J =1 * STEP* 1 UNTIL’P’DO* * BEGIN’
D2(/3/):=0.,* FOR® 13=1 STEP* 1’ UNTIL’N1’ DO* D2(/3/ )i=D2(/3/
XU3,1/ /¥R, 1/). , JR(/3/)e=AB 12(/J/)) EXD’ , , PAHR(D2,ND, P)
YEND?*. ,WET:’ FOR’ J3=1’ STEP?1*UNTIL’ P2* DO’ *FOR’ 1¢=1"STEP’{
*URTIL’ N1°DO* XX(/J, 1/ )2 =X(ND/P~J+1/),1/). =L, , DRI =2,
PAAS* BEGIN’ *ARRAY’D2(/1:N1/).,* INTEGER’ * ARRAY* NIK/13N1/).,

_*POR’I%=1’STEP’ 1’ UNTIL N1’ DO*’ BEGIN’ D2(/1/):=0., ' FOR! Ji=1

*STEP*1’UNTIL’ P2° D0’ 12 (/1/)2=1R(/1/ P XX {/J,1/)##2 ERD’ . ,PAHK
(p2,ND,N1)., *FOR* T2=1STEP’ 1’ UNTIL* 1’ DO’ * BEG IN'HIY (/1/)s=HD
(/1/)4 NI2(/1/) s IX/H1~1+1/) END’ . , OICKIIL , NO1 ), , OI(HII2,HO2)
'END’ . ,EP'2=0, , K20, ,* POR’ I$=1’STEP* 1’ UNTIL’ I’ DO’ * BEGIN"Hs=
RI4(/1/)e,* FOR* J3=1> STEP’ 1" URTIL I’ DO’ * IF* W’ BQ’ N2 (/J /)’ THER'
'BEGIN' K2=E+i. NII(/B/ )3, , *GOTO  RIEND’ . , KJ ¢ *END’ ., * TP PH
B0’ 4" THEN' * BEGIN' *ARRAY’AY(/1:N1/).,* FOR* 1¢=1° STEP 1" UNTIL’
HL*DO*AYC/1/)3=ABS Y(/¥R,1/)). MAX(AY ,H1,YM, 1) END’ o , * BEGIN’
*ARRAY* XH(/1:P2,123,1:3/)., "REAL’ H21,H22,Y3,¥22, ,Ri=1~1.,¥ 3
s=SUMCK, 4,1,84,Y(/YP, /)., Y225 =SQRT(SUMCE, 1,4,N1,Y (/YR K/ )n»
2)/H1)+,’ BEGIN' *ARRAY* 0OB(/4:R,122/)., FOR* Js=1" STEP’ 1 "URTIL'R
*D0? * BEGIN' 06\/J, 1/ )s=401 (/3 /). ,08(/J , 2/):=H02(/3/ ) END’ .,
*FOR’J =1’ STEP* 1° UNTIL’ P2° DO * BEGIN'XH(/J,1,3/)s=SUM(K, 1,1,
N1, XXC/T, B/ D)6, XH(/T, 2,3/ )2=SUMCK, 1,1,01,XX(/T, K/ Jne2),,
Xu(/J,3,3/):=S0MK, 1,1, ,N4,XX(/T . B/ ¥ (/YP,E/)).,"POR’ 11,2
*D0?* BRGIN? Xu(/J,4,1/):=SUM(K,1,1,R,XX(/T,06(/K,1/)/)).,
XH(/J»2,1/):=SUMCR, 1,1,R,XX(/3, OBC/K, 1/)/ We2), , XH(/T, 3,1/ )z
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69,
70.
n.
72.
73.
(LR
75.
76.
7.
78.
79.
80,
8i.
82.
83.
84,

sk, 1,1,R,Xx(/J, 05/K,1/)/ ¥ (/yp,08(/K, 1/)/)) ERD’ * EHD*
*END’ . ,XS:=XM:=0. ,’ FOR’ 13=1 STEP’ 1’ UNTIL’ R’ DO* * BEGIN’ XS =X+
YYRNO0L(/T/)/ e XM=Y /YR, N02(/1/ )/ ) B’ oyl =14,0 30, ,
reJe=J+i,,Is=1+1, 1. 0M1(/1,1/):=M2(/1,1/)s=R., W41 (/1,4/):=XS,,
e (/1,4/)i=xM4. , 21 =SWM(K, 1, 1,R, XX{/T, N0 (/K/)/ Yxx (/1,001
(/8D 1222 =5UCK, 1,1 ,R XX/ T, N2 /B )/ 2 XX/ T1,002(/K/)/))
(/2,37 )e=11(/3,2/ )e =124, , 1M2(/2, 3/ )s=HM2(/3,2/ ):=H22.,
HU(/1, 4/ )3=XM, , 1BICHML, XH, 1), ,NM(HDR, XH, 2), , * FOR’ K2=1,2,3° D0’
*FOR’ St=1,2,3,4’ DO’ WM3(/R,S/ s =1 (/K, S/ )+IM2(/K,S/). ,
cAUSS(bd , 3,K01, i), CAUSS(HM2, 3, K02, ). , GAUSSCIM3, 3, K03, ).,
Cl.=SUM(S, 1,3,N1, (K01 (/1/ -K02(/1/ Kot (/2/ K02(/2/ ) )*
XX{/T,8/ P (R01L(/3/)-K02(/3/ I PxX(/1,8/ ) e»2)/N1. ,C2:=SUMCS, 1,
1,2¢1-N1, (Y (/¥ P, NINC/S/ )/ >K03(/1/ >R03(/2/ ) xx (/I NNNC/S/ )/ -
K03(/3/)XX(/1,NUIk/S/ )/ ) #2)/ (2111 ). ,C2=SQRT (C1+C2)/y 22,
NMCHM3, XH, 3). , IM3(/1,1/ )01 ., IM3(/1, 4/)2=Y 3. , BM3(/2,3/ ):=
HU(/3,2/ )5 =SUNCK, 1, 1,81, XXC/0, B/ WX/, 8/)). , CAUSSCEM3, 3,
KO4,H)s, * TP I*GT*P1* THEN® * GOTO' K. ,QU(/I/)s=C, , *FOR? K$=1,2,3
D0 K03 (/L K, PR/ )2 =KOU (/K ). ,CMUC/L, 1/)3C1 . , CU /L, 2/ )2=C2.
NK(/I,2,P51/)e=J . NK(/1,3,PHl/D2=1.,” IF" I*EQ ' P4’ THEN® P AHE(CM, NC,
P1).,ls=0*1. , *GOTO M, , &3 * IF?C*GT *CM(/HCC/P1/)/ ) THEN? * GOTO' I,
GCs=NC(/P1/). ,CMUL /GG, 1/ )s=C1/y228%2, ,QUM(/CG, 2/ Y3 =C2/Y22%%2, ,
CMMCC/P1/)/)s=C, " FOR K2=1,2, 3° DO KO3(/NCC/P1/), K, P/ )e=

Ko4 (/). NE(/NC(/P1/), 2,0/ )2 =3 . JNE(/NCC/P1/), 3,P/)2=1., PAHE
(CM,NC,P1)., " GOTO . 1S EI's=ET+1, , M T2=1+1,,” IF’ I’ LE* P2’ THEN’
*GOTO’ X, ,* IF* J* LT* P2~1" THEN’ " GOTO' ., *PRINT” > * (5X,6 HERR(R ,
6HGAUSS=,14)"" ,ET,,’ FOR’ S3=4’ STEP*1’UNTIL’P4* D0’ * BEGIN’ O:=0. ,
*FOR’J 2=1?STEP*1’UNTIL’ N1’ DO?* BEGIN’YB:=K03(/S, 1,PA/).,* FOR’
1,=2,3°D0°Y B=YB+K03(/S, 1, PR/ XX (/NK(/S,1,2/),J/ )., Ol =00
Cy(/¥P,J/ )=y B2’ END’ O3 =SCRTC Ol/N1)/YM. , " IF* S*BQ* 1* THEN®
TXs=TXs=0l., * IF* NC(/1/)’EQ*S? THEN® * BEGIN’ All; =O0lL, ,* IF* PA’ EQ’ 1
*THEN’* BEGIN’OJ: =00, ,PAs=1. ,NJ2=S’END’.,” IF* 01’ GE’ O *THEN’
?BEGIN’ 01 =0M. ,PAs=Pl. , NA:=S*END* *END’ ., * TF? OIP LY TJI’ THEN' T

+=0il. , *IF’0m* GT*TX’ THEN’TX=0M"END’ . , *PRINT* * * (3X, 4HP 2=, 12,
2%, 1THBEBPARO  OIBICAMIK=,12,/, 5X, L61II0KA3 CMEL| Jyull=,E]2.6,

X, SHXY U=, K12.6,/,5X, ATHOIMEKA AIMP JyYi=,2E12.6,3X, SHAY i,
E12.6)?,bd, b1, CUC/ANCC/1/2/ ), OMC/NCC/PL/)/ ), T, AT, TX. , IS TIIM
-120 -




94,

95.

96.

97.

98.

99.
100.
101,
102,
103,
104,
105,
106.
107,
108,
109,
110,
111,
112,
113.
114,
115.
116.
117,
118.
119,
120,

121,
122,
123.
124,
125,
126.
127,
iz28.
129,

$=2%[I¥. ,* FOR?J1=1* STEP* 1’ UNTIL?P1° DO’ FOR T¢=1" STEP? 1> UNTIL?
N1’ DO? P BRGIN?YY(/J,1/)s=K0a(/J, 1,P5/)., FOR? S:=2,3° DO’ YY(/J,
1/):=¥y /3, 1/ HXX(MKAAS, S, PR /), T/ *K03(/J, 8, bi1/) END? ., *FOR?
Je=1°STEP? 1’ UNTTL P17 DO’ * FOR? 12 =1’ STEP’ 1> UNTIL' N1 * DO’ XX(/J, 1/)
:=yy(/3,1/).,’ TP PiI?EQ’ 1’ THEN’ * BDGIN’ * FOR* T3 =1’ STEP’ 1’ UNTIL’
FIPDO’ *BROIN’ * IF T° LE*P1° THEN? * BRCTH CML(/I, 1/):=CM(ANCL/1/ /)
«sCML{/1,2/)s=PH. ,CMLL/T, 3/):=NC(/1/ )., FOR*J 2=1,2° DO’
CMIA/T,J+3/): =0 /NC(/1/),J/ ) BHD’ * ELSE’ CMIL /1, 1/):=1000
YEND’ *EHD’ ELSE’ *BRCIN’Ki=1.,BE: T:=1,,C:=CML{/1,1/).,
?FOR’J =2’ STEP? 4 *UNTIL’ FF?D0** T¥* CML(/J, 1/)? GT*C* THEN® * BEGIN’
C:=QML(/J,1/).,I2=J?BND’ ., * TF’ C’LE’ CM(/NC(/K/ )/ )’ THEN’ *GOTO?
FIN.,CML{/1,2/):=PH. ,CUIL/T, H\v"ne\._Sap\m\ )/ )esFOR?JI2=1,2
DO’CML(/T,J+3/)e=CUMACL/K/ ), 3/ )0 , CMLL /T, 3/)2=NC(/K/ D
Ke=K+1,,’ IF? K’ LE’ P4’ TUEN’ * GOTO? BE. , FIN: *END’ ., * TF*PI’EQ* PM
PTHEN’ *COTO’ I’ END’ . , Piis=Pfi+1, ,P25=P1, ,P1:=40(/PA/)., ' GOTO?
PH. ,J12* BEGIN? > INTEGER’ SS. , * INTEGER’ * ARRAY’ ST(/1210,1:2/).,
* ARRAY’ SE(/1210/).,585=0. , lIDM2 =I1TM~1, ,H11{s SS2=8S5+1, , HPPAL=CML
(/85,2/). ,NCDG3 1 =CMIL/SS,3/).,* FOR? 1:=1’ STEP* 1’ UNTTIL’ 10’ DO’
* BEGIN’ ST(/1,1/):=5T7(/1,2/):=0.,SK(/1/):=0’END’.,* PRINT* ** (2X,
6HMOAED, 13,2X, SHCPHA ,12,3X, SHIOMB. ,E11.5, 3, SHEECM=,E11.5,
3X, BHCKO=,E11.5, 21 ))**,55,CMIL/S8, 2/, CML(/SS, 1/, SORT(CMIC/SS,
4/)),SORT(CML(/SS,5/)). ,K3=0. , * FOR? T:=0’ STEP? 1’ UNTIL P’ DO’
C1P0(/1/):=CT(/1/):=0.,’ BEGIN’ *ARRAY’ A, AD(/1: IDM/). , * INTEGER?
* ARRAY? AN, AND/4 s TTDM/ )., "FOR? T2 =17 STEP’ 1 UNTIL’ [1DM’ DO’ * BEGTN’
A/1/):=AD/1/)2=0. (ARU/T/)s=ANI/T/ )s =0’ END’ . , ' FOR? T5=1,2, 3
?DO? * BEGIH’ AC/1/):=K03 (/NCDG3, T,PA/). , AN(/T/ ) =NR(/HCDG, T,
PH/ ) END’ ., IF? P’ EQ’ 1 THEN® *GOTO’ NN. , ADC/1/)e=A(/1/). ,MM2
me=1.,’FOR*I:=2° STEP* 4’ UNTIL’ IIM’DO? * IF* AC/1/)'NE*O’ THEN’
*BEGIN® * IF? AN(/1/) EQ?O* THEN' ? BRCIN'Ws=I+1. , AD(/1/)s=A(/1/ ).,
AND(/IL/)2=0" END’ * ELSE** BEGIN® * FOR’ S¢=1,2,3* D0’ * BEGIN*AD(/l+
S/)s=A(/1/ PR0C/AR(/1/ ), S, =1/ e  ANDX/I+S/ )2 =NE(/AN(/1/), S,
PA-1/)'END’ . ,WIS=0+3° END’ *END? ., "FOR® T2=2° STEP’ 1’ UNTIL IIIM’ DO*
' BEGIN’A(/1/):=AD(/1/)., AN(/1/):=ANIK/1/) END" o , PAAS=Pfi~1.,
TP PA’ CT* 4 THEN? * GOTO’MM. , N2 * FOR* T2=1’ STEP® 1’ UNTIL’ IITM* DO?
*BEGTN’ S =AN(/1/).,CT(/S/ ):=CT(/S/ PA(/1/) END’ ., "FOR* I8=1
YSTEP’ {*URTIL’ P DO CTPOU/ND(/P~1+1/)/):=CT(/1/)’ END’ . ,CTP®
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ix0.
131,
132,
13,
o4,
135.
136.
137.
138,
139,
140,
1w,
142,
143,
14k,
145,
146,
w7,
148,
149,
150,
151,
152,
153,
154,
155,
156,
157.
138,
159,
160,
161,
162,
163,
164,
165,

Id

0/ )s=CT(/0/ WEX(/YP/ ), A2=S =0, , "PRINT? * * (1 3HRO3QOMUMEHTH=,
/y20R12,5)’* ,CTP0(/0/).,  FOR’ J$=1* STEP’ 4’ UNTTL’ K4 +PXN* DO’ * FOR?
14=0 STEP* 1 UNTIL' TAY(/J/)' DO?* BEGIN' St =S+, ,* IF*CTPO(/S/ ) NE?
O’THEN’* BEGIN'CTPO(/S/)s=CTPOL/S/ WHX(/TP/ Y/ KX(/T/ e  Ko=KHL,
ST(/E,1/)2=J.,S1{/K,2/):=1,,SK(/H/)s=CTPOC/S/ )., TP K*EQ’ 40
*THEN®* BEGIN’ *PRINT*** (10(6X, 3HNA=,13))** ,* FOR* Ki=1’ STEP’ 1
*UNT IL’10° DO’ ST(/E,1/ )., PRINT’ ** (10E12,5)"* ,SK., " FOR’ K:=1
*STEP’1’UNTIL? 10°D0*® BEGIN’ ST(/K,1/):=ST(/K, 2/ )s=SK{/K/):=0
*END? . ,K$=0" END’ "END’ *END’ . , * IF* K*NE’O THEN" * BEGIN’ * PRINT’
»»(40(6X, 3HKA=,13))* * , *FOR? K3 =4 * STEP* 1 UNTIL’ 10° DO*ST(/K, 1/ )
*PRINT’** (10E12.5)"? ,SK’ END’ . ,C2=0. ,J$0. , " FOR* 12 =1 STEP 4
*UNTIL’ I7° DO’ *FOR’J =1’ STEP? 1*UNTIL’ 18’ DO DDX(/1,J/ )e=
DX(/1,3/ e, FOR? 12=DTAV+2’ STEP? 1’ UNTIL’ 18=4 DO’ * BEGIN®
PPOR’ K3=2’ STEP’ 1’ UNTIL 17-1" 10* ? BECIN’ * FORM(Y, X,
DTAY,DDX, 17, 18,110,0)s , J ¢ =(K=2)# (18~DTAY -4 *I-DTAY-1.,Cii=
c120{/0/). ,"FOR’ S:=1’ STEP’ 1’ UNTIL’P*D0’C4 3=C4+CTPO(/S/ I+
X(/S,J/).,* TF* ABS(C1 )’ GT* 1000° THEN? * BEGIN’ C=10000. , *PRINT?
*? (5X,20HMOZEMD HEYCTOHWBAA)®? ., *GOTO’ N’ END’ o , IDX(/K,1/) 3=
C1’END’’END’ . ,C2=0, , ' FOR’ 13 =2’ STEP" 1’ UNTIL’ I7~1* D0? *FOR' J =
DTAY+2° STEP’ 1° UNTIL® 181" DO*C ¢ =C+(DDX(/1,J/ DX (/1,3 /I )*2,,
YPRINT®*’ (2X, 12HKOMEB. +INTEG. ,E14.5,/, 2, 6HINTBG=,E14.5)’*,
SORT(C/N1+QUIL/SS,1/),SORT(C/N1 )W
YPRINT?®** (5X ,25HPE3Y.ILTAT MHTETPHPOBAHHA)’?.,
*FOR’ T¢=t’STEP’ 1’ UNTIL’ I7° DO’ * PRINT’ * * (4X,15F8.4)**,
*POR* J3=1"STEP? 4 *UNTIL’ 18~1"D0? DDX(/1,J/ ),
JN2*PRINT’** (50(18-),/)?* ., IF’ SS* LY’ FF* THEN’ * GOTOHIL, ,
YPe=YyP+1.,* IF* YP’LE’ M’ THEN® * GOTO’ EQ’ END’ * END* *END? * END’ *EOP?
* PROCEDURE’ FORM(Y, X, TAY, DX, 14, 12,13,1IP).,
*ARRAY*Y,X,DX.,* INTEGER’ TAY, 11,12, 13,11P., " BEGIN’ * INTECER’
1,J,L,14,J1,J2,J3,J4,12,K.,* INTEGER’ * ARRAY* (/12 3,1:10/).,
K:=0,,’FOR’I$=2°STEP’ 1’ UNTIL* I1~1°D0? * BEGIN®’ IF* I°EQ’ 13 THER*
*GOTO’ I11. , " FOR? J =1 *STEP® 1° UNTIL® I>~TAY~1°D0* * BEGIN’
J1s=J+K.,¥(/1,J1/):DX(/1,J+TAY+1/),., " FOR’ Lt =1" STEP’ 1’ UNTIL’
TAY+1° D0 * BEGIN' X(/L,J1/ ) =DX(/1,J+TAY+1~1/ ) END’ . , 25 1.,
?FOR’ Lt=1,2° D0’ * BEGIN' J20==J24 ,X(/TAY+1+L,J1/ ) =Dx(/1+J2,
JYIAY/ ) END’ . ,J 3:=J 23 ~TAV+3, ,*FOR’ L4 =1’ STEP* 1° UNTIL’ J2° DO?
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166.
167,
168,
169.
170,
171,
172,
173,
174,
175,
176,
177,
178,
179,
160.
181,
182,
183,
164,
185,
186.
167,
188,
169,
190.
191,
192,
193,
194,
195,
196,
197,
198,
199,
200,
201,

*FOR’L4$=L’ STEP® 1°UNTIL' J2° DO’ * BEGIN' J33=J3+1, ,X(/J3,J1/ )=

X/L,J1/*X(/14,J1/) END’ *END? . , K =K+12-TAY-1, 1142 * END’ .,

?IP*[IP EO’0* THEN’ * GOTO’ M5, , *PRINT** * (/, 12HPACHUOPOBKA ,

AOHNEPBMEHHNX* /)", ,J42=1, , " FOR? 1, =17 STEP* 4" UNTIL? J2° DO’

*BEGIN' J4i=-J4, ,"PRINI’**(2X,12,3 = )**,1.,"IF T’ LE’TAY+1

*THEN’ *PRINT’ * * (1H+, 7X,3HX(0)’*., " IF’ I GT’ TAY+1 ' TH BN’ * PRINT*

** (1, TX,2HXC, T2, 3H,0))* * . J4, ,* T¥* T*LE* TAY+1 "THEN’ * PRINT’

?2(11+,10X,1H,,12,1H))* * , 4-T°END’ . , K$=0, ,L13=J2, , "FOR® I3=1

*STEP*1’UNTIL’ J2° DO’ * FOR’ Ls=1’ STEP’ 1*UNTIL’ J2* DO’ ! BEGIN' Ke=

R+, Lis=Li+1, ,T(/1, K/):=LL, , T (/2, K/ )s=1., T(/3,1/)s=L., " IP K

*EQ*10°THEN’ * BEGIN’ Ke=0, , "PRINT* " * (2X, 10(13,2H~X, 12,24 X,I2,

X207, T END’ *END’ ., " TF? K*RE’ O THEN? *PRINT” * *(2X,10(13, 2H-X, 12,

2H X,5,X))** T, "FOR* 12 =1’ STEP’ 1*UNTIL* J2° DO’ * PRINT® * * (AX,

10F10.4)"*,*FOR? J2=4’ STEP’ 1’ UNTIL’ (T2~TAV~1 }*(11~2)" DO?

X(/1,3/)s,"PRINT? ** (4X,10F10,4)** ,¥. M5 *END* *EQP’

* ROCEDURE’ N ORMCXN, X, P ). , ' ARRAY® XN., *INTRGER'N, , "REAL'P .,

? BEGIN® * INTEGER’ K. , "REAL’ XM, , MAXCXN, N, XM, K)oy P2=1ay  ~

NNSPS=P#10.,* IF*P*GT*XM* THEN’ *GOTO’ PP. , *GOTO’ NN, ,PP:Ps=P/10,,

YTF* PP LT’ XM> THEN? * GOTO’ M., * GOTO? PP , H3P 2 =P#10" ENI? *EOP*

*PROCEDURE’PAHECX,NP,N). ,"ARRAY? X. , * INTEGER® * ARRAY ' NP,

*INTEGER’N., * BEGIN' * ARRAY’ XD\/43N/D.

*INTBGER? ? ARRAY*ND(/4$N/). ,"REAL’ XM., * INTEGER' K, T,N4.,

*FOR? T3=1’ STEP* 4 UNTIL’N’ DO* * BECIN? XIX/1/):=X(/1/ ).

ND(/1/)3=1’ END’ o N1o=N. , MMSMAXUXD, N1, X4, KD

NP(/N4/)3=ND/K/ Do, FOR? T2=K+4* STEP? 1 UNTIL’ N1 DO*

* BEGIN' XD/ 1~1/):=XIX/1/ e JKD(/1-1/)s=HD{/1/ D END’ . ,NA SN 11,

*TF'H1’GE’ 2 THEN * GOTO’M.', NP{/1/):=ND(/1/)’ END’ *EOP’

* PROCEDURE? GAUSS(A, N, X,ERROR). ,

*VALUE’N, ,*ARRAY’ A, X.,* INTEGER’ . , "LABEL’ ERR(R. ,

* BEGIN’*REAL’T. ," INTECER’ 1,J,K,L,M, ,1¢ =0, ,COs Ls=L+1, ,

*FOR’ Ke=L*STEP?1° UNTIL’N’ D0’ * 1P’ ABS(A(/K,L/))’ GT*0,000000001

*THEN? *GOT0°C4. , "GOTO’ ERROR. ,C1$* IF? K=L’ THEN’ *GOT0°C2, ,

*POR’M2=L?STEP’ 1’ UNTIL N+1’ DO * BEGIN' T2=A(/L,N/ ).,

AL M) =AU/R M) . AK M/ )e=T°ERD’ .,

€22’ FOR’ Je=N+1’ STEP’ -1 "UNTIL’ L’ DO’

AL/ )e=A/L, 3/ )/A(/L, 1/ )., FOR T3=H+1’ STEP* 1 UNTIL' N’ DO?
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202, *BEGIN'T:=A(/I,1/).,’FOR’ Je=L+1’STER’ 1’ UNTIL’N+1’ DO*

203, A(/1,3/):=40/1,3/A(/L,J/ T END’ . ,* IF? LoNE'N 'THEN’

204, ?GOT0°CO.,”FOR’I$=N’STEP’~1’UNTIL'1’DO’ :
205. *BEGIN'X(/1/):=A(/I,N*1/).,’ FOR’ Ke=1~1’STEP’~1"UNTIL’ 1° DO
206, A(/HN+/De=A(/H, N4/ >AC/K, 1/ X (/1/ ) END' 'END’ *EOP’

3. NPOTPAMMA MAEHTUMHUKALMHA NMHHAMMUMKHK NONEA CNOXKHbIX
OBbLEKTOB HA OCHOBE KOHEYHO-PABHOCTHOHW ANNPOKCUMAUMM

Mporpamma (nporp. 48) npeana3snauena Ans HAeHTHHKaWIK TPeXMepHoil obaacTr
(noJist) no paunbiM Harypubix uabmopenun (32].

Slabik nporpammuposanus AJIFOJI, 9BM BICM-6.

Hcnonbayempie dynkuuu n nognporpammut. COMBI (eMm. ra. 3)

Metox. B ocHOBY HaeHTH(DHKAIHH JUHAMUKH ITOJOMXKEHNH! TPHHLKIE 3BPHCTHYECKOH
CaMOOpraHu3aUnK U ypaBHenHe GalaHCa Mace MO MHHEpPaIH3aUnH:

3 3
oM oM a oM ,
a2 Ve = 2 o ?p ax, V+Es_ #.7)

=] a=l

e x= {xgp@=1,2,3}; P (x) — nonMHOM He BblLE BTOPOIl CTENEHH (OCTATOK) BHAA
= 2 2
P (x) = ao+ a,x; + apxy -+ agxg + agx) + g% +

2

4 QeX3 - Grx; Xy - QX ) Xg + GgXyXg. (4.8)

Iporpamma aBTOMaTHYeCcKH cocTap/sier HeoGXOXHMble Pa3HOCTH N0 abJony
(4.9). Jluuetinoe nuddepenunanpuoe ypapHeHue B YaCTHLIX TPOH3BOLHMIX (4.7) annpox-
CHMHpYeTCA anre6paHyecKHM KOHEYHO-DPA3HOCTHBIM ypapBHeHHeM H3 Tpebosanusa nep-
BOro NOPAAKA annpoKCHMalllH 110 T (BpeMelin) H BToporo nopsaka no k. Takum o6pa-
30M, TOUYNOCTb ANMPOKCHMALKH TOAYYEHHOr0 KOHEYHO-PA3HOCTHOIO YPaBHEHHf HMeeT
nopsnox 0 (t, :_w + :W + rwf rie hy, hy, hy — 1Wary nNo COOTBETCTBYIOWIMM KOOPA¥HA=
TaM. AnnpokcuMauus auseiinoro guddepeHUHaNnsHOTO YpaBHEHHS B YaCTHBIX [1POW3-

BOAHBIX (4.7) COOTBETCIBYIOUUM KOHEYHO-PA3HOCTHBIM YDABHEHHEM Ha PaBHOMEpHOH
CeTKe HMeeT BHA

Mt — M, iy My i e— M1 +
T k 2h
+v, M g1 M\N\sn.\l_.» v, M, | h mw M, e _
k(Mo awm:.» M) o (Mt sw&n_.k + ss._..& +
4K, §§+§MW?L§§ + P ) (4.9)

t=av;, xx=1th; y;j=jh z==~kh xl=x xX2=y x3=z2,
rae Vi, V;, V, — Komnouentit cxopocts; Ky, Ky, Kz — kosdduunentn audpysnu;
P (x) — ocTaToK, BbipaeHHblit B BHJe QYHKUHH KOOPAHHAT.

OnpeneasieTcs onTHManbRast CTpYKTypa ocratka. Hanpnmep, ecaw P (x) npea-
cTaBJasieT co6oli MoJHHOM NepBoli creneHH, To ypaBHelne (4.9) MOXHO NPHBECTH K CJe-
AyloleMy BHAY:

ay+ Vaay -+ Vya, - Vaay = Kyag + Kyag + K0, -+ bgx 4 byy -+ 6502,  (4.10)
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rae aj, @y, ..., G; — HEKOTOPLIE UHCAA; X, Y, Z — KOOPAHHATH NaHHOH TOUKH moas,
Vi, Vy, Vo, Ky Ky, Kiy by — byy — OueHHBaeMbie apaMeTpbl

[ocae dopmupoBailia MacchBa daHnbiX, COOTBercTByiowero Mogean (4 9), onpe-
NeJSETCS ¥ ONTUMU3MPYEICH CTPYKTypa Monenn (o6pautenne K noanporpamme COMBI).

Onucanne napameTpoB: DonbIMHCIBO NapaMeTpPOB HMEKOT TOT XK€ CMbICI, YTO
u B nporp 31 Beeneun Takxe uosble:

HI1, H2, H3 — Beauunuwl waros no KoopaHHdaram x, ¢, 2,
T — Benuyuna wara no spemenn;
L1 — npusnak BuiGopa CJAOXKHOCTH noduHoMa P (x) (auneiinwiii
npr L1 = 0 u senuueiiunii — upu L1 = 1),
X[1:M,1:L+4 LI] — Maccus nexopnnx pannbix (L1 nepeonpenennercs B npouecce
paborsi  anropuTMa),
X1, X2, X3 [l : M] — Bcnomoratensible  MacCHBB A5t GOPMHPOBaLiHA KOHEUHLIX
pasiocten

MocaegoBatenbHocTs paborsl nporpammbl. [Iporpamma npeactasasieT co6oil  Bu-
JIOH3MeHEHHYI0 noanporpaMMmy-oGpaitenie K kKoMGuHaTopHOH tuporpammve COMB]
(cM 1. 3)

[Ipn BBONE HanHbIX caenyer HMETb B BHRY, YTO NPH HAEHTH(QHKAUMH OZHOMEPHOTrO
npouecca neo6xopumo 3apasare HI > 0, H2 = H3 = 0, asymepuoro — HIl > 0,
H2 > 0 u H3 = 0 TIlocne BBoAa BbluMCJASETCS YHCIO apryMeHTOB MOJENH B Ciyuae
JHHefiHoro ocratka L u uncso Heanneiinbix uaenos LI (ctpoku 4,5) Ocratok L pasen
YHCAY TOYEK, HeOGXOAHMbLIX /5 BLIYUCAEHHS BTOPOH NMPOH3BOAHOI, IJTIOC YHCIO KOOP-
JHHAT MPOCTPaHCTBA

Crpoxn 7—20 (nporp 48) coorserctByio1 cTpokam 3—16 (nporp 31)

BBoa ucxoausix aanubix (C1poku 22, 23) BLINONHSETCH TaK H3MePEHHS B AAHHOMH
TOYKE NPOCTPAHCTBA J151 BCEX TOYEK BPEMCHH, 321CM TO JKe JNs PsiAOM JeXawuX Touek
NPOCTPAHCTBA B [IOJOXKHTEJLHOM H OTPHUAT€bHOM HaAlPaBACHHH NO KaXJ0H KOOpJH-
Hate, a B KOHLle — CaMH KOOPAHHATbl 3THX TOUEK

Beanusnpl pasHocTell  paHHLIX, COOTBEICTBYIOMMX HeNHHEHOMY OCTaTKYy, Bbl-
yicasior B crpokax 25-—38 [locne gopmupoBanins 1akuM 06pa3oM MaccliBa apryMed-
TOB X BBINOJIHSIETCS CUHTHIBaHHE BbLIXOAHOH BeJaHuUMHBLI ¥ N o6palleHHe K nporpamme
COMBI aas onTHMH3auHH CTPYKTYPLI KOHEUHO-PA3ROCTHON MOACAH RMHAMHKH Tpex-
MEpHOro noas

BuiBoa Ha mewath, Ha neuatb BbIBOASITCA Ha3Banue anropHTMa (CTpoKa 7), Ko-
JIMYECTBO apryMeHTOB (CTPOKa 8); XapaKTepPHCTHKH peXHMa HAeHTHGUKAUMH (CTPOKH
920}, nomep MogeH, 3HavenHe ee KO3G(HUUMEHTOB, 4 TAKXKe COOTBCTCTBYIOIHE 3HAYe-
HHUST KpUTepHeB (CTpokH 42—45),

1, 2ALGOL JCOMBI., UPOTPAMMA 48

2. BEGIN’? INTIGER’ CT,L,M,Mii, M3, CB, X1, CRT,PRY, 1M, F, I,J,1, M0, B1,

3. H2,13,L1,T.,READCCT,M,MI,M0, CB KL, CRT,PRY,NM, it , 12, 13,11, ).,

4. MOM=M-MOMD., Ti=Li.,Li=4.), > IF?12° GT20° THEN? * BRGTH? L1 3 =T*

5., (0-1).,L:=T°LND’., > IF*H3"CT’0° THEN? BICTN Lis=T*(1~1).,L:=10

6. END’.,Ni=1.,'FOR®Ji=1’STRP' L’ UNTIL I+L1’ DO’k =k *(CT+J)/J. ,

¥, ?PRINT’?? (/13X15HAJITOPUTM COMBI/12X10C1Hi=)7(1li*))’?,,* PRINT?

8, ??(//5X23uUiCI0 APTYMENTOB L+L1=,13)°7,L+Li.,? PRINT?*? (5%

9, A7HMAKC.CTEIEhb CT=,12)°?,CT.,’ PRINT’? ?(SX15HBCEIO TOYEK M=,I4/
10,  S5X41HPABAEJIELHE. 51300, 13, 5X 3= , 3. 5X 2HMa=, 13)"? M, MO, ML kD, 5
41. PRIND’?? (/SXOUKPUTERMA. /4X11(41-))7?,, * IF? CRT=0° THEN?

42, PRINT??? (ATX12HPETY IPHOCTD )’ ? ., * TF CRI=1’ THEN’ * FRINT®
43, ! (4TX13LHECMELELIOCTD)’ *, , * IF? CRI7GT* 1° THEN’ * BEGIN’ * IRINT’
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14,
15,
16.
17.
i8.
19,
20,
1.
22,
23,
24,
25,
26,
27,
28,
29,

2.
3.

32.
33.
34,
35,
36,
ar.
38,
39.
40,
n,
42,
43,
44,
15,
46.

** (47X 15 HKOMBUEMPOBAILbE)? ? o, > TF? CRI=2° THEN® * PRINT*** (20X
1418 HEQL. +CK0))? * ELSE? ? PRINT? ? * (201 8lICHEQU, +0IL IIA 3K3.))*?
*LHD’., TRINT??? (/5{19NCBOGOIA RUBOPA CB=,13)’?,CB.,’PRINT’
2 ( /SXSHIBPEBOP.)’ ., * IF? KIFO® TUEN?’ PRINT? * * (4 SX6HII OBl ) * .
*TF KIFL? TREN? ? PRINT? ? * (45K14HCO CBOB. WIEHOM)?*, ,* IF? KIF2
*THEN’ ? PRINT?* ? (45X14HGE3 CBOB. UMEHA)® *.,° IF? PRY=0* THEN’
PPRINT? ?? (/5X26HAMIPOKCHMALML ME BelBOJMTCH)?*.,” BEGIN’ ’ ARRAY®
X(/1M,1:1+L1/),y (/1:M/), PS(/1:H,1:CB/), 0S(/1:CB/), X1,X2,
X3(/1M/ )y *FOR? 18=17 STEP? 1’ UNTIL’M’ DO’ * FOR’ J 2=1" STEP’ 1
?UNTIL’L? DO’READ X(/1,J/)).,’ PRINT*?? (/SX1OHAPT'YMEHTL.. )’ * .
*FOR? J2=1’ STEP® 1’ UNTIL’ L° DO * PRINT* > (A0E12,3)*?,* FOR’ I¢=
?STEP? 1P UNTIL M2 DO X(/1,J/). , FOR? T2 =1’ STEP? 4” UNTIL M’ DO?
*BEGIN? TF? 14’ GT* 0’ THEN’ * BEG IN® X1 (/1/):=X{/1,1/).,X2(/1/ )s=w
X152/)4,X3(/1/2:=X/1,3/) ey X/ 152/ )e=C2/1/ F53/1/))/
(2*11).,X(/1,3/):=(x2(/1/ WX3(/1/ 22 X1 (/1/))/ (H1**2). ,* IF?
L1’ GT*0’ THEN’ X/ 1,L+1/)e=X(/ 1,4/ 2, ,%(/1,1/)2=x{/1,1/)/T
YEND? ., TF? 12 CT2 O THEN? ? BIG I X2(/1/ )2 =X(/1,5/). ,X3(/1/ )%=
X/1,6/)4,X/1,5/ ):=(k2(/1/)=%3(/1/))/(2 12).,X(/1,6/ )=
X2(/1/7+x3(/1/ 32231 (/1/))/Cli2%%2). , ' TF? L1 *GT?0? THEN" * BEGTN’
X(/1,1427 )e=x0/1, T/ % 2. X/ 1,143/ )= X{/1, 4/ 2 X(/1,T/ ) END’
END’ ., *TF’H3’GT? O’ THEN® ? BEGIN’ X2(/1/)2=X(/1,8/). ,X3(/1/ ):=
XU/1,9/2.,X(/1,8/):=(x2(/1/ »%3(/1/))/(2*13). ,X(/1,9/ )=
(/1% 43(/1/)=2#X1.(/1/))/Cti3%%2), ,* IF* L1*GT* O’ THEN’ * BEGIN’
X/1,L+4/):=X(/1,40/ %2, X {/1,L+5/)s=X(/1,4/ W X(/1,10/).,
X(/1,L+6/):=X/1,7/%X(/1,10/)’END* *END’ * ENI’ . , "FOR’ Ts=1
*STEP? 1 UNTIL’ 1M’ DO?? BEGIN? REAIXY Do, *PRINT? ? ? {/TXOHOY HKIMA A, /
(10E12.3))?,Y¥.,  FOR? J2=1"STEP* 1? UNTIL’M* DO’ Y(/J/ 2=y (/3 /)/T.,
*TF’NM’ GT? 4 THER? * PRINT? * * (/TX, 91y PABHENME, 13/7X,9(11~))**, 1.,
COMBICCT, L+L1, 4, M, M9,CB, CRT, KL,PRI,X,¥,PS, 0S).
*PRINT? ** (/131 MUY YUME MOJEM./12X16C4H ))*? . ,*FOR Fe=1"STEP’ 1
PUNTIL CB DO *PRINT?? * (/TX6HMOJEMD, 13, 5X1 TH3HAYEHME KPUTEPUA
E15.5/(10E12.5))"’,F, 08(/F/),* FOR* J+=1"STEP’ 1’ UNTIL’N’ DQ’
pS(/J,F/)? END’? END? ? END? * EOP?
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4. NPOrPAMMA UREHTHDOUKALKMU MHOTOMEPHbDIX
NONEN NO HEPErYNAPHOW CETKE

[NpenrnasnHauena ans MACHTHQMKAUWM AMHAMHYECKHX CHCIEM C paciipejeeHHbiMu
napaMeTpamH 1o HaGIOfeHHsAM, 3a]laHHBIM Ha HePeryJ spHoi 1o BpeMeHH H fpoCTpaH-
CTBY CeTKe, [pH NOMOUM MOAe]H B BHAE 1Wwa6ioHa ¢ 3anasibiBatiMaMH, JKHeliHOl mo
BXOASLHM B Hee koadduuHenTam (nporp 49)

Sl3bik nporpammuposaunnsn AJITOJI, 3BM BICM-6

Hcnonsayempte noganporpammut. COMBI

MeToa 3anuweM ypaBHenue nosst B KOHeuHO-pasnoctioii gopme:

QWIT_ _ Q» N M Qk _ Q ZA
I i 9 k—
== a, -} aU%, + B + cU;. @4
Lopr — . M_ Vo M v (p,,) M )
D= =
bm Q (- napamerp (t-1 KOMIOHEHTa) MHOTOMEDHOTO MOJs B R-i MOMERT BpPeMeHH

B j-i1 ao.:@ NPOCTPAHCTBA, Iy — k-si TOuKa Ha ocH BpeMeHH; N — KOJHYeCTBO mapamer-
POB, XapaKTepH3yIouX fnoJje, M — KOJHUeCTBO TOYEK B MPOCTPAHCTBE (HX KOOpAHM-
HATH NPEAIIOJIAralOTCs NOCTOSIHHBIMH BO BpeMeHH), ZA — KOJIHYCCTBO 3amasfbiBauuil;
g,y — IBKJIHIOBO DACCTOSHHE MEKLY G-i ¥ ;-8 TouKamu; @ — HeKoTopas QyHKUUSA

oT paccrosihua B mporpamme npunsito
p, ecan p==0;

eAEH_? ecan p = 0.

Vi3 ypaBnenus (4 11) BHIHO, YTO B PaBYio 9acTb Kaxaoro #3 N ypaBHeHH# cucre-
Mbt BXOnHT He Gonee, ueM | -4 N -4 1 -+ ZA uaeno Hunenn co sBroporo no (N - 1)-#
c xoweexzsm_:mz: a, ~ sHayeHua Kaxporo w3 N mapameTpoB 10/ B AaHHOH TOYKe
B AaHHBbIH MOMEHT BpeMenH (N 4+ 2)-ii unen c kosdduunentom B apnserca nekoropoil
KOHEUHO-Pa3HOCTION annpoKcuMmauHeil nepuoil npou3poanol no npocrpanctsy [lpu
OTCYTCTBHH PETYJASIPHOMN CETKH HEBO3MOMXHO BLIGHCJAHTL KOHEYHO-DA3HOCTHYIO anmpo-
KCHMAlHIO epBoil B BTOPOI NPOM3BOAHBIX NO KaXXAoMy H3 R Hanpasjeuuit npocrpas-
CTBa, N03TOMY NPOH3BEREHA HX 3aMEHa EIMHCTBEHHLIM HJIEHOM

- M

Ut — Uk
.M b4 (4.12)
= 90,)

KoTopblit npy R = | u @ (p) = p BrIpoXKJAaeTcsi B YCPEeAHEHHYIO N0 BCEM TOYKaM an-
IpOKCHMAaUHIO NepBOi NPOU3BOAHOM 10 IPOCTPaHCTBY B Aainoi Touke Yaennt ¢ (N -
-+ 3)-ro no (N lﬁ ZA + 2)-#i ¢ xosdbuunentamu C, npepcrapisiiorT coGoll 3Hayenus
JZAHHOTO napaMeTpa B NAaHHOH TOYKe NPOCTPAHCTBA, B3fThie C 3anasjblBalHAMH MO
BpPeMEeHH OT OXHOro TakTa 10 ZA TaktoB. Ha/nuuue 3THX uleHoB QH3HYECKH MOMKeT CO-
OTBETCTBOBAThL YBEJHUYEHHIO NOPALKA NPOM3BOAHON 1O BpPEMEHH COOTBETCTBYIOLLEro
ypAaBHEIHS CHCTeMbl
Takum o6pasom, ypaBhenne (4, _: N03BOJISIET, MHHYS 3Tan WHTEPNOASUHH pery-
JSAPHON CeTKH 110 HeperyJafpHbiM JaHHBIM, HENOCPEACTBEHIO HICHTHPHUHPOBATL JHHa-
MHUECKYIO CHCTeMy C pacnpeneieHHbiMd napamerpamy [lpu 3Tom yumTbiBaioTcs Bce
uileHb ypaBHeHns
Ouncanne napametpos. Beodumee:
N — KosanyecTBO napameTpoB moJs (pa3MepHOCTb MOJf);
M — xo/sHYecTBO TOUEK B NPOCTPAHCTBE;
TM — xosnnuecTBO TOYeK Ha OCH BpPeMeHH,
ZA — KoamuecTBO 3anasipiBanuii B ypasuenun (4 1),
yCTaHaBJaHBAEMOe [10Jb30BaTeNeM;
NU — 4HCa0 1He3aBHCHMBIX MapaMeTpos;
R — pasmepHocTs npoctpascTBa (HO He Pa3MepHOCTb noasl);
CB — Ko/HwecTBO NyYIIMX 1O KPHTEPHIO PEryJspPHOCTH Bbl-
. BOJAHMBLIX Ha 0euaTh ypaBHeHHH no kaxaomy u3 N
napamMeTpos:

~
———
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TM] — Maccus Touek Ba oCH BpeMeRH;

: M] — MaccuB KOOpAMHAT 10YEK B NPOCTPAHCTBE;

: N} — maccus 3navennii muoromeproro noas pasmepuocti N;
TU — ync/10 HUTEPBAJIOB YNPeKAeHHS IPH TPOTHO3e;

>0:“m
C:",ES,_LS.

PRY — napamerp BbiBoia Ha neuaib BLIUMCACHHLIX 8 y3Jax
- annpokcHMauun suavenuit (PRY == 0 — ne shBOAHTCH,
PRY = 1 — suiBoanics).

Bowrwcasemoe:  Tlapameipor X [1: M« (TM — ZA — 1), 1:1+ N ZA],
Yl :M*«(TM — ZA — )], PS[l - 24 N+ ZA, 1 .CBluOS (] : CB] copnanaior
C OHOHMEHHBIMH, onHCatnbIMi  noanporpamme COMBI (nporp. 31) (3.4), FO[1 : M] —
MacCHB NPOTHO30B 1O KaxkKaod u3 M Ttouex npoctpancisa. BuneuwainBaercs N X CB
pa3 — no kaxjoii u3 CB Monesneil n 1o xaxaomy u3 N napameipos noasi; MI1, M2 —
KOJIHYECTBO TOYEK NPOBEPOYHOI H IK3aMeHALUHONHON noc/eloBaTebHOCTell  COOTBET-
CTBEHHO,

IlocaepoBateastiocis padotm nporpammir. [locaenosaresnbilo danonnsioicsi ¢roiG-
ubl MaTpuubl X (cTpokn 22—32), Maccus Y 3anosnsiercsi 3nayennsaMH KoHeulo-pas-
HOCTHOIl annpoKcyMauli nepsot NPOM3BOAHOI 110 BpeMEHH JIaHHOIO HapaMeTpa 1o
B NaHHOM Toyke (cTpokH 33—35)

OGpawenne K nporpamme COMBI, B peaysnbiale npumenenns koTopoil naxoaarcs
CB nyuwnx ypasnesnit aas jannoro napamerpa (crpokn 36—37) [awn nonyuenus
CHCTEeMB! ypaBHeHHIT HCOOGXOANMLIC OepalHil aATOPHTMA BBIOJAHSOTCA B LiKjae N pa3
N0 YHCAY [1apaMerpoB noJsl.

Npumeuanns: 1. N -4 ZA <

2 OcoBentocThio NPOrpaMMbl BJISIETCA €e LieJleHanpaBieiHocTh Ha WAeHTH(H-
KalHIo Nofeil Mo Hepet yJAsipHLIM ceTKaM HCXOAHBIX NatiHblX PeryaspHas ceTka He fB-
JISIETCA YACTHLIM CAyuaeM M0 OTHOUICIHIO K ONHCAHHOMY CAYYalo HeperyJsipHoii ceTkil.

3. B npusegennoii nporpaMme Mexxay obyuaiouieil, npoBepouHOil 1 IK3aMeHaLHOH-
HOl nocaenoBaTebLHOCTSIMI cooTHoweiHe paBHo 6:3: 1 [lpn Heo6xoauMOCTH OHO
MOXeT ObiTb H3MEHeHO COOTBETCTBYIOLWIM HClpaBJeHHeM CTPOKH 7

4. B nporpamme npepycMorpesio @ (0) = 0, T. € BJAMSHHE TOUKH nois o6paTHO
NponopuHONA IO PaccTosuuio fo Hee Ecan xe n3 pHanuecknx coobpaxennil cienyer,
YTO MoJie HveeT APYroil 3akon pacnupesenetins @ (p), TO HEOGXOAHMO COOTBETCTBEHHO
H3MEHHTL CTPOKY 28.

5. Bce namenenns, aonycrumule B nognporpamme COMBI, ne napywaior paboty
nporpaMmol.

TIPOTPAMMA 49.
i. ’ALGOL’:COMBI.,
2, °’BEGIN’’ INTEGER’N,M,TM,ZA,R,T,I,J,K,G,%ar,M3,CB, PRY, NU., .
3. ’REAL’TU,S3.,READCH,M,T™, ZA, R, CB). , REAXTU). ,
4, BEGIN’’ARRAY’ UU/LITM,15M, 138/, AT(/13TM/), AC/1:R,130/),
5. PS(/1:(2++2A),1:CB/), 05(/13CB/), Fol/15M/),
6.  X(/1iMe(TH-ZA~1), 13 (LH+ZAY/ ), Y (/LoMe (TU-ZA-1)/). , PRY =0,
7. HU:=0.,MIIt=ENTIERC, 3%M# (TM~ZA~1) ). 13 2w (TM-ZA~1)=3*MI.,
8. READ(AT,AC,U).,’ PRINT’’’ (5X, 24 HKOIMYECTBO NAPAMETPOB,I3)’?,N.,
9, ?PRINT’??(5X,1BHTOYEK [IPOCTPAECTBA,I3)’?,M.,
10. ?PRINT’’’(5X, 16HKOYECTBO GNOEB, I3)’?, M.,
11, PRINT®?? (5X,18HUMCIO 3ANA3IbBAIMH,I3)’?,ZA.,
12. *PRINT’’?(5X,24HPA3MEPHOCTh NPOCTPAHCTBA,I3)?,R.,
13. ’PRINT’’’(5X14HCBOBOXA RMEOPA,I3)’’,CB.,
14, ?PRINT??* (SX4HCAOM)’?,,’PRINT **(12E10,4)* " FOR* T¢=1 STEP’ 1
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15,
16.
17,
i8,
19,
20,
21,
22,
23,
24,
25,
26,
27,
28,
29,

2.
31.

2.
33,
34,
35,
36.
a7,
38,
39,
40,
41,
42,
43,
4,
45,
46,
47,

SUNTIL*TM? DO’ AT(/T/). , "PRINT" * * (//5X5HCETEA)* ., *FOR’ Jo=1
*STEP? 1 UNTIL’R? DO’ * BEG IN’ *PRINT’ * * (/5X, 11 HROOPZWMHATA ,12)*,J.,
'PRINT?’? (12E40.4)*?,” FOR® I+=1"STEP’ 1’ UNTIL’ M’ DO’

AC(/J3,1/) END’ ., *PRINT?* * (//5X, 16 HUCXOMIBIE TAHHLE ,/4X,17(18-))"?
«»'FOR?J5=1* STEP’ 1’ UNTIL’ N’ DO’ * BEGIN’ * PRINT’ * * (/5X , 9HIAPAMETP,
12)*?,J.,"FOR' I¢=1’ STEP’ 4’ UNTIL' M* DO* *PRINT*** (12E10.4)’*,
*FOR*T:=1’ STEP’ 1’ UNTIL*TM’ DO° U(/T, I,J/) END’ . ,* BRINT’ * * (//5X,
20HYUCIO APFYMEHTOB I~,13)'?,24N+ZA.,’ FOR*Ki=1’STEP’1’ UNTIL’' N
* DO’ ? FOR’ Te=1+ZA? STEP? 1’ UNTIL’ TM-1° DO’ * FOR? T¢=1° STEP*1

*UNT ILM? DO X(/T+(T~2A-1 )M, K/ )2 =U{/T, I1,K/).,"FOR’G:=1" STEP*1
*UNT IL’ N-KU’ DO? ? BEG IN’ * FOR? T3=1+2A° STEP? 1’ UNTTL’ TM~1’ DO?

*FOR’ J%=1" STEP’ 4* UNTIL’M’ DO’ * BEG IN’ * REAL’S1,S2, PO, 3H, , S1:=0.,

J
’FOR? I+=1’ STEP’1’ UNTIL°M* DO’ * BEGIN’ S23=0.,,’ FOR*K2=1"STEP*1

YUNTIL? R? DO? S22 =52+ (AC(/K, I/ )=AC(/K,J/) % *2. , B4 =P0s =SORT(S2). .,
* 1P §U=0° THEN® §Y2=1, ,S1¢=51+(U(/T, 1,6/ U{/T,J,C/))/ %K
*END’ o , X(/J+(T-ZA~1 %M, N+1/ )2 =S1*END’ . , * FOR’ Ke=1 * STEP’ 1
YUNTIL’ZA’ DO? *FOR? Ts=4+2A? STEP? 1 UNTIL? TM~1’ DO’ * FOR’ T2=1
?STEP? 1 UNT IL M2 DO’ X/ T+ (T=2A~1 )M, N+1+1/ ) =U(/T-K, 1,6/ ).
YFOR’ T2=1+ZA° STEP? 1’ UNTIL’ TV~1’ DO*? FOR’ I3=1’ STEP’ £* UNTIL' M
? p0? Y/ T+(T-ZA=1)%M/ )2 =(UC/T+1, 1,6/ -U(/T, 1,6/))/(AT(/T+1/)
“~AT(/T/))e " PRINT?? (//, TX,23A N EHTHOUKALIAA YPABHEHMA, 13/7X,
23(1H%))*?,G., COMBI(L, 1411+24, Me (TM-ZA-1) ,MI1, M3, CB, 0, 1,PRY,
X,Y,PS,08).,PRINT? ** (//13X, 141UIYYUME MOZEMM:/12X,16(4H~))"?,,
?FOR? T2=1'STEP’1’ UNTIL’ CB’ DO’ *PRINT’ ? * (/7X, 6HMOXEND, 13, 5X,
ATHBHAUIHUE KPUTEPMA,E15.5/(10E12,5))?,1,08(/1/),  FOR* J¢=1
*STEP?1’ UNTIL*N+2A+2* DO*PS(/J,1/).,* IF*TU’ NE* O’ THEN’ * BRC IN?
*PRINT? * #(5X,24HIIPOTHO3 C YNPERJBIMEM HA,E10.2)**,TU.,’FOR’J:=1
* STEP* 17 UNT 1L’ CB’ DO * BEGIN’ S3:=0. , * FOR’ K:=1’STEP’ 1 ‘
*UNTIL® 1+N+ZA* DO* S3: =S HX (/b (IM-ZA~1) , K/ )*PS(/K+1,3/).
S3:=83+PS(/1,J/ )., FOR’ 13=1"STEP* 1’ UNTIL’ M* DO? FO(/1/) 3=
UCG/TM, T,C/ HTU*S3, , *PRINT? ?* (5X, ATHIPOTHO3 110 MOZEMM, I3)°°%,J.,
*PRINT’ > (12E10,4)’ ?,? FOR* I2=1?STEP? 1’UNTIL’ M’ DO’ FOC/1/)
?END’ *END’ * END? * END? ? END** EOP?

-129 -

FnaBa §

CHUHTE3 ONTUMANDBHOFO YMNPABJEHUA
M UCCNIEAOBAHHME YCTOHMYMBOCTH

1. SAAAYA ONTUMAJILHOIO YNPABAEHUSA
K UCCNEQOBAHKS YCTOHUYKBOCTH

]

Hcenepyercs ycroftyHBOCTE JIHHENHBIX AHCKPETHBIX CHCTEM C 3ana3fbiBa-
HHSMH H CUHTE3HDYETCH ONMTHMAaJIbHO® YNpaBJieHHe Ha CKOJIb3SIIEM HHTePBasie KaK A/
JHHEIHbIX, TaK U A5 HenHHeMHbIX CHCTeM, COAepKauluX Hapsly ¢ AMHAMHUYECKHMB
TaKXe OrpaHHy4YeHud, HaK/1aAbIBaeMbl€ HA NepEMeHHbIe COCTOITHHA H YNIPABJICBHSA B 90@.
Me PaBeHCTB H HEepaBEHCIB. .
PaccMaTpHBaloOTCS ANCKPerHble CHCTEMbl BHAA

. (. = f (qg, ot =« o s Qrepyy Yks Up gy v oo s Up_ro Ak,
A T P S (5.1)
T (1 2 n " . 3.
rae g = (93 9i» --.» §;) — n-MepHLIi BeKTOp COCTOANHUI;
u; = ?__, :m. <oy UFY) — m-MepHBI BeKTOp ympasseHuil;
M= (L A% ., M) — l-meputii BekTop BO3Myienuil;
T = (f1, 2, ..., ") — n-mepuas BekTOp-PYHKIMRA; HUKHHN HHAEKC 03HAYAET COOTBET-

CTBYIOUIHIH MOMEHT BpeMeHH.

Ilporp. 50 npennasnauena A HCCAeNOBaKMA  YCTOHYHBOCTH  cHeTeMbl (D.1),
nporpaMmbl 51—52 — nns cHHre3a ONTHMaJbHOFO YnpapieHus cHcTemoil BHAa (5.1)
pH NONOJAHHUTENbHEIX OrpaikyeHHsx B GOpMe HepaBeHcTs BHAA N

g(q) >0 (5.2)
G >0 (5.3)

(g, G — COOTBETCTBEHHO ny- W M;-MepHble BHITYKJbie BeKTOP-QYHKUMH; HYAH cnpa-
Ba — BEKTOPLI COOTBETCTBYIOUWHX pa3MepHOCTed), a Takme OTpaHH4YeBHSX B (opme
paBeHCTB BHJa

hig)=0; . (5.4)

H(u) =0 . Am.mv
(h, H — COOTBETCTBEHHO 13- H My-MePHbIE BEKTOP-PYHKIHMH; HYJIH — BEKTOPbI COOT-
BeTCTBYIOUIMX pa3MepHOCTeit).

- 3apava cHHTE3a ONTHMAJbHOIO YNpaBaeHHs AJsi cucTeMbl BHAa (5.1) cocTouT B TOM,
4TO 151 QYyHKUHOHAJA KavecTBa

KoL .

Wl
D=3 ¢ (5.6)

k=K,
ailleTcs Takas [10C/I€A0Bd TebHOCTb YpaBJ/eHuH :M:.. :M:.TT cees :Ma+? YTO NPH AHHA-
MMYCCKOM orpaunuenud (5.1), a TakXe OpPH YCJOBHH BBINOJHEHHs] OTpaHHYEHMH
(5.2) — (5.5) 3nauenne dyukunonana (5 6) gocturaer cpoeit HHKnell rparuuUbl 31ech

L — uHTepBaa ONTHMH3auHH, KOTOPBIH MoOXel GbiTb (HKCHPOBAHHLIM (CTaHAAapTHas
33ajaya) HIH CKOJL3SIIHM (npH nepeMennoM K,) YnpasnenHe ¢ onTHMH3auueil Ra
CKOJIb3sILEM HHTEPBAJE COCTOHT B TOM, UTO Ha Ka)XAOM laKTe /[BHIKEHHS CHCleMbl pe-
(iaeTcs 3ajaua ynpasienis (5.6), Ho na o6beKTe peain3yercs AHUL OIHO, NEPBOE 3Ha-

yenue ynpasJenusa E»o, a aas wvao—um CAelyolero 3HavyeHus :ka+_ 3ajaya CHHTEe3a
ONTHMA/NbBHOIO yi{IpaBJIEHUs pelaercda CHoBa, NpuuemM MHHHMHU3HPDYEMBIM %%:FFSOEN-
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r
J.0OM Tenmepn HBASIeTCA
Ko+L+1 .
D= N ¢Gr w). (6.7
k=Ko-+1

Ananornunas npouelypa INoBIopsieTcs Ha BceM HHTepBaJie ympasJjeHHs. Takas
[OCTAHOBKA 3aj1ayk fIBJAAETCH J0CTaTouHO oblueil.

Ynpasienne Ha CKOb3sILICM HHTepBaJle uMeeT psaj npenmyiuects [34]. OchoBrble
H3 HHX! yMEHDLIIAIOICH BLIMHCAH IC/ALHBIC 3aTPaThl, 18K Kak oObluHo Ge3 yiuepOa a1 on-
THMaJBHOCTH HHTCPBAJ L MOXHO NPHHSITH CYLIECTBEHHO MelbLWHM BCEro MHTEpPBAaJa
ynipaB/ieHHsl (KoTopblii MOXeT ObiTb GeCKOHEYHBIM); MOMXHO ONEDAaTHBHO Ha KaXJOM
lyare YuHTLIBATb H3MEHElHe NPOTHO3a BO3MYLUeHHil; HccaepyeMmas cucrema (5.1)
6oJiee ycToluuBa K HCKOHTPOJNHPYEMbIM BO3MYHIGHHSAM H HETOYHOCTAM MAaTeMaTHYECKOTO
onucanus obvekra [locsentiee o3Hayaer, UTO HesIMHEHHBIA HAH HeCTallHOHAPHIH 06BEKT
MOXKHO ONTHMU3HPOBATh, NPUMeHsisl CTALMOHAPHYIO aAanTHBHYIO Mojenb 6ojiee HH3-
KOI'O HOPSIAKA, allllPOKCHMHPYIOULYIO AHIlaMHKY 06beK1a Ha OrPaHHYEliHOM HHTepBase

Kpartkas xapaKkrepHcTHKa porpamm, npuBelensblx B Hactosuleil rnase [Iporp. 50
npeaHasnauena ajasi  MACHTHOHKAUHH JIMHEHIHOrO KOHEYHO-PA3HOCTHOrO OfHCAHHA
OUHAMHYCCKON CHCTEMDBl € 3aNa3/AbiBAHHAMH H AJR HCC/IEA0OBAaHHS ee yCTOHYHBOCTH
Hpentnduraunsn ocyuwecisaseics Ha ocHoBe MHOropsifiHoro aaroputMa MIYA c au-
HefHbIMK YACTHHLIMH OIIHCAHUAMH, 8 HCCeoBalKe YCTOYHBOCTH NoJiyyaemoli inieldnoi
CHCTEMBl OCHOBAHO Ha aHa/iH3e aGCOMIOTHLIX BEJHYHH KOpHell XapaKTepHCTHUYeCKOro
MHorousena. Boamoxuo napanancibioe ucc/ieponatine %0.—,0—.._::@00:* PAa3/IHUHBIX NOJ-
CHCTEM, COCTABJSIIOULMX MNOJHYIO CHCTEMY

porp 51-—52 pewator 3agauy cuHTe3a ONTHMaAbHOTO ynpasJjenusn. Bce onm
OpPHEHTHPOBaHBl Ha ONTHMH3AaLHIO HA CKOJIb3SIIEM HHTEPBajie, HO NMPHMERHMB! H Js
cayyast GbuKcHpoBanHoro Hntepsana. B 3stux nporpammax 3ajaua oniuMH3aulH pe-
LiaeTcd CBeJleHNeM ee K 3IKBHBAJEHTHOH 3ajaye HeaHHefIHOrO NpPOrpaMMUPOBaHHS
Peann3opanublil aaropHT™ ONTHMH3AUHH SABAsieTCs MOAH(PUKALHEH aJrOpHTMOB NMpoex-
THPOBaHUs Cpaiuenta ¢ BoccranosJeneM cBsisefi OOe 3TH nporpaMmbl  AONYCKAioOT
BBEJCHNE AONOAHHTCIbLIBIX OFpaiHyeHHil Ha NepeMeHHbLIE COCTOANNA M yNMpabJeuns
B nporp. 51 MoryT GbITh yuTenbl orpanuuenus Bujaa < 4 < buc < u < d, yro as-
JIAETCS YacTHBIM cayuaeM orpanuuennii (5.2) — (5.3).

[lporp. 52 npexnp3Hayena s CHHTE3a ONTHMANbHOTO YNPAaBAEHUN JHHEHHBIMH
JAMHAMHYECKHMH cHCTeMaMd, 3Ta mporpamma, aB/ssch CleUHaNH3HPOBanHON, MoOXel
6bITs NpHMeHeHa (TPH COOTBETCTBYIOLUMX H3MEHEHHSX) JJIA CHHTE3a ONTHMAJBbHOIQ
ynpapJsiennsi HEJTHHEHHbIMH CHCTeMaMH W JonycKaer Jjio6ble orpannyenust (5.2), (5 3)

2. TPOTPAMMA MOEHTUDOUKALIMM NIMHEAPHU3IOBAHHBIX
YPABHEHMHA NUHAMMKK CROMHbBIX
CUCTEM M UCCNEAQOBAHUA MX YCTOHUUBOCTH

[Mpegnasuanena ansi o6beKTHBHOH HAGHTHOHKALMH CJOXKHBIX CHCTEM MeTodamu
€aMOOpraHu3alHi U A5t UCCHeAOBAHMSI BX ycToitunsocetn [9] (mporp 50).

3wk nporpammuposanus AJITOJI, 3BM B3CM-6

HUcnonpayemeie nomnporpammu. MAX, NORM, KOUN, GAUSS, PAHXX.

Meroa. BoccranoBnenne XapaKTepHCTHYECKOrO YpaBHeHHS Aast pacilupenHoi
cHCTeMbl npousBoguTes no Meroay Pajneesa, a BhiyHclIeHHe KopHell xapaKkTepHCTHYe
CKOro ypaBHEeHHs — No Metoldy Boesopiua.

[pouecc nocTpoeHHs annpoKCHMEPYowed QyHKUHH (ITOJHOTO ONUCANHA) SABAAET
cq ofuiuHOfi peanusauuell MHOTOpSILHOTO anaroput™Ma MI'YA ¢ niHelHBIMH YaCTHLIMH
onHcaHuaMH, B KauecTBe KpHTepHsi CesleKUMH HCNOJAB3YeTCss MHHHMYM CMeleHMS MO
kodduumentam, onpegensiemuit dopmyJoin (2.9)

B neppyio 006yuaiomyio noc/iejosaleqsHOCTh AIS OTHICKaHHsl KoI(puLUHEeHTOR a;
BbIAGJIAIOTCA TOYKH, HMerwuine :NEQO.:TEOG 3HayeHue h:hdmﬁh:: no Z:Ozaoo‘:wv\ Eovau
McHHBIX. Bropas oGyuaioliast 1noc/ief0BaTebHOCTb AJIsl BbiYHCAeHH KoadxpuuHenToB by
COAGPMNT BCE TOYKH, HE BOLUeALIMEe B NEPBYIO MOC/ENOBATENbHOCTb, a4 TAKKE TOUKH
¢ HauMmeublieit pHcnepcue#t, nonasluye B Hee.
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Onxcanne napamerpos:

N — pmina HCXOHHOIl NMOC]E0BATENbHOCTH AAHHHIX;

M — uHCIO 3aBHCHMBIX 1IepeMenHLIX, o0pa3ylOUiHX CHCTeMy;
M1 — uucno ynpasnsiiomwnx BosaeiicTsuii;

MIT — pasmepiiocis nepBoit NOACHCTEMbI;

I1 — anuna npobepouHoli RNOCAENOBATENbHOCTH;
PM — MakcuManbioe YHCIO PSIOB CEJNEKUHH;
XI[l:M4MI1, 1 : N] — maccus 3nauennit M -+ M1 nepememnoit B N Toukax;

TAY [1 : M+-MI] — BexTop 3uaueHHii MaKCHMaJAbHO YYM1bIBAEMBIX 3anasjibl-

BallHii;
YO [0 : PM] — Bextop, sapaouii HaMenenne cpofoap Bbbopa 110 psinaM
CEJICKUHH.

Nocaeposateabuocts paGotThi nporpamvut. [locne BBoga Hcxoanoit mudopmaiin
3HAaYeHHA 3aBHCHMBIX H 1€3aBHCHMbLIX N1eDEeMEHHLIX LeHTPHPYIOTCs (MpH HeoGXOHMO-
CrH), HOPMHPYIOTCA H MOJrOTaBJKBAIOTCS K HCIIOJIBb30BAHHIO B MHOTOPsAROI npouenype
MT'YA (ocyuwecisnsiercss npeaBapure/buslii o160p HanGoJiee BaXKHBIX IepeMeniblX,
dopMipyloTes HeoGxoauMble nudopMaunonnbsie MaccuBel). Hanee ais Kaxpuol W3 sa-
BHCHMbIX TIeDEMEeHHLIX, B COOTBETCTBHH ¢ mpoueaypoit M['YA, crpoutcs MHoropsifuas
vHepapxuueckast CTPYKTypa uacTHBIX MOAeJlell, a YpaBHEHHs] ONTHMAJbHOH CIOXKHOCII
npeacraBAsioTess B paspepunytoM Buie. Takum obpasom dopmupyercst cuereMa auneil-
1bIX PA3HOCTHLIX ypaBHenHil, OIUCHLIBAIOWHX AHIIAMIKY MAEHTHHIIPYEMOTrO OGbEKTa,
[ocsie 31OrO HCCEAyeTCs YCTONYMBOCTD NOAHOI CHCTEMbl H MOACHCTEM 3afaHHOIl pas-
MEepHOCTH, 06pa3yiolinX MOJHYIO CHCTEMY B Cyyae HX B3aHMOCBSA3H,

fipumeyanns: 1. Cucrema JsiHHeapH30BaHHBIX YypaBHEHHH JHHAMHKH CTPOHTCS
B Pa3HOCTHOIl QopMe, Kaxjoe ypaBHeHHe BblpaxkaeT OGyAaylilee 3HayeHHe nepeMeHHON
(411 ee npHpaulenne) uepea aHHeilny0 KOMGHRALMIO NIPOLIBIX 3HAYEHHH BCeX apry-
MEHTOB CO BCEMH YUYHMTLIBACMbIMH 3afia3]biBaHHSIMH.

2. OnTHMH3aLHS CAOMKHOCTH MOJENH (YHCIO PSIAOB CeJeKLHH) MPOU3BOMHTCS OT-
JIeJbHO LJS KaXKAOTO YPaBHEHHs CHCTEMbl.

3. BuBop Monean ocyluecTBjsieTcss 0o pe3yJibTaTaM NpocyeTa 3aJaHHOTO 4HCAa
pAJOB. -

4, CpoGona puifopa MOMKET 3aaBaThC OT PAAA K PARY NPOU3BOJBHO,

5. OGyuaiomye noc/es0BaTebHOCTH H3 HCXOAHOI BHIGOPKH HAa3HAYalOTCs 3aHOBO
NJIsl KaXXJ0TO ypaBHeHHS H psjlia CeleKIUiH.

IIPOI'PAMMA 50
1, ’ALGOL? :GAUSS, KOUN,MAX, NORM,PAIK. ,

2. 'BEGIN’’ INTEGER’ M,M,M1,I1,PM,MI,N1,T,J,K,S,R,P,T.,
3. "REAL’ XS, XM. ,READKM 8, M1, M1, 1, PMD. ,
* de PPRINT?’ (//,ASHUCKOMILE JIANHLIE,/,615)°? N, M, ML, MI, 11, PM. ,
5. *BEGIN®’ARRAY’XI(/1:M#M1,1:N/).,
6. 'INTEGER’’ARRAY®TAY(/1:MHi1/),40(/03sPM/).,* BOOLEAN’RR,00Q. ,
7. RR:="FALSE’.,READXXI,TAY,Y0).,Ss=M+l.,T:=TAY(/1/),,Ps=S+T.,
8. FOR’I:=2’STEP’1’UNTIL'S’DO’?BECIN'’ IF’ T' LT TAY(/1/)
9. *THEN'T:=TAY(/1/).,P =P+TAY(/1/) END’ . ,N1:=N-T-1,,’ IF’RR’ THEN’
10. *GOTO’PP.,’ FOR’ J:=1’STEP’ 1’ UNTIL’ S?D0? * BECIN® ¥X5:=0.,
11. ’FOR?I$=1’STEP’ 1>UNTIL’N’ DO’ XS:=XS+X1(/J,1/)., XS:=XS/N.,
.12, ’FOR’I:=1’STEP’L’UNTIL'N’ DO’ X1(/J,1/):=X1{/J,1/¥S.,
13, *PRINT’?*(12HHOMEP IAPAM.,13,6X,12lICPEL!. 31AY. ,E12,4)?,
14, J,XS’END’.,DP:’ BIGIN®® ARRAY’ X(/13P,1:N1/),Y (/1iM,1:N4/),
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Hm.
16.

17,
18,
19,
20,
21,
22,
23,
24,
25,
264
27,
28.
29,
0.
31,
32,
33,
34,
35.
36.
.,
38,
39,
40,
41,
42,
43,
4y,
45,
46,
47,
48,
19,

X4/ 12K/, kx(/188/) . o P REAL? O, T, TX, Y B, C,C1,YM, OTK, ATl ~

* INTEGER’ M, b4, P51, P, P, B, DY, o, MM, IDM, NG, PJT, M. ,

? BEG IN? P ARRAY * AX(/1:M/). o * FOR? J 1 =1’ STEP? 1’ UNTIL’ S? 10*

* BECIN’ ?FOR? T¢=1"STEP’ L’ UNTIL N* D0 AX(/ 1/ ) ~ABSCXI(/J,1/))ey
HORMCAX, N, X8y MXC/J/)2=XS., > FOR? T+=1" STEP? 1 "UNTIL’* N’ DO?
X10/J,1/)2=X1(/3,1/)/ %S BiD* * END’ . ,0002 =* TRUE’ .,

*PRINT?*° (///, 2THYP ABHEHAH COCTARIANTCH MIA)*.,

*IF?Q0Q° THEN' > BEGIN?K2=0, , *PRINT’ * * (BH3HAYEWMA)? * ' END* , , * 1F?
*NOT’Q00 THEN * BEGIN’K2=1,, *YRINT** * (LOMIIPUP AL EHMI)® * *END? .,
?FOR? J+=17STEP’ 4 UNTIL’ W’ DO’ *FOR? T2=1" STEP* 1 UNTIL’N1* DO*

* BEGIN'R:=T+L.,¥(/J,1/):=X1{/J,R+1/)>~Xx1(/J,R/) K'EYD’.,P:=0.,
TFOR?Je=1"STEP? 1’ UNTIL’ S?1)0?* FOR? K2 =0’ STEP’ 1’ UNTIL’ TAY(/J/)
DO BEGIN?Pi=P+1, ,R2=T-K.,” FOR’ T¢=1’ STEP’ 1 *UNTIL' N1’ DO’
X/P,1/):=X1(/J,T+R/)’ END’ » ,* BEGIN? > ARRAY * XU (/1:M,1:2 D,

? INTEGER’? ARRAY® XPI(/1:M, 157/, TH(/1:M/), 1D/ 1M/ ).,

* INTEGER’ EI'., "REAL 01, , * PROCEDURE’ CTAB(MY, TAY ).,
? INTEGER’ ’ ARRAY *TAY, , > INTEGER’Mil. ,  BEGIN® * INTEGER’ I, J,}, U, ,

* PROCEDURE? YMM(A, B, P,C,M,0). ,* ARRAY’ A, B,C.,* INTEGER’ P, M,Q.,
 BEGIN’ * INTEGER'1,J, K., * FOR’ J4=1? STEP’ 1” UNTIL’M* DO* *FOR’ T2 =1
YSTEP?1° UNTIL’ 0° DO* C(/J,1/):0. ,J =1, , PAs 1s=1.,P2:* IF* AC/S, /)
=0’ THEN’ * GOTO* P3, , "FOR? K2 =17 STEP?1? UNTTLQ? DO* * TF* B(/1, K/ ) NR?
O’ THEN?C(/J, K/ )2 =C{/ 3, K/ WA/, I/ B/ T, B/ Do, D3 T2=T+1, , * TF?
TP LE’ P THER® *GOTO P2, ,J4=J+1. , IF* J’ LE’ M THEN’ * GOT0* P *END’ o,
*PROCEIURE?SLEDCA,N, P ). , "ARRAY’A., * INTEGER’N. , " REAL’ P., * BEGIN’
? INTEGER’S. ,P2=0, ,*FOR’ S2=1" STEP* 1 UNTIL’ N’ DO’ P:=P+A(/S,S/)
*END’ . ,* PROCEDURE’ SOPR(A, N, P, B). , ARRAY *A, B., * INTEGER’N. ,
SREAL’P.,* BEGIN’ * INTEGER’S, K. , * FOR? S¢=1’ STEP* 1 UNTIL’ N DO?
*FOR?Ke=17 STEP’ 4’ UNTIL’ N’ DO? B(/S, K/ )e =’ IF* K=5* THEN’ A(/S, K/ )+
PYELSE’ A(/S, /D) END’ ., "PROCEDURE* LAMBDACA,N)D. , "ARRAY’ A, ,
? INTEGER’N. , ? BEGIN’ * ARRAY’ P (/01 2#1i+1/). ,> INTEGER’ K., * BOOLEAN®
GyR, Qe P(/2%N/)s=1, ,B(/2%+1/): =0, , SLEDCA, N, P{/2*N-2/)). , (/2
*N-2/)s=P(/24%-1/):=0. ,SOPR(A, N, P, 2*}~2/), B). , " FOR? Ks =2%N -4
?STEP*~2° UNTIL’ 0 DO * BEGIN’ P(/K+1/): =0, , YMM(A, B,N,AL, N, K).,
SLEDCA, N, U/ D0 s PU/B/ D =222 (/8/)/CB=2%1), , * TR K*NE* O° THEN’
SOPR(AL,N,P(/¥/), B)’ END’ *END? ., G2 =" FALSE’ . ,R:=*TRUE’ , ,Q%=
*FALSE’., " PRINT’?? (L4HKO3®, NOMIHOMA,/,E12.5)°7, FOR? I3=2sN
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63.
64,
65,
66,
67,
68,
69,
70,
71,
72,
73,
Th,
75,
76.
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78,
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81,
82.
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84,
85,
86,

*STEP?~2'UNTIL*0’ DO* P(/1/). ,* BEGIN® * ARRAY® HX(/1:2%N/),, ' REAL’
%,21,22.,* PROCEDURE® ARCSINCT ). , "REAL? T4, * BEG IN?* REAL’ Tl , 1015 =
3.14159265359, ,* IF? ABS(T )’ LT? 1 THEN? 4RCSIN: =ARCTAN(X/SORT(1~
Tex2)) ELSE? * IF* T LT*0’ THEN? ARCSIN:=-I31/2’ ELSE’ ARCS IN% =II/2
*END’ o, KOYNCN, G, R, Q, 5, P, KX Du , "PRINT? ? * (10HKOPEY (Z)=)".,
PPRINT?** (6E14. 40" ,KX.,? FOR* K2=1° STEP* 1’ UNTIL? N’ DO** BEG IN’
(Nﬁu;\m%n»\ Doy 220=KX(/2% /), , 22 =SORT(Z1* 21~22%22). ,
*IF' 2GR LOO004  THEN? * BECIN' KX(/2%K~1/):=LH(Z). , KX(/2*}/):=
ARCSIN\Z2/2) END’ * ELSE’ * BECIN? KX(/2*H-1/ )i =11, , Jx{/2* K/ )2 =0
PEND’ *END’ ., *PRINT? * * (/// s AOHKOPHUA (S)-,/,6E14.4)°? KX’ END®
TEND? ., N =M, , * POR? J%=1" STEP? 1° UNTIL? MiL* DO N =+ TAY(/T/ )y
*BEGIN’ ’ ARRAY? X(/13N, 13N/, ,* INTEGER’ S., *FOR* 1:=1’STEP’1
*UNTIL'K’DO? *FOR? Je =17 STEP*1? UNTIL'N* D0*X{/J,1/)+=0., ,* FOR?
Ts=1" STEP’ 1’ UNTTL'N-1" D0’ X(/1+1,1/):=1.,5:=0., " FOR’ J.=1"STEP*
1?UNTIL’ MU’ DO? * BEGIN' * IF? J*NE 1’ THEN’ X(/J+S,J+S-1/):=0,, " FOR®
14=1’STEP’ 1’ UNTIL N DO * IF* XPL(/J, 1/)°NE* 0’ THER® X(/J+S,XPL
3,1/ e=01(/3,1/). " TF?QQ0 THEN" * GOTO? TIP. , MS=J+S. , X(/1,U/)
=X/, 1/ )41, , 1P 8% =S+TAY(/J /)’ END’ o , LAMBDACX, M)’ END' *END’ .,
* PROCEDURE’EX(M). , * INTEGER’ M., * BEGII St=1.,ll1 3= =TA(/1/)+1.,
HAYL? IF*TIX/S/)=0? THEN’  GOTO' WIAT. , > FOR? J% =1 STEP’ 1*UNTIL’ M* DO’
*FOR* 13=1*STEP’ 1’ UNTIL’ Hi° DO IF* 1 ° LT’ XPL(/J, /) THEN?
?GOTO’ AT, , i1 s =ili1=1 . , TD(/S/)e=TD(/S/)~1. ,* GOTO’ HAY. ,NIAl:” IF’ S=
M’ THEN? ? GOTC? KOH, , S$=5+1, , s =H+TH(/S/ )*+1, i1 5=l ,* GOTO HAY. ,
KOHy *END?. , *PROCEDURE® RENCM, TAY, T ). , * INTRGER’M, , * INTEGER?
>ARRAY’TH. ,* BEGIN® * INTBGER® > ARRAY? NNII(/13P/) ., K2=52=0.,
*FOR’ J2=1’STEP? 1 UNTIL’M* DO’ * FOR? I%=0* STEP’ 1?UNTIL’ TAY(/3/)
DO’ ? BEGIN’ St=5+1, ,* IF* T* LE' TH(/J/) "THEN’ Kt =K+1. ,NNO(/S/ ) =K
YEND?.,*FOR? J%=1 STEP’ 4’ UNTIL}M? b0?* FOR? T2=1" STEP* 1
YUNTIL’NN® DO?? IF?XPIL/J, 1/ ) NE* O’ THEN? XPIK/T, I/ )e=
NNIG/XPIL/T,1/)/ ) END? ., *FOR’ J5=1° STEP? 1 *UNTIL M’ DO ? BEGIN’
DI/ ) =TH(/J/)e=0. ,* FOR? T2=1" STEP* 1" UNTIL’ P * DO’ * BEGIN’
XM(/T,1/):=0,,XPIC/JT, I/ )5 =07 END’ * END?  , K 3=0., , B3 =40( /0/).,
?FOR? Tt=1 STEP’ 1 UNTIL  PM? DO * IF* BA’LT? 40(/1/) THEN® BM: =
Y0(/1/). , ' BEC TN ARRAY* X, YY (/13 B4, 1:N1/), K01, K02(/123/),
QU/13B4/), 1L, 1M2(/12 3,124/), K03/ 1 B, 113,13 BW/),CT,
CTPOC/0s2/ ), ,* INTHGER?* ARRAY* HK (/15 8,15 3,1 B/),B(/1:2/),
-134 -




87.

89,
90,
at,
92,
93.
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122,

NCC/18BY/), NIt ,N12(/1211/), 04 , Ho2 (/12 HA=-1/) ND (/122 /).,
*PROCEDURE’NMCIM, XH, P, T). , * ARRAY? X}, IIM. , * INTEGER’ P, T,
*BEGIN’ * INTEGER’ S, K,R., S¢=2;Re=J ;B IM(/Ss4/)e=M(/1,5/) .=

XHG/R,P+1,T/). , BM(/S, 8/ ):=XII(/R,R,T/). ,IM(/S,4/ )=
XH(/R,P¥2,T/ )., Se=5+. Re=1., IF? 5=3° THEN" > GOTO’ b. ,IM(/2, 3/ 3=

(/3,27 ):=x8(/J,1,7/) BiD’ . ,* PROCEIURE? OIICNI, HO )4 , * INTEG IR’
? ARRAY * NI, NO, , ' BECTi* * INTEGER’ T,J, 2., 280, , T2 =1.,Nils "FOR’ J 2 =4
?STEP? L UNTIL? I* DO * TP 1=tii(/J/)  THEW * GOTO’ M4, ,25=2+ 1.,
NO(/Z/)e=T. ,MMs Te=1+1.,” IF’ T’ LE' N4’ THEN’ * GOTO’ NN’ END’ . , YP2=1,,
E0:P2:=40(/0/).,P1:=40(/1/),, > FOR? 12=17 STEP* 1*UNTTL* B4’ DO*
*FOR? J:=1’STEP’ 1’ UNTIL’ PM* DO NE(/1,1,J/):=0,, " PRINT®
*#({5HHOMEP YPABHEH{H,15)°?,¥P.,” TF’ P2=P* THEN’ * BEGIN’ *FOR’ I2=1
*STEP?1’UNTIL P’ DO’ ND(/1/)2=P~1+1,, GOTC* WEI’ END’ . ,
?* BEGTN’ *ARRAY* D2(/122/). ," FOR’ J2=1’ STEP’ £ "UNTIL’P* DO?* BEGIN’
D2(/3/):=0.,’FOR’ T¢=1"STEP’ 1’ UNTIL' N1’ DO’ D2(/J/):=D2(/J/ 2=
DRI/ PT,1/ WY, 170, D2(/3/ )s=ABS(D2(/1/) Y END’ .,
PAHRCD2,ND, P)’END? » , WEI2 * FOR? J4=1" STEP’ 1 *UNTIL’ P2’ DO’
*FOR’T:=1" STEP’ 4’ UNTIL’ N1’ DO’ XX(/ 7, 1/)e=X(/MD(/P~J+1/), 1.,
IIM:=2. , PRI EIS=0. ,* BRGIN' * ARRAY? I2(/1:N1/). ,* INTEGER’
? ARRAY*NDK/42N4/). s "FOR? T2=1" STEP* 1? UNTIL’ N1* DO? * BECIN?
02(/1/):=0.,* FOR® J¢=1" STEP* 1’ UNTIL’ P2* D0* 12(/1/) :=D2(/1/ 1+
XX(/T,1/ 2ex2,,° END? . , PAHECD2,ND,N1 )., * FOR? T2 =1"STEP* 1 UNT 1L’ I
*D0? * BRGIN’NIIL (/1/): =D/ 1/). N2/ 1/ )s =D/ T+I/ )’ END’ . ,
OMCHITL,N01 D4 , OCNTI2, NO2)? END? o , * IF* P=1THEN? * BEGIN’ * ARRAY?
AY(/13N1/).,? FOR? Te=1" STEP? 1" UNTIL N1’ DO’ AY (/1/ 2=
ABSY(/¥YP,1/). ,MAXCAY,N1,YM, T) END’ ., BEGIN’ * ARRAY
WM(/1202,12P242,1:2/). ,Re=N1~II. , Se=P2+2, ,lls=P2+1,,
?FOR? J3=1" STEP’ 1?UNTIL? P2’ DO? * FOR? T¢=J* STEP* 1’ UNTIL? S* DO?
' BRG TN X1(/J,1,1/):=X8{/J,1,2/2:=0.," FOR’ H:=1" STEP* 1" UNT IL’
R?DO? ' BEGIN? B/1/ s =M01C/8/ ). , 5/ 2/ ):=002(/K/ ).,
? 1P I=I THEN? *FOR? Te=1,2° D0 XU/J, I,T/)e=x1{/J, I,/ 7+
XX/, BT/ ey TR? T=S P THEN? * FOR? T4 =1" STEP? 4 *UNTIL’ 2 DO’
W/, 1,708 =XU/ T, 1, T/ 45X /T, BT/ v f¥e BT/ M dey °
*IF? (CIPNE’ID*AND? (1°ME’S )’ THEN? ? FORVE1=1,2" 10?
XH(/T,1,1/)0=XH/ 3, 1,1/ R/ 1,B0/1/ )/ ) BRD *BUD’ o,
XS:=XM:=0.,* FOR’ T2=4’ STFP’ 1* UNTIL’ R* DO’ BEG IN’
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130.
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XS:mXS+Y(/¥P, HOL(/T/)/).  Beta=+y (/9P , N02(/1/)/ ) END’ .,
Hs=1.,J:=0,,[Js=0+1, , To=]+1,, LS M1 (/1,1/) =2 (/1,1/):=R. ,
/1, 8/)s=%8, , 2(/1,4/)2=10, , IuCHMd, XK, P2,1).,
(2, 11, P2,2). ,GAUSS (1M1 , 3, K01, ). ,GAUSS M2, 3,K02,1). ,
C:=C1:=0.,’FOR* K2=1,2,3” D0** BEGIN’ C2=C+(K01(/K/)>~K02 (/R/))*2.,
C12=CA+K01 (/1/ I 2+K02(/H/ 2 Bl . ,02=C/CL,,* TF* I GT P
*THEN *GOTO’X. , A(/ll/)s=C. , *FOR K2 =1, 2, 3* DO’ KO3 (AL, K, P/ )o=
K01(0K/). NKV/U,2,PH/)s=J. ,NE(/U, 3,70/ )i=T.,
* TP [1=P4 * THEN’ PAHECCM, NG, 1), , 1t =l+1., ,* GOTO’ M, , K}
IR C* 6T CM(/NC(/P1/)/)i=C., ' FOR’K:=1,2,3’ DO?
KOO (/NC(/21/), K, PR/ D =K01 (/1.
KK(U/NC(/PL/),2, P/ =T . NK(/HC(/P1/), 3,PH/ )2=1. , PAHE(CM, NC, P1 ).,
'GOTO Mo , MeET=El1, M T2=T+1,," IF? I’ LE* P2 THEN' *GOT 0" L. ,
YIF’J LT P2~4 THEN' *GOTO I, , * FOR? Se=1" STEP’ 1’ UNTIL' P1°D0?
? BEGIN® 015 =0.,” FOR’ J5=1°STEP’1* UNTIL’N41’ DO’ * BECIN'YBi =
K03(/5,1,P4/)., FOR’ 13=2,3° DO’ YB =Y B+K03(/S, I, Pfl/ )*
XXC/RRG/S, 1,P/),3/ ) , 01 =0+(Y(/YP, T/ )-YB)** 2 END’ . ,
Olis=SORTCOM/NL )/VM, , * TF? 5=1 THER  TX:=TA:=0ll. ,* IF*NCC/1/ )=§
THEN’ * BEGTH’ AJls=0ll, , * TF? PA=1°THEN"* BEGIN’ OI:=0lll ,
PAt=1,,NI.=S’END’ ., * IF* OJ° GE* Ol THEN * BECIN’ ONls=0: ,PAs =Pl ,, .
NJI:=S’END’’ END’ ., * IF? O’ LT TA* THEN " TJIs =01, ,* TF* O’ 6T’ TX
?THEN’ TX: =0’ END’ . , "PRINT? ** (//, 4HP 511, 13,8X , BHBUEPAHO
BHOMMCARMY, 1410X, 11 HERROR CAUSS, 16)°?,Pfi,P1,EF.,
?*PRINT’ ** (10X, 16101 0KA3, CMELL JYYll. ,E42.F, 6HXY Il ,E12.6)'’,
QUAC/1/)/ ), CMCONCC/P1/)/ )., PRINT? * 2 (10X, 1 4HOUMBRA HA 0/1.
o TH JVUl. ,2B12,4,6HXYAN. ,E42,4)°7 700, AT, TX. , [, [LDM: =liDi*2, ,
*FOR?J=1’STEP’ 1* UNTIL’ P10D0’ * FOR’ 13=1°STEP* 1’UNTIL'N1
*DO*? BEGIN'Y¥(/J,1/):=K03(/J,1,P1/).,  FOR* S:=2, 3" DO’
¥v(/3,1/).=yy{/3,1/ )X (/HEL/T, S, P/ ), 1/ 7 K03(/T, S, PR/ ) END?
«»"FOR? J2=1?STEP? 17UNTTL 1’ DO?? FOR’ T%=1" STEP* 1 UNTIL’ N1
D0 AXUI, 1)e=yY (/3,170 TF?Pil=PM* THEN’ *GUTO I END’ .,
Pis =P+, ,P22=PL,, P15=Y0(/PHl/)., * GOTO PSIL. , I3
Pis=PI. NG =NI., ? PRINT’?* (10X, 1 3UBLEPAUO PFJIOB, T5)?, Pil. ,11IM
=lil~1, ,* FOR? 12=07 STEP? 1 UNTIL? P’ b0? CTPOC/1/):=CT(/1/ ):=0.,
*BEGIN’ ? ARRAY A, ADK/L 21/ Do, INTEGER ? ARRAY * AN, ANDC /L2 1IDM/ Doy
*FOR? 1%=1"STEP’ 17 UNTIL [IDM’ DO * BEGTH?
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193.
194,

A/1/):=AD/1/):=0. , AN/ T/ )e=AND(/1/)2=0°END’ 4 »

*FOR? 13=1,2,3° D0 BIGIN’ A(/1/)4=K00( /NG, I,P8/).,
ANC/1/)s=HK/NG, T, A/ ) END? o TF? Pii=1 THEN? ?GOTO’ NN, , H2=1.,
AD(/1/)=A/1/). Mtli=a,,

*FOR? 10=27 STEP? L’ UNTIL? 11DM* DO * IF? AC/1/ Y NE'O® THEN?

*BIGINY? IF?ANC/1/)=0" THEN” * BEOIN’ i =l+1. , AD(/ll/)i=AL/1/ Dy
ANDC/l/ )% =0 BHD’? ELSE? * BLCTIN? * FOR? 5t=1,2,3 D0? * BEG TN’
ADC/U+S/ )2 =K03(/ AN/ T/, S, Pi=1/ X AL/T/ )4 ,ANIK/UHS/ )i=
HEG/ANC/T/), 8,201/ ) BN ol s=ti+3,, "END? P ENDY o,

*FOR? 1¢=27 STEP’ 1 UNTIL 1L’ DO?* BEGIN AC/1/)2=AL/1/) oy
AHG/T/)2=ARI/T/)? END® o, PSLS=DA-1, , * TF?PAPLT? 47 THEN’ ? COTO'MM. ,
NN’ FOR? T5=1?STEP? 1° UNTTL! [ILM? DO? * BEG TH? S2=AN(/1/ D\,

CT/8/ ) =CT(/S/)+A/T/) END' o, " FOR' T8 =1 STEP? 4? UNTIL'P? DO?
CTPOC/tD(/P-T+4/)/)? CT(/1/ ) END’ o ,CTPOC/0/ )3 =CT(/O/ WX YR/ )
v H3=53=0,, " PRINT? ? * CL2HK OOQOUI BHTb ) * o

PPRINT? 72 (448,5)?,CTP0C/0/) ., FOR' J4=1" STEP? 1’ UNTTL M1’ DO?
PPOR? Te=17STEP 47 UNTIL! TAYC/J/ ) D072 BEGIN? S1=S+1, ,
*IF?CTPOC/S/)?NE? O THEN? ? BRG TN CTPOC/S/ )e=CTROC /8/ %
KXC/YR/)/MAC//) ey TR JPLEM? THEN? ? BECTH fl 2 =H+1,
YIPTA/T/ P LD D THER YT/ De=T .0, XUC/YR, 11/ )e=CTROC/S/ e o
XBL(/YP, /)8 =S DD’ o , "PRINT?? ? (T4, 3K, SHCABIT, T4, 5%, E14,5)"?,

3, T,CTPOL/S/ Y END? P EHD? 4 o 'PRINT 22 (//)? .,

*TF NW? LT? S THEW U2 =fl. , YPS=YP+L.,’ IF* P LE’ M’ THEN’ * COTO’ EQ

*END’ « ,RENGM, TAY, TH)« " PRINT? ** (20X, 1 3HCHCTBMA, /)" o,

CTABM, TH). ,* TFMil=M’ THEN? *COT0’ OK. ,R: =Ml ,

*FOR? J2=1" STEP? 1 UNTIL’MII? DO’ R2=R+TH(/J/ ),

*FOR?J3=1’STEP*1’UNTIL*MII’ DO *FOR? 12=1 STEP’ 1° UNTIL?

MH? DO ? TF?R?LT XPLC/J, I/ )" THEI XPL{/T 5, 1/ )2 =XU(/T, 1/)2=04

*FOR® J2=1’STEP? 1’ UNTIL’ M’ DO TIK/J/ D=1 /3/ ) e, EXMIT),

RENQMIL, Ts1, TD). , *PRINT? ? ? (48X, 1OHIIOZCHCTEMA, 5X,1H1)" 7 . ,

CTABCMIL, TD). , "FOR’ J$=1" STEP’ 4 *UNTIL M-MI’* DO’ * BEGTH’

TS/ )e =AM/ ) o, TIN/T/ D320 A(/3/ Y END? o, K=l =0, ,

*POR? J s=Mil+1’STEP' {?URTIL M’ DO? * BEGTN K=K +1.,5:=0. ,* FOR’

Te=1STEP? 1 UNTTL!HUW® DO * BECIN XU/, I/ )s=XPL{/X,1/):=0.,

*IF XPIA/J,1/)'CT! R* THEN® * BEGIN' S:=5+1.,

XPIA/K, 8/ 03=0PL/T , 1/ R, U/, /)5 =301(/T, T/ ) END* * BRD? .,
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195, IPIPLT S THENl=S By . Nifs =il , EXCM=MIT). , RENCM-MIT, T4, TD). 5
196, PRINT’?’ (46X, 10HITOACHCT 1A, 5X, 112)" * . ,CTAFM-MII, TD). ,UK:
197, END!’END’’END?’END’ *END? ’EOP?

3. NPOTPAMMA YTNPABJEHUA
C ONTMMMU3ALIMEA NPOTHO3A NIMHEMHOMW
BUCKPETHON CUCTEMOM C 3ANA3bIBAHUMEM

[Tpeanasyavena aas pacuela ONTHMAJBLHOTO YNPAaBJEHHS MHOTOMEDHBIM AHCKper-
HBIM 06DBEKTOM, ONHCLIBAEMBIM PA3HOCTHBIMH JIMHEHHBIMH YDaBLHEHHSIMH C 3anasjniBaio-
WHMH apryMenTaMH, NpH 3ajanioM KpHTepHH ontHMu3aunu (nporp 51) [34].

Slabik nporpammuposanus AJITOJI, 9BM BICM-6

HUcnonbayembie nopnporpammul, OPTIMI, HOA.

Mevon. Iuuamika oO6beKTa ONMCLIBAETCS CJedyiouieli cHcreMofi pasHoCTHLIX
yYPABHEHHIL: -

N N Ny,
Xegg =X Ay gyt Y By v+ Y, Chypy vy v=1N.
v=0 v={ v=0
(5.8)
:v: H3BECTHLIX HaYaJibHBIX H NpeAHavYaNdbHLIX YCJAOBHAX
Xpy=Xa_y v=0,1,2, ..., Ny (5.9)
Upy=Us_\y v=0,1,2, ..., Ny (5.10)
Yy =My v=0,1,2, ..., N, (.11

.. —7 |
ae XT =Xt ... XM, UT=(U, ... 0", AT =M ... A'| — BexTopsl  BBI-
XOAHLIX BEJHYHH, yNpaBAeHMi H {3MepAeMblX (MPOrHO3HPYEMbIX) BO3MYylueHuli pas-
mepuocteit 1, ¥ u [ cootserctsentio; AY, BY u CV — maTpuusl Kosdipuinenton pasmep-
gocreli n X n, n X yu n X [ COOTBETCTBEHHO; £ — HOMep TeKYIUEro TaKTa ynpanJe-
HHA; ¥ — HoOMep Gyayliero (paccuyreiBaeMoro) TakTa yrpaBieHHsi OTHOCHTEJNBHO TeKy-
4Iero; ¥ — 3HaveHne 3anasjgblBaHus 10 BEIXOAHOI BeJHYNIE, YIPABACHHIO HIH BO3MY-
wenno; Ny, Ny, Ny — MakcuMadslibie 3nauveniis 3ana3ibiBantil 110 BLIXOAHBIM BeJil-
4HHaM, yNpapJeHHaM H BO3MyLIEHHSM COOTBEeTCTBeHHO; N — uHC/JIO TaKTOB ONTHMII-
3auun.

3ajaubl orpamHiuenns Ha BBLIXOANLIC BeJMYHHBI M yrpasaenusi obbekra (5.8):

S - <ma S

x:__mxkfvmxa x.<ﬂ_,\<n G._mv

QS‘:: < q\~+< < m:._mx. Y= 1, N. Am—wv

Kpurepuit ¢pyuKuonipoBanns ciCTeMbl YIpaB/ienns B oflieM Clyyae MoXeT 3a-
BHCETb OT BCEX BLIXOJAHLIX BeJHYHH N yNpapJeHHil, B JaHHOH nporpaMme peaau3oBaH
KBaApaTHYHLIR KpHTepHil BHAA

kbN
£ _ B
F= Y o @ Q@ (6.14)
v=k-+1
cae )
k«
! y —
Py =l———. =1L n (5.15)
Y,
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— otnocnrenshas ommbka peryaupopanns; Wi — saganunit nektop BLIXO/HLIX  Be-
Jguynn o6LEKra la Takre yinpapiaeuns y. B cr:v.:_»o__:: (5.14) @, — Beconoit Ko3(phu-
IUIEH T, YUHTBLIBAIOUNIT 3HAUIIMOCTb OTACHABHLIX 1aKTOD SEmm:o:Er ee — MONOKHUTENb-
HO ollpejiesieHHast MaTPpHUA BeCOBbIX KO3dhpUUHEHTOB pa3MepHOCTH f X 11, YYHTHIBAlo~
LU{HX 3HAYUMOCTb AJSl 33[AaHHOTO TAKTa OTAEJbIIbIX BLIXOAHBIX BEJHUHH oOBEKTa
Jaunias nporpaMma npeauasiayena AJs petenus 3ajay Kak ¢ PHKCHPOBAUNBLIM Hil-
TCPBAJIOM ONTHMH3ALHH (OPH 3ajlaHHOM k), Tak H co cKoaw3smum (npu N == const
U nepemendoM k), a TakKe /15 NOJYYEHHs! COBOKYNMHOCIH ynpapJ/ienuii Ha HHTepBaJje

yupexpgenust Uy, v= 1, N, obecneunaiomen sxcipeMyM (ynKuiionany (5.14)
npr yuere orpausyesinit (5.12) — (5.13). B cayyae cxoab3sulell onTUMH3AUKH 404
peanu3auny Ha OOBEKTE HCMONB3YETCH TOMLKO MEPBbA wieH ITOil  COBOKYMHOCTH
U= Q-+—.

Merton pewenns 3akiouaercs B cBepennd 3anaq (5.8), (5.15) K cooTBeTcTBY IOWEi

3ajaue MarTeMaTHyeCKoro nporpaMMmupoBanusi. Ypabueuus obwvekra (5.10) — (5.12)
MOKHO paccMaTpUBaTh Kak :mxoaovzm nHHeRHble orpanuueHus s dopMe pasencTs

h(X)=o0, kT =|ht ... WY (5.16)
a asycroponuue orpannuennsi (5.12), (5.13) — Hennueilkble orpaHuyesus B ¢opme
OXHOCTOPOHHHUX HEPaBEHCTB

gX)<0, gl =g ... g"tIV| 6.17)

[puuem pextop mepemenHbix?X npeacraBasier coGoii COBOKYNHOCTh HCKOMBIX yNpas-
JISIIOWMX BO3AEHCTBHHA H BBIXOZHLIX BEIHUHH OOBEeKTa:
ST _ 1 %T =T 3T 7T
X I_XEL. Upgrr o0 Xy Uk i (5.18)
3apauy onrtuMu3auun ¢pyHkunu (5.14) aas1 KaxAoro ee 3HayeHHs MOXKHO paccmar-
pHBaTh KaK 3ajayy ONTHMH3aUHH HEKOTOpoil QyHKumH

f=FX (5.19)
npu orpanuuennsix (5.16), (5.17), Koropas petuaercs ¢ nomowblo nporpammsl OPT IMI
Onucanune napametpoB. Bsodumse:

M — obiiece uyucao nepeMennblx (n -7y -4 0); V2 — (V2 =
= TAY -+ 1), rue TAY — maxcuMaibHOe 3HaucCHHe
3anas/bIBaHUA /IS aPryMeHTOB MOJeNH (B MpOrpaMme

' npunsito Ny = Ny == N, == TAVY);

L2 — uKci0 TAaKTOB ONTHMH3ALHH;

LL — Ko/MueCTBO BHINONHSEMBIX TAKTOB yNpaBJleHus;

L3 — 4Kc/10 nporso3npyemolX epeMerHbIX;

¥YB — uucsio yupasasiomux Bo3aeiicTBHH;

L6 — uncio ‘namepsieMblx Boamyuienuit (apryment T — Bpemsa
B 3TQ YHUCJIO He BXOAHT);

L5 — BcnoMmorarenbupiii  napamerp (L6 =M — L3 = L6 4
+ VB - VT);

YT —kmioy (¥YT = 1 — ectb apryment T, YT = 0 — uer T);

AT — nepuoanyHoCTs (10 YHCAY MTepalMii) BLIBORA Ha meuarb
APOMEKYTOYNBIX  pe3y/abLTaToOB  MMOHCKA — IKCTpeMyMa
(- AI' — coxkpauennaa uudopmawysi, — HI' — nosa-
nast uudopmauus);

CQ — MaKcuMa/bHOE KOJHYECTBO Hrepausil npu IolCKe 3Kc-

TpeMyMma;
G — coorBererByer Koadduunenry a (cM. omucanue OPTIMI)
(+G — nouck Mmakcumyma, — G — MOMCK MHHHUMYMa);

CHI — ToynocTb BGOpa ILara B HanpasjeHUH BEKTOPA CABHMIa
(orpanvuenyie Ha MHHHMaJbHOC NpHpaLIEHHKE);
TY — nauanbHoe 3HaueHHe MpoGHOro lara;
3 — TOUHOCTb COGJIOACHHS YPaBHEHHH OrpaHHYeHHH;
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31, E — ycraBky s OCTanoBa NPOUEAYPBI NONCKA 3KCTpeMyMa

(cm. onucanne OPTIMI);
Mt Z1, 1:2,1: L3} — maccns kosderunenion mogeny (5.8), ZI = (M — ¥T) X
X V2 -+ YT -+ ¥B + 1 poiuucasercs. [locaegosarens-
10 BBOAHTCS KOIPpHLHENT KAaXKA0ro ypaBHeHHs (BKJoyas
HyJH) B MOpsiAKe, coorpercrayioleM ypasuennio (5.8):
Ha TNEPBOM Mecte — CBOGOMHLIN usiel, HA MOCACAHEM —

roaQupriuent npu U s
XOC, XOCl1 [1 : Zt—1]) — ocuosnoil 1 ayGanpywoulsil MacCHBBl 3Haueunil Hayasl-
upix yeaosuii (5.10), (5.11). B unx BBOgsTCs 3nayenHs
nepeMenHblX B TOM K€ NOPsiAKe, B KAKOM PacloJOMKeHb!

Koagnuventni 8 [

IX[1: L24-LL, 1 : LB] — maccus suaucuuil nsmepseMmbix Bo3Mywenuii (k) ua
L2 -+ LL rakroB snepes; o
.o Or [t:2,1: L4} — maccus o%E:EQ::,_ Ha sexTopsl X n U. Ilopsisok BBoaa;
1 .
k >”_Z:,—~ \—M—._xu e Qw:_:. Qn.«.wmx<
MBI [1 : L3} — Maccus BECOBbIX xowe%:::m:ﬂc_w o, (5.14);

MB2 {1 : L3, 1: L2} — maccup 3uauennii BecoBoil MaTpHilbl ©< (5.14);

XX {1:L3, 1:L2] — maccup 3uavennii pextopa sanauns ¥y (5.15).
Bowuucasessoie:
F - 3nauenne onTuMH3HpyeMoro gynkunonana (5.15);
X [1 : NO] — maccus 3nayenuii nporuosipyeMbix nepemensbix H ynpasaednil sa L2
TaKTa ONTHMH3aUMK (B Hauasie paGoTLI NPOrpaMMbl CIOfA 3aMHCLIBAIOTCS
Hauanbible npiamxennse 13 Maccusa XOC), NO = (L3 4 VB) er

TocaegoBateabnocts pabotnt nporpammbl. Bhuinosnende paGoyux ‘onepauii
nporpamMMe HauHHaeTcs co CTPpoKU 84, rae B uuKAe Buinoausiercs LL s1ana o:q:z_:wm.
unK. Ha KaxzoMm 3tane onTHMH3AUNH HpeABapHTeIbHO 3anoansercs Maccus X (Ha Bce
L2 Takra ognHakoBo) #3 MacciBa HayauabHbiXx ycaosuit XOCl. Jlanee obpaiuenneM
K npouenype OPTIMI naxogntes onrtumanshoe suavenue F u X, TpousBoguTcs caBur
nanubix na ofun war B Macense XOCI n 1X n panee npouenypa BLiuucaesul nosro-
psercs (LL pasa). OPTIMI obpataercst B cBoio ouepean k nomnporpammam EQUATI
# JACOBIL. B EQUATI BpluncasioTcs 3Haycuisl nepeMenHstx no gopmyaam (5.16),
(5.17) n 3nauenne OQyukunonasa (5.14). Tlpw sToM wHcnonb3yercs npoueaypa
PREDICTION, B KoTopofi BHIMUC/ASIIOTCS 3HAYCHHS HPOTHO3HPYEMbIX MepeMeHIibiX.
B npoueaype JACOBI Bemucasiercs Marpuila 4acTHBIX OPOH3BOAHBIX CHCTEMBl Orpa-
nnuenndt (5.16), (5.17) u rpaauent Qyuxkiuionana no sekropy nepemennux (5 18).

fipumep 5. OGLexT ONMCBIBAETCS PA3HOCTHLIM YPABHEHHEM C 3ama3/1bIBaOWH MH
apryMentami

Xy =0+ Xg— X+ X o—Xlg—M_ | +M_+242_, U+ Uy,
(oGo3uauetts Te xe, yto u B QopmyJe (5.8)).

Hannr navanvuwe yeaonns: Xy = 1, X_| = 1,5, X_, = 1,2; My= 2, Al_, = 3;
M_o= 42y =T, A2_, = 3; Uy = 46,7. \_.cm@oqnm ofecneuyThb caepylolle 3Haye-
nust Buixopuol seanynub: X =1, X, = 1; X 4 == 1. Tlpn stoM nenoanayercs

HiGOPMAHA 00 HIMEPHEMBLIX BOIMYUICHHSIX: >_+_ =3 >_+w LAz, =5

Tpumen caenytoutnil pexXIM ONTHMH3AUHH: B4 KaXKAOM 3Tane yupaBjieHHsl OMHTi-
MH3Hpyercs QyHKUHOHAN, BulMHCIAEMBH! Ha ABa rakTa Brepen (L2 = 2), H KoJliuecTpo
3TanoB %:_ummao::m paeno LL == 2 3aganb orpaunveniia: X = 0,5 Xpx = 2
Ui = 10; U, 60.

min max
Tpuusitel caeayrolie snavenns %Smmoz yapapasioiell kapto: M = 4; V2 = 3;
L2=2,LL=2;13=1,¥B= 1, L6=2;Lb=3; YT ==0; AT = Mo.nOl mo.
G= —1; Cll= 0,005 TY=1,0; 3= o‘ ; 31 = 0,0001; E = 0,0001.
Pewenue | smana ynpasasenua: f; = 0,0000021; X = 0,9999; U = = 39,99;
Xy o= 099797, U,,= 29,498
Pewenue [] smana ynpasaenus: f, = 0,0000045; .x+w = 0,99928,; Q+MH 29,499;
= ,997096; Q+m = 21,497.

min T
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1.
12,
13,
14,
15,
16,
17,
18,
19,
20,
21.
22,
23.
24,
25,
26,
27,
28,
29.
30,
31.

32.

33.

34,

35.

IIPOPPAAIA 51
? ALGOL? HOA, OPTIML .
*BEGTN? * INT EGER’LL, 12,13, 14, L5,16,YB, VT, V2, 1M, N0, NI, Z1,M,N2,
TAY,1,J,K,AI,C0., *REAL’ G,Cit, 1Y, 9, E,E1,F,C, 91, ,READM, V2, L2,
LL,1L3,¥B,L6,15,YT). s READ(AT, CQ, G5 Clil, TY ,3,91,E s , "PRINT? * * {//
//,40X,121 3 A X A 1 0,/,40X,13C41~))" ", ,"PRINT? * * (/, 2liM=, 13,
5X,3Hv2=,12,5X,3112=,12,5X, 31LI~, 12, 5X, 3iL3=,12,5X, 30 B=, 12,
5%, 3HL6=, 12, 5%, 3115=,12,5%, 31y =, 11 )’ * ,4,V2,L2,LL,13,YB, LS,
15,¥T.,  PRINT? *? (/, U=, 14, 5], 3HCQ=, 13, 5X , 2HC=,F10.4,5X,
3HClF, F10. 4, 5%, 3HTY=, F10. 3,5X,, 2H3=, F10,5,5X , 3H31=,E10.6,5X,
2HE=,F10.6)** AT, CQ, G, Cll, TV, 3,31, E, ,NO: S A =(L3+YB)p L2, , I =
(2 L3#+YB)*L2, ,Lus=LIHYB, , 21 s=(M=YT)#V2+YT+Y B+1, , TAY 2=V 2~1, ,
'PRINT??? (/, 3LiNO=, 13, 5X, 3HIM=, 13, 5%, 3HL4=, 13, 5X, 3024=,13)"*,
NO, IM, L4, 21, ,* BEGIN’ ARRAY *11I(/4.2 24, 122,13L3/),X0C, XOCL
(/1:21-1/). MBL(/1313/),MB2(/12L3,1312/),XX(/1:13,1:12/),
IYI/L2L3,43L2/), IX(/13L2+LL, 1315/), 01( /15 2,1 3L4/),
XC/13M0/), Y (/131 ) Ny (/1. 10,1 N0/ ) NF(/1. N/ )5 * INTEGER?
?ARRAY *MM(/12L3,1:2/). ,’PROCEDURE® PREDICTIONCM, L5, C, I, UM,
21,X0C,I'Y4,N2,V2,YT,TAY, IX,YB). ,” INTEGER’M,L5,21,V2,N2,YT, TAY,,
YB.,’ ARRAY?ILI,XOC, Y X, IX., * INTEGER’ * ARRAY VM. , "REAL*C. ,
.wmon..Hzamnmnﬂe.H.u...qom'a“up.mamw.».czaHa.zieW.uo.
? BEGIN® Co=II(/1,MM(/T,1/),T/ )., FOR? 14=1?STEP? 1 UNTIL’ Z1~1
? DO?C=C+X0CC /T/ M ILIK /1+4 , MdC /T, 1/, T/ ) , Y AC/T, N2/ D2 =X0C
(/(T-1)#v2+1/1C? END’ , , *FOR’ 14 =1 STEP? 1 UNT 1L’ M=YT* DO? *FOR?
J3=TAY? STEP*=1’UNTIL’ 1° D0* XOC(/J+4+(T-1)#v2/ )2 =X0C(/J+(1-1)
V2/)e,* FOR?12=47 STEP? 1 UNTIL® M~L5’ DO’ X 0C(/1+ (T~ V2/)s=T¥V 1
(/1,52/).,” FOR? T3=1" STEP’ 1’ UNTIL’ L5’ D0? XOC(/M-L5+T-1 JeV2+1/ )s =
1x(/N2,1/).,° FOR* 13=1? STEP’ 4 UNTIL’ Y B’ DO’ XOC(/Z1~1~YB+1/)3=
1x(/N2+1,1/)? END’ . ,*PROCEDURE EQUATICX, F»Y ). » P ARRAY *X, Y.,
*REAL’F.,”BEGIN’* INTEGER’1,J,H2., REAL’C,, * FOR’ T¢=1’STEP’ 1
*UNTIL’ 24-1°D0’ X0C(/1/)3=X0C1(/1/ ). ,"FOR? T¢=1"STEP? 1’ UNTIL’ L2-
*DO* FOR? Je=17 STEP? L UNTIL L4 D0 Y(/T+(T~1 L4/ de=(X (/J+
(T-1 %14/ 3~00(/1, 3/ )% R (/T +(T-1 )% L4/ -0 /2, 3/)). , F: =0,
PFOR’N2:=1" STEP’ 1’ UNTIL? L2’ DO’ * BEGIN' *FOR’ I:=1’STEP’* 1’ UNTIL?
YB DO? ITX/H2, L5V B-YT+1/) e =X (/Lu* QU= *L3+1/ ).,
*FOR?T2=1*STEP’ 1’ UNTIL Y B’ DO’ X0C(/21-1-Y B+1/) e=X (/Lh* (o~1 )+
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36,
37.
38.
39.
40,
41,
42,
43,
L,
45,
h6,
47,
48,
49,
20,
51,
52,
53.
Sk,
55,
56,
57,
58,
59,

60.
61.

62,
63,
6h.
65.
66,
67,
68,
69,
70.
1.

13+1/). ,PREDICTIONGM, L5, C 1L, 184, 21, X0C, 'Y 1, N2,V2,¥T, TAY, IX,
¥B).,’ FOR? T=1" STEP’ 17 UNTTL’ L3’ 00 Y(/Li*Lo+(N2=1 WL3+1/ )i
IV A/ T N2/ )=X G/ Qia=1 I La+1/ )., PFOR? T=1" STEP* 1 UNTIL’ L3’ DO’
Fe=F+0. 5¥ib1 (/3 JBR (/1,127 )* (1-X(/T+QR~1)¥L4/ )/ XX(/T,62/))
##2'EID)? * EHD? KOOATI. , ? PROCEDURE’ JACOBICK, NF, MY ). , " ARRAY’ X,
NP, NV, ,* BEGII " THTEGER? T,J, K, 1, $,, " FOR? I2=1" STEP’ 1’ UNTIL’ L2
*DO??FOR?JS=1"STEP? 17 UNTTL L3’ DO UK /J+(1~1) L4/ de=upt (/J/ )%
MB2C/T, T/ (L=4/T+(T-1 2Lt/ )/ KX /T, 1))/ XA/ T, 1/ ) » P FOR?
T:=17STEP?1’UNTIL’L2’ DO * FOR? J$=1° STEP’ 4’ UNTTL’ L4’ DO?
Ny (/T4 L+, (T=1 )% L+ /) e=2%X (/(T-1 )#*L4+3/ )T /1,3/ >~
Or(/2,3/)," FOR? 1¢=4"STEP’ 1* UNTIL L3’ DO’ Ny  /L2*L4+T,1/)i=—1.,
$=12.,  IF? L2 GT* (2+TAY ) THEN’ S:=2+T AY., ' FOR? T:=1’STEP*1
*UNTIL? $—17DO? *FOR* J =1 STEP’ 1" UNTIL'L3' DO’ ’ FOR' K =1" STEP’ 1
*UNTIL L2? 00’ HY(/L2* L+ T* L3+, F/ ) =LA/ 1+ (=1 *V2+1,1,3/).,
'FOR’J:=1?STEP*1?UNTIL’ L3’ 00? *FOR’ K2=1° STEP? 1 UNTIL? Y B’ DO’
Ny (/L2 L+ L3R/ Do =1L/ 21=Y B+K,1,J/ )., " FOR? T4=1" STEP’ 1 "UNTIL?
S=1’D0? *FOR’J 2=1" STEP’ 1’ UNTIL’ L3’ DO** FOR’ K4 =1 STEP’ 1’ UNTIL’
YB? DO’ 1Y (/L2* L+ T*L3+ T, L3+1/) 2 =IL(/1+V2x (L3+L6 )+ (K=1 )%
V2+1,1,5/ )., FOR U =47 STEP? 47 UNTTL S-17 DO? * FOR? T2=1"STEP* 1
*UNTIL? S-H? DO ?FOR* J:=1? STEP? 1’ UNTIL’ L4’ DO * FOR* K2 =1’ STEP’ 1
YUNTIL? L3’ DO HY(/L2* L+ (14T eL3+K, La*T+J /) =Hy (/L2* L+
{U-1)*L,3+K,J /)’ END? JACOBI. , * FOR* T2=1’ STEP* 1* UNTIL’ L3’ DO’ *FOR?
Je=1'STEP’ 1’ UNTIL’ 21’ DO’ READNILI/J51,1/)).,
PPRINT? *? (//, 25UMACCHB KOOQEMUMEHTOB (1), /)?*. , *PRINT®
72 (A0E12.4)** " FOR? T=1" STEP* 1’ UNTIL’ L3*D0? *FOR? J =1 STEP ' 1
PUNTIL? 247 DO 1L/, 1,1/ PFOR? T3=1" STEP* 4? UNTIL’ 21’ DO? *FOR?
J =4’ STEP’ 4’ UNTIL L3’ DO IIC/T,2,3/)e=10(/T,1,3/ e
PFOR* T2=1"STEP? 4’ UNTTL? L3 DO* IIC/ 24V (1-1),2,1/ ) =II(/2+V2w
(1-1),2,1/)-1.,REAINAOC). , *PRINT? * * (//, 1BHHAY AJIHME ¥ CAOBAA
SHCX0C), /) *. , 'PRINT? * 2 (10E12,4)*?,X0C. ,* FOR? I3 =1’ STEP’ 1
*UNTIL? L6’ DO *FOR? J2 =1’ STER* 1 UNTIL’ L2+LL* DO?
READCTA/T,1/0)4, 2 IR YT BQ? L THEN? * BEGTI IX(/1,15/):=X0C *
(/24~1=yB/ Y+1., FOR* 15=2° STEP * 1 UNTIL? L2+LL DO? 1X(/1,1L5/ )¢ =
14(/1-1,15/)+1, " PRINT* ** (/, 8UBPIMA T=,/)’ ., PRINT*** (3014)**
TFOR? T2=1?STEP’ 1*UNTIL’ L2+LL° 50* 14(/1,L5/)’ END’ . , " PRINT?
"1 (//, SOUMSMEPMHE BOIYUEIMA (IX(/1:L24LL,1:L6/0),/)°,,
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72. PRINT’??* (10E12.4)’?,’FOR’ T2=1’STEP’ 1’ UNTIL’ L6’ DO * FOR' J2=1
73. ’STEP’ {’UNTIL’L2+LL’ D0’ 14(/J,1/). ,READLOD). , *PRINT ** (//,

T4, 46HOPPAMMYEHIA COr),/)??.,?PRINT?? *(10E12,4)° 0 ., *FOR? T2=1
75, *STEP’1’UNTIL’L3’D0’’POR’J:=1’STLP?1* UNTIL L2’ DO* ? BECIN’

76. MBL(/1/):=MBR(/1,3/):=0.,X4(/1,3/):=1’END’ . ,MBL{/1/ )=

77. MR(/1,1/):=t MR (/1,2/):=1.,Xx4/1,1/):=1.,3k(/1,2/):=1,,
78. *PRINT’*?(//, 24H3HAYEIMH OVIKIML LEM XX,/)*.,"PRINT?

79. *?(E12.,4)°?,XX.,” PRINT?**(//* 19HBECORIE K0300.(MBL),/)’’.,
80. ?PRINT’’’(F10.3)’’,MBi.,’PRINT?*’(//,191BECOBUE K038¢.(MB2),
81, /)'7.,*PRINT’**(F10.3)’,MB2,,” FOR’ I3=1"STEP’ 1 *UNTIL’ 21~1° DO?
82, X0C1{/1/):=X0C(/1/).,FOR’ I3=1STEP* 1’ UNTIL’ L3’ DO’ WM(/1,1/)
83, :=2.,’FOR’K.=1’STEP’1’UNTIL’ L’ DO’ * BEGTN’ * FOR* T3=1’STEP’ 1

84, ’UNTIL’L3’ DO’ * BEGIN' X(/1/):=X0C1(/(T-1 %V2+1/).,"FOR* J3=2

€5, ?STEP’1’UNTIL’ L2’ D0’ X(/ (-1 L4+1/):=X(/1/)’END’ .,

86. FOR’I:=1’STEP’1’UNTIL’YB' DO’ *BEGIN’X(/I+L3/):=X0C1 (/21~1-Y B+
87, 1/).,"FOR?J$=2°STEP’ 1 UNTIL’ L2’ DO? X(/(J~1 WLU4+I+1,3/ )s =x(/1+
88. L3/)'END’.,’PRINT?*’(/,13,181i-}1 9TAI YIPABIEBHHA,/,21(1H-))"?,
89. It.,0PTTML(X,IM, O, ND, N, AT, CQ, G,Cll, TV, 3,91, E, F,EQUATT, JACOBI, O, 14 e
90. ’PRINT’’’(//,10X,THPEIHWE,/,9X,10(1K-))"?,, " PRINT’

91. *?(/,2li=,E20.9,/;2H%=)"*,F.,"PRINT?** (10B12.5)**,X.,’ FOR’
92. I:=1’STLP’1’UNTIL’M~YT’ DO?? FOR’J:=TAY*STEP’~1’UNTIL 1’ DO?
93.  X0CL(/J+1+(1=-1%v2/):=x0C1 (/J+(T-1)%V2/), ,* FOR’ T¢=1" ST EP’

94,  PUNTILM-L5’ DO* X0CL(/1+(T=10%v2/ )e =LY I(/1,1/) ., FOR? T 2=1,

95. ?STEP*1’UNTIL'L5" b0 £0CL (/(L3+I-1)#v2+1/):=1X(/1,1/)., FOR’

96, T:=1’STEP’1’UNTTL’ YB’ DO* X0CL(/21-1-YB+1/):=Ti(/1,16,1/).,

97, *FOR’I:=1’STEP’1’UNTIL’L2+LL~1’D0?? FOR?J$=1°STEP?* 1 UNTTL!

98, L5°D0°IX(/1,J/):=14(/1+1,J/) Ll *END’ * LND’ *EOP’

4. NPOTPAMMA ONMEPATUBHOIO YNPABNEHUA
KACKAROM BORQOXPAHUIMLY, C ONTUMU3IALMEN
HA CKONb3ALUEM UHTEPBANE

[lpeanasuauena s ONPefesielnin Ol THMANbHEIX NPOrPaMM PacXojoB BOAbI H3
BOMOXPaHHAHIL K4CKa/a U H3MeHeHu{l ypoBHeil BOAbl y nuotuu (nmporp 52) [37}]

si3pik nporpammuposanus AJIFOJI, 9BM B3CM-6

Ucnoabayemsie noguporpammset. HOA, OPTIMI

Meton. [niaBHoll 3ajaueil onepaTHBHOTO ynpaB/eHUAs BOAOXO3AHCTBEHHBLIM KOMII-
JICKCOM siBasiciCsl O0ecreuerne JXeJaeMbplX ONTHMAJbHBIX YPOBEHHbIX peXHMOB 1O
Bcemy Oaccefiny IJisl 3aJlaHHOTO HHTepBa/a ynpabJeHds (mecdl, ce3od, rox). [Ipn 3a-
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JAaHHOM BOJOXO3HCTBEHHOH 06CTaHOBKE, KOTOpas BKJIOYAeT: MPOTHO3 NMPHTOUYHOCTH,
HayaJbHble YPOBHH H PACXOIB! AJiA BCeX BOAOXPaHHJHIL, a TaKxe TpeGyeMble YpoBeH-
HEle PEeXMHMMBl, CHCTEMY OrpaHHYEHHMH Ha DPeXXHMubie NapaMeTpul, NPOTHO3 OCAAKOB,
HCnapeHHit W nsaH BogonoTpebsenns.
Jlast Kackaga, coctosiwiero H3 N BOJOAPAHUJHUL, B KayecTBE Mepbl OTKJOHEHHs
YPOBEHHBLIX PEXKHMOB OT wmnm::zx Ha HHTepBajle YNpaBjaeHHs NpHMeM GYHKUHOHAA
M 1 N
O =—5 N Y —h) =5 Y %, (5.20)
=1 k=1 i=t

rae nocaegoBateabHocTh A, k== 1, M siBisieTcs 3ajatiibM (HAHAYUIINM) YPOBEHHBIM

PEXHMOM i-ro BojoXpaHuaHma, M — uHclo TaKTOB HHTEPBAJaA ynpasJeHHs, KOTopoe
onpexeisiercst LAHHON 3TOro KHTEPBaJa (CE30H, TOj) H BPEMEHeM JUCKPeTH3alid npo-
M
3 i P
necca v (M = T/v); ¢ = M._ S_» —hp; o (i==1, N) — Becobble KO3(pHLHENTH
k=]
BOJOXPAHUJHIL, KOTOpble YYHTLIBAIOT HX Ba’KHOCTb NPH YNPaBJAeHHH DPEYHBIM CTOKOM,
3aziava onTHMH3aUHH ONeparHBHOTO peXHMa KackKaja BOAOXPaHHJHIL (C npHMe-
HEeHHeM BeKTOplibiX 06o3Hauenuil) GopMyaupyercs ciefyiolliM o6pasoM: ONpefentThb
ONTHMA/NBHYIO MOCAEA0BATEABHOCTE YNPABASIOWMX BEKTOPOB (PacXOZOB BOABLI B HHXK-

HHe Gbedhbl NIOTHH BOpOXpaHuaHiy) g% (k== |, M), MEHEMU3HDYOWLYIO QYHKUHOHAN

1
P = 5 xn,e (pH 33aHHLIX [IPOTHO3aX NPHTOUHOCTH Pp, 060CUIEHHHIX MOIepax wy

unpu nO@EOhm::: oﬂumm:cﬁ_xm B BHJC YpaBHCHHA IHHAMHKH KacCKa/la BOAOXPAHHJIHUL
¥oyy = Yook v (Bgpp + 0pyy), G.21)

a TaKxe NpH BLINMONHEHHH Psifia ABYCTOPOHHHN OrDaHHYEHHii-HEDaBEeHCTB Ha YDOBHH,
cOpochl ¥ uX npHpattenns. Menons3opane caenyoiye oG03HaYeHHA!

xqu?:.n__ N};
o ={¢, 1=T, S (5.22)
Vi =¥ G t=T, N}, k=1, M,

rae ¥ (h, q) — RuuaMHyecKHe Xapaxk1epHCTHKH BOROXPaHHJIHLL,

Ha npakTuke nporiso3abl NPUTOUHOCTH H 060GiLEHHbBIX MOTEPh YTOUHAIOTCA Ha KaX-
JIOM TaKTe YIpaBjeHHs, NIPH 3TOM MOTYT TaKikKe H3MEHATHCA H TpeOGoBaHHA K DEXHMY
KacKaja, YTO Bblpaxcaercsi B yTouleHHH orpauHyennfi. [TostoMy Ha KaXaoMm Takre
Heo6X04¥MO NOBTOPSATL pelieHHe 3afauyl ONTHMH3AUHH C YYueTOM HOBOH BOJOXO3slicT-
BEeHHOI 0GCTaHOBKH.

EE\_ yKa3aHHBIX 0COGEHHOCTAX 3aflauil NPUMEHsIOT MeTOAS! YIIPaBJIeHHA ¢ ONTHMH-
saumcii na ckoab3anuiem nutepsase [14] dopmanbHo Takoe ynpaBjerie COCTOHT B 10M,
YTO B KaXKAblil TaKT peluacics 3ajaya ONTHMHM3aLHIl HA HHTEpBaJie NOCIOAHHON AMHHDE
L, no B cHcTeMe peasy3yercs JHLIb [TePBOE 3HayeHle ynpaBJells H3 Beeil nocjeosa-
TEeALHOCTH, a B CJAEAYIOUlHil 1aKT pPAcueT HOBTOPSETCs C COXpaneiueM AJMHIL HuTep-
Baaa. TakuM o6pa3oM, HHTEpPBaA OI THMH3AWHH CKOAB3UTY, 4YTO NO3BOJAET adwperTHB-
HO YUHTHIBATb B TeKyilleM YNDaBJClHH H3MEHCHHd, MPOHCLIEAIINE B CHCTEME

Ilpn cxonb3asiwiell onTHMK3aLMH MOXKHO OAHOBPEMEHHO NPEOJ0NeTh BLIYHCAHTE b
Hble TPYAHOCTH, CBA32HHLIC ¢ ONTHMH3aulicil chcreMol 6oJibINOI Pa3sMEpPHOCTH, H ore-
PaTHBHO YuYecTb H3Melelllis BOAOXO3siiicTBennoll 06CTaOBKH (CBA3aHHOH, Hanmpumep,
C YTOYHEHHEM IPOTHO30B) NIpH DPeUICHHH 3a/la4d OnepaTHBHOH ONTHMH3ALHMH peXHMA.
[Tpyu 3TOM Ha KaXZOM TaKTe ABHMEHHsI CHCTEeMbl ONTHMH3Hpyercs (yHKuMonua

1

b = o nlgy, (5.2)
rae KOMIIOHEHTHl mm_:,OUm GP HMEIOT BHA
_ kL —1
Ql
L= ¥ (e —H )% (5.24)
k=n
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fl — HHAEKC TeKYLLIEero TakTa, a ONTHUMAJNBHOC YNpaBJ/eHue CHCTEMOI OCYyLIECTBASETCA
ynpas/igIOUIHMH BO3/IeHCTBHSIMH, ornpeneasieMbLiMid Ha KaXJIoM TakTe YCJOBHEM

0 0

Gn = 4t le=n (5.25)
B ycnosun (5.25) nocnegosartensnocts ¢°%, k = n,n -+ L — | aBaserca pelieineM

3ajjaun onTUMu3aunH QyHkuronana (5.23) npu 3agaHHOM MPOTHO3e Wi, & TaKXKe NpPH

BbINOJIHEHNH PSifa OrpaHuyenuil Ha ypoBHH, cGPOCH ¥ HX NMPHPALIEHUs] B BUAE ABYCTO-

POHHUX HePaBeHCTB:

By o < B < By Lo (5.26)
Temin S T S Gk maxs (.27
(he — hy_))? < (Alp)%; (5.28)
(Gr — Gpp)® < (Agp)®. (5.29)

Aty 3ajauy cBefeM K kBuBasenTnoll 3agaue HJIIT [Tpeacrasum ciayana orpannueHus
{6.26) — (5.29) B BHIE OZHOCTOPOHHHX (ITOKOMIIOREHTHO):

Yie (Moo 98 = V' (Bleyyy Ghogy) — V' (y — qj) —

— 0 (Gl — G o) =0, Gy = Py (6.30)

Yo (s ) = (Bl — K ) (B — My 1na) < 05 (6.31)

. Yhe (e ) = (0h — G rmun) @k — G cmax) < O (5.32)
Yar Bhopys BR) = (Rhy) — BE)2— (ARR? < 0, (6.33)

Yhe Whrr 98) = @iy — 902 — (AqR* < 0. (6.34)

BpegeM o6y BEKTOP NMepeMeHHBIX

X' =, ¢t i=T, N, k=n, n+L—1} (5.35)
Pa3MepHOCTBIO MMy == 2N L, BeKTOp OrpaHHuenuii B BHIe PaBEHCTB
gL (X) = {thpy ¢ =T, N, k=n, n+ L—1) (5.36)
pa3sMepHocThio l; = NL, BeKTOop orpasnueHuHii B BHAE HepaBeHCTB )
yh ) =W t=T, N, k=n, n+L—1, j=2,5) (6.37)
pasMepHocteio /; = LNL n dynkuuio
— I N ©oath—l
X =g, == 3« ¥ vlthy— by (5.38)

= h=n

Toraa anst ucxoxnoil 3agaun guHamHueckoil ontumusaunu (5.21), (5.22), (5.26), (5.29)
MOXHO ¢OPMYJHPOBaTh IKBUBAJIEHTHYIO el (B CHJly BHITOJIHEHHBIX NpeobpasoBaHuil)
3agayy HeNHHECHHOTO NPOTPAMMHPOBAHHMA. ONpeAE/]HTb MHHHMYM KBaApaTHYHOH
dyukunu -

F=7F0 (5.39)
QT M, nepeMeHHbIX
T =xt, 22, .., ™ (5.40)
npH 3anantod cucteMe [ = [y + /; orpannuenuii B Buae [y paBeHcTB
yp(X) =0 (5.41)
4 [, HepaBencTs ’
yy (X) < 0. (5.42)
- 145 -

3anaua  neanneitiloro [POrpaMMHPOBANINS  pellaeTCst ¢ MOMOWIBIO  HPOFpaMMul
OPTIMI
Onucanune uapamerpos. Boodusuvie:
[TH — nepHoasuinocTs BLIBOAO Ha [1CUaib HNPOMCKYTOULLIX PE3YJbraToB 1OHCKA
IKCIpEMyMa;
CQ — MaKCHMaabloe KOJAHYeCTBO HTepalii;
G — x03Q(uiUHeHT, ONPEACHAIOWIH NOHCK MaKcuMyMa (Yo > 0) HJAH MHHHMYMa
(Yo < 0},
CUI — 10unocts puiGopa wara B 3agave HJIT,
TAY — BeanuHna 1ayaJgnioro aia;

El — TounocTh pemtenyst ypasscintil orpaniucuuii;
E2 — 10u10C1pb BLUTOUCHHST YCIOBHS PAaBCHCTBA HYJIO MOAYAS rpajHeHta (QyHK-
win Vf;

E3 — ToullocTy BLHIOAHCIIS YCIOBHSL OCTANOBA peulenus;

N — ulHcA0 BCEX BOAOXPAHHJHUL,

T — panna nepuofa onriIMH34allH;
CT — cienenn (MakciMasibias) annpoKCHMHPYIOIWHX NOJHHOMOB;
DT — asira uniepsana [UICKpeTn3auuy;

L — a/1na croJALISUICIO HIIepBaia ONTHMH3AUHH;
M1 — nanuune (106oC YHCIHO) HILII OTCYTCTBHE (HYJib) OrpanHuyennil Ha NpHpaleHns
yposueli 1 c¢Gpocos
Beraucasnesore:

NO — uyHC/I0 OCHOBHBIX MEpeMeHHbIX;
M1 — uncao orpannuciiy ha npHpallens yposHeil B c6pocoB;
ND — uHCJIO JIOMONHNTEAbIIBIX TECPEMCHHBIX;
M — yucso  Beex  orpanideHiit;
NK — uncno kosdpuunentoB annpoKCHMHPYIOUIEro MNOJIHHOMA,
[Napamerpst MacciBoB pasmeprocteio [1 @ N, | : L), orHocsimmecs K CKoJb3siLeMy
HHTepBaJy:
H)K — xenacmple ypoBHH BepXHHX Obed)OB MJIOTHH BOZOXPAaHHUJHLL;
HL, HG, QL, QG — MiHHMa/Ibli0 M MaKCHMaJbHO JOIYCTHMble YPOBHH K c6pockl (Q)
BOROXPpAHHJHUL COOTBETCTBEHHO,
DH, DQ — nonyciumple orpatHyeduss Ha NpHpallleHHs (CKauku) ypoBHedi
(H) » cGpocos;
P — ofo6uienHuie 1toTepy BOAb M3 BOLOXPAHHJHIL
KT — BecoBule Ko3(xpHUHEHTH BaKHOCTH MHTEPBA/NOB BpeMeHH LJsl BO-
JOXpaHHanLl.
Jlas nonnoro unTepBana ynpaBieHHs NPHHATDLI CJEAYIOWHE HIAEHTHPHKATOph
maccusa pasmeproctsio {1 : T, 1 : Nk
H)KE — 2xenaemble ypoBHH BepXHHX GbedOB BOXOXPAHHJIHIL;
PB — GoxoBast npHTOUHOCTS;
OC, HUC, OT — ocaski, Hcnapenus H OTbeMbl, COOTBETCTBEHHO; :
TTOT — o6oGluentbie moTepH BOABI H3 BOAOXDAHHJIMLL;
KOT — BecoBule Ko3xHIMEHTB BaXKHOCTH HHTEPBaJOB BPEMEHH /s BOJO-
Xpanunnu (B 1aHIOM BapHAHTE BCe HHTEPBaJbl BPeMeHH PaBHONpaB-
Hbl — Bec paBed 1).
B mporpaMme ncnoab3ylotes TaKike CjARYIOLULUE fTapaMeTpsl:
POC |1 : T] — nporiio3 ocHoBHOH NPHTOYHOCTH B BepXHee BOLOXPAHHIH-
ule Ha NOJHOM HUTEpBaJjie YrpasJieHis; .
PO [1 : L] — ocuobnast npHTOYHOCTb HAa CKONb3slleM HHTEPBaje OnTi-
MH3aLNH;
XO [1 : NO) — octonusle nepeMeHnnble 3aiayd HeauHeHHOFO NpPOrpaMMi-
pOBaliisi, OTHOCSILHEEA K CKOJb3AIIEMY HHTEpBaJay ONTH-
MH3aUHHu,
XH, XG {1 : N * T] — onTumaJ/ibHbie YpOBHII BOAB B BepXHHX Obedax NJIOTHH
BOAOXPAHHUJAHUL H ONTHMAJbHLIE PACXOALI B HHXKHHE Q—umez
TUIOTHH BOJOXPAHHJANLL COOTBETCTBEHHO;
HQ [1 : N, 1 : 4] — nocrosiunble orpaHHyenHsi Ha YPOBHH H PACXOABl AJIsl BCEX
BOJAOXPAaHHJANLL A?::::SNETIEO H Zm_nn—:sm.:v:zmvh
HO, QO, HI, QI [l : N] — nauaibHble (4 TeKyllde) YPOBHH H PacXOMbL;
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WH, WQ, WI[] © N] — 1cexkyuuie 3naucnist 1possBojliibiX 110 yPOBIAM H PACXOLAM,.
a Taxme o0LCMLI;
KB [1 : NI — seconuic koxpnuuenini (Kos@rinenisl BaXioc1H) BOLO-
Xpanuanut
NocaenosatenbHoctTh paboibl nporpammpl. CTpYKTypliast cxema ajJroput™a, peanu-
3YIOLIEr0 Meroj CKOAb3sllel ONTHMH3AUHH NPH CBEJICHHH HCXOAHON AHHaMHYeckoll
3ajla4yH K SKBHBaJIeHTHOl 3ajaye leanneino-
ro nporpammiipoauus (HJIN), usobpaxkena
Ha puc. 9.
OCHOBHBLIMH HCXOAHLIMH  flAlUBIMI AJIs
paboiul anTOPHTMA SIBJASIOTCS  CACAYIOULHE:

Hayano
BBod N.M,L,C R,

uicyio Bopoxpanua N, anwna  duxenpo- 1) 3@% ¥
BAHHOTO HITeppaia ynpaeseuns M, pauna | “ 3
CKOJIB3fIllero MiTepBasa oniumusaunn L, * h

MaTpHua Ko3a(xpHLIeHTOB annpoKCHMauuH - Trsapami
JMHAMHYECKHX XapaKTepHCTHK BOROXPAllH- EIH\\SQ 35
ani (5.22) u Hexoanas BoAOXo3siiciBennas
oficranoBKka 2, KoTopasi BKJIOYACT YPOBHH H
cGpocenl (g M gy) /18 BceX BOLOXpaHIJINIL, E
Tpe6yemble YPOBEHHBIC pPeXHMbl iy, k=
= 1, M, cucreMy orpaniyennii Ha peXuM-
nple napamerps (5.21) — (5.29), a raxke _ﬂmﬁsii &E.@L
NPOTHO3L OCHOBHOI H GOKOBOI NpHTOUHOC- | 44 odsexime
Tefl, OCaAKoB ¥ Hcnapeuuii, nsalbl BOJO-
OTBEJeHIts.

Coraacuo anroputmy OPTIMI na kax-
Joil uTepauMH NpouesypLl Noucka 3KcTpe-
Myma Bbruucasorest gyHkin (5.39), nepsa-

x:oanmmx:mzsmmm:bmnmmmmnéa.fv Aoney _AI._ ss:x_
n nepasencts (5.42) (mpouenypa EQUATI), Mevams 43 b

a TaKXKe T€ 3JIEMCHTbl BEKTODa M\ U MaTpH- Puc. 9. ﬁﬂ,@%ﬂﬂ%timﬁ cxema ajuro-
bl  YaCTHBIX TNPOH3BOANBIX VY, KOTOpLIE pPUTMa ONTHMH3AUUH PEXKHM3 KaCKa-

3aBHCAT OT OCHOBHBEX NMCpeMeHHbX X (mpo- A8 BOAOXDANHJIHLL
ueaypa ._>nowc Ipu pbluMcaendy HeBs-
30K OFpPaHHYEHHH M 3JEMEHTOB MaTPHLbI

4aCTHBIX IIPOU3IBOAHBIX ONpefessaloTCa 3HaueHue PyHKIHH é (i SL C NOMOILBIO NOJ-

nporpammbl WHQ it HX YaCTHLIX NPOH3BOZHBIX 1O TIEPEMEHHLIM X C MOMOLLBIO NOANpO-
rpammsl DWHQ.
B pesynbrate Qopmuposanus u pewenus sagaun HJIT no anroputmy QPTIMI

onr OnT
, k

noJyuaeM Ha KaXKHOM Fi-M TaKTe IBHXKeHHs cucTeMbl BeKtop X7, B g =n,

n -+ L — 1. 3xayenne BeKTOpa ylipaBaeuis ¢p"", COrNacHO NPHHLMIY ynpaB/ieHHs

C onTUMH3alHell Ha CKOJb3flleM HHTepBaje, peasn3yerci Ha obnekTe (npH pabore
B peaJbHOM BPEMEeHH) HJIK 3aNOMHHAEeTCR. 3aTeM CABHIAeTCs Bnepejl HHTePBa ON1THMH-
3auuu aaunut L, u dopMupyercs sagaua HJIT gas wnrepsana (M -+ 1, n -+ L]; npn
3TOM BOgOX03sficTBeH1as o6cTanoBKa KoppekTiupyercs YepeaM — L takrtos anropurs
OCTaHaBJIHBaeTCs U BbIJAET peliele B BUJC ONTHMAJNLHBLIX [1POIPaMM YNpaBJiflioLiero

g."" u peryaupyemoro AT BektTopoBn = 1, M, KyAa NOJIHOCTBIO BXOAHT peLUCHHe
nocaeinell 3azaun ontuMn3anun Ha unrteppane (M — L -+ I, Ml. Kpowme 10ro0, BLBO-

AUTCA ONTHUMAJLbBHOE Avmwv\.:v,_,:b%*o_.ﬂmov 3HayeHHe noKa3aTtesisl KayeciBa:

M
90:%”'%!“ X MJ I:A E:S :MJu. Aw.%wv

=1 _

3ra BeNHYKHA, BHUAC/AEHHAA TIPH Pa3jindHBIX L ¢ nOMOLIbIO TecTOBBIX pacueros, cay-
KHT V18 YCTAHOBAEHHA (PaKTa «HAChIUCHUA» H cTaGHJAH3aLHH NapaMeTPOB O THMAJILHOMR.
CHCTEMBL,

v
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[Mpeanoxennas nporpamma ofafaeT AOCTATOUIO WHPOKIMH BO3MOXKHOCTsMH  Ha-
NpHMep, KOPPEKTHPY s CHCTEMY orpatnuenil, a 1aKkde TpeCGyemMble ypOBCHHDLIE PeXKHMbl
BOAOXPanHJNIL, MOXNO haliTH Ans Toil nan uuoil BojoxossiiciBennol cHTyaunu pe-
LUeHHE, YAOBJETBOPSUOLICE B J0C1ATOMNON CTEIIGHH BCeX YuacCTHHKOB BOAOXO3SIICTBCI-
Horo Komnsexca. Kpome 1010, 110¢/1e MHIHMAJILUBIX N3MCHENHIT C IOMOLIBIO PacCMOT-
PEHHOH NIPOrpaMMLl MOXKHO ONTHMH3HPOBATL PEMHM KacKala BOAOXPaHHINLL No J06o-
My IpYroMy 3alannoMy kpHTepHIO

Hast pabotbt ¢ nporpammofl HeoOXOAHMO BBECTH [10C/IE10BATENbHO 3HAYSHHS BXOA-

upix napamerpos # Maccupos 11Q, H)KE, POC, PB, OC, lIC, OT, KA, KB, 110, QO.

I[PUIPAMMA 52
1. 7ALGOL’ SOPTIM{.,

.~ 'BIGTI’* THTLEGER’N,T,CT,T4,C0,L, M, M1, {0, M, K, T,J,H. , "REAL? DT,
3, 6,Cl,TAY,k1,E2,E3,F.,READUIN,CO,C,CH, TAY, E1,E2,E3,8, T,CT, DT,
L,M1). , PRINT? ** (///, 11X, 6}IBAIALO, /, 10K, 9 (11D, //,
2%, 3MilY=, 13, 34, 31C0=, 13, 3X, 21iG=,£10. 3, 3X, 31CI=,E10. 3,/2X,
BHTAY=,E12.4, 3K, 3HE1=,E12, 4, 3K, 3UE2=,T12.4,3X, /3HE3=,812. 4,//,
2X2HN=13, 3421=13, 3X3UCT=13,//, 22 3UDT=F12, &, 5X 1 3HYNPERIBIME ,
2HI#,13) ', 14,C0°G, G, CU, T AY,, 1, B2, B3,%, T,CT, DT, L., IF Mi=0
YTHEN?* PRINT? ? ? (/311Mi=0 = LET oTPAHMUEHHY HA DH,DQ)?’’ELSE?
10, ! BEGIN’MLi=2*N*L.,’PRINT?®?* (/5X25HECTb OTPAHMUEHMS HA DH,DQ)?’
1. PEND? ., hOS=2¢N*L , NAs =2%H*LieMe . Mo =I0RL4H1 , MK =(CT+L *(CT+2)
12, /2-1.,"PRINT?’ (/S5X31ML=13, 3X3UNO=13, 3X3HND=13, IR W=13)"" M1,
13, NO,ND,M.,* BEGTH?  ARRAY? 10(, UL, HG,QL,06, D, Do, KF, P(/1:N, 1:1/),
i, POC/1IL/), KAL/LINE, 120/), B, KB, 10,00,V T, WH,Wok/120/ ), HEE, PE, UC,
15, NC,GT,N0T,KOT(/1:T,1:0/),0C(/1:7/), HoC/ L3N, 1:4/), X0L/13M0/),
16. XM, A0(/1:1*1/)., "PROCEDURE WHOQHB, 1, Q,V ). , ? INTEGER N B, , "REAL’
7. W,Q,W.,” BEGIN’ * INTECER’ 1,J, K. ,W2=KAC/0,B/)., 1:=0,, " FOR’ Ji=1
18, ?STEP* 4’ UNTIL’CT? DO’ ? FOR’ K2=0’ STEP* 1’ UNTIL’ J? DO* * BEGIN’ T5=]+1
19, . W =arKAL/T, N B/ s (J-H *Qe* [ END? ? END*WHQ. , > PROCEDURE’
20, DWHOCMB, 1,0, WH,WQ). ,» INTEGER' B, ,* REAL’ Y, Q, WH, %0, , * BEGIN’
21, INTEGER’T,J,K.,I=0.,WH:=Q:=0,, > FOR? J4=17STRP* 1 UNTIL’CT’ DO’
22, FOR’K:=0’STEP’ 1?UNTTIL'J? 1O’ BECIH? Ii=I+1.,’ TF?I’NE*J * THEN’
23, WHSSHAKAC/T,N B/ )% (J—HOwhiex (J=K=1 )%0**K, , * TR KONE* O THEN’WQ: =
20, VQHIAL/T,HB/ e e tien (J-K)*(Q#* (H~1 )’ END? * END? DWHQ. , * PROCEDURE?
25, TQUATICX,F,Y).,’ARRAY’X,Y., REAL’F.,” BEGIN’* INTEGER’ I,J,H.,
26. ’REAL’R,V.,”ARRAY’RIL,RQ(/1:N/)., ' FOR?J2=17 STEP? L UNTIL’N*LO?
27, wHa(J,10C/3/0,000/3/),w1l/3/)). , 1:=0, ,Fi=0,, FCR? T:=1"STEP 1
28.  ’UNTIL'L’ DO’ ’BEGIN’V:=P0(/1/).,” FOR’J:=1’STEP’ 1’ UNTIL’N’ D©’
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‘OCD\i.C\\J!J:




29,
ESE
31,
32.
33.
34,
35,
36.
a7,
38,
39.
40,
41,
42,
43,
ik,
45,
46,
47,
48,
49,
50.
51.
52.
53,
54,
55,
56,
57.
58,
59,

60,
61,

62,
63.
64,

»BEGIN Ha=l+d, , Fo=FoiB(/J/ WRTC/T, 1/ (R (/1 )-HEC/T, 1/) )02, ,
Y e=(HIL /T, 1/ 0=y A I QI /T, T/ 0-KC/E/) )0 VT Ll D=
LT, V3 LHY D 3 (06 /T, T/ =AML/ D)oy RE=0TC/T D,
WHOLT , XAV, XA/ ) WIC/T/ D) YN IR/ ) s =ReW T/ T/ )~DT* (V-
XL/ I/ T, T/ D), Vo=X G L/ Y END? PTHY ., TFPML N D20
*THEN? * BEGIN? ? FOR'J 2=1* STEP? 1’ UNTIL* N’ DO* * BI TH?RHC/0/ )i =
10C/T/ ), ROC/T/ D3=00C/T /Y EHD? . , 15 =0, , " FOR? T1=1" STEP 4
PUNTIL L DO PFOR?J o =1 STEP 47 UNT1L N2 DO? BT P He =titd L,
R2=XC// 2-RUC/T/ )., Ve =K A Lt/ )=RAC/T/ D e, YO/NOHT ) a2l 2
=DHC/J, I/ %2, , YC/MAUH/ ) =* =000 /J, T/ 2*2, , RU/J/ Di= -
X(G/M/)4  ROC/I/ Yo=K (/1 L+l )? END® "END* * END’ EQUAT 1. ,
*PROCEDURE’ J ACOBI(X, F,N¥ ). , ARRAY? X, NF,NY, , > BEGIN?
' INTRGER?1,J,}.,REAL’R, V., * ARRAY "RH, ROC/1:N/ ), , 11:=0.,
*FOR? 15=1?STEP? £ UNTIL’ I’ DO?* FOR’ J ¢ =1’ STEP? 1’ UNTIL*N* DO?
! BEGTH? He =H+1. ,NF(/H/) =K BL/3/ PRI/ T, I/ )X {//)-
HEC/T 5 /20D, DWHOCT, X (/1Y D, XL ) WHC/T/), Wal/3/ ).
NYCAL Y/ =2/ =01/, T/ =46 /T, 1/).
NYCA LHEGN Ll s =2 XA i/ )~01 /T, 17006/, 1/).
NY (A ) e =WHC/T /) e MY (/M H N L/ ) e =Wa (/3/ DT, ,  TF?
HYLE N* (L-1)° THEN? ? BEGTH? NY (/NI+N+H, B/ ) ==wu(/3/).
HY (/NN +E, N L7 ) s =0 (/T /)? END? PEND? . , M2 =0, , FOR’ 2=
?STEP? 1*UNTIL' L°DO’ * BEGTI? He=li*1. ,* FOR’ Je=2" STEP? 1’ UNTII)?
N’DO? ?BEGTN® He=H+1, , Ny (/N I+, N*L+H-1/ ) =~DI?END’ " END? .,
*IP?MLPNE?O? THEN? " BEGIN' * FOR* J =47 STEP? 1" UNTIL N’ DO?
*BEGIH’RU(/I/)e=H0C// ). ,ROC/I/ )2 =000/3/ ) BND? . , B =0,
*FOR?1:=17 STEP* 1’ UNTIL? 1 DO*? FOR* J 2 =17 STEP* 1’ UNTIL N 1O?
 BEGIn’ha=H+1, ,Re=X(/ti/ >=RH(/J/). ,Vi=K{ AL/ )-Re(/3/).,
NY (/N O+H /e =2% R0 Y U/M-MAHL N* L/ ) =2% Y P TR R TN
*TUEN? * BEGTH? HY /N OFH, B-N/) 2 ==2%R, ,NY (/MrML+H, x4/ ) =2wV
END? ., RHC/3/D0=XC/1/). . RAC/T/ De=X(/N*LHH/ ) END? * Efip?
*END’ JACOBI . ,RRADCIIQ, HAE, P OC, PB,0C,1C, 0T, KA, KB, 10, 00), ,

YPRINT? ?? (2X3HH0=/(6E12,4))' 2, 1O,
'PRINT?** (2X4h1LE=/ (10112, 4))°* MK, , PRINT?? ? (2Xa HPOC=/,

(10E42,4))* 7 P0OC, , *PRINT? * ?* (2X3HPB=/(10E12.4)) * ,PE., ' PRINT?

9 (2X3100=/10E12.4))??,0C. , *PRINT? * ? (2X31HC=/ (10812, 4))**

»HC. 5 P PRINT? *? (2X3HO0T=/(10E12.4))* *,OT,, " PRINT* ** (2X3HK B=/,
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69,

71.
72,

73..

T4,
75,
76,
77.
78.
79.
80.
81,
82.
83,
84,
85,
86.
87.
88,
89,
90,
91.
92,
93,
94,
95,
96,

(10£12,8))*? KB, , "PRINT? * * (2X211K 033 . AIIIPOK CUM, BIX P-4/,
(5X10112.5))?* , KA., "PRINT?* ? (2X3Hil10=/(4X6F9,2))" *, 10,

P PRINT? ?? (24340 0=/(4X6F9,3))?? ,Q0.,

PFOR? Te=1’STEP? 1 UNTIL T2 00? * FOR*J 2 =1 STEP? 1 *UNTIL’ N’ DO’

* BECIN? HOTC/1,d/ )= B(/T,J/ )+0C/ 1, 3/ 3G/, 3/ )~0T/ T, ey
KOT(/1,d/)'=1.0" Elip*. , 1H1=0, ,"FOR? I:=1" STEP* 1’ UNTIL' L’ b0’
PFOR’J2=1’STEP? 1 UNTIL’ N2 DO? ? BEGTH He=H+1. ,HL(/J, 1/ )i =

HOC/T 54/, 16C/8, 1/ )s=U0 /T, 2/ )4 JUBC/T, T/ )0 =HARC/T, /)0
QIC/T, 1/)e=H00/T,3/). ,06(/F, 1/ )e=00C/T, /). ,2(/J, 1/ )=
MOT/1,37)4, 01C/3,1/2:=110T(/1,3/ )e, KOLAY )s=HE(/T, 1/ ).,
XOCARLH/):=P0(/1/ ) BHD’ . , Hi =0, , ME: Ko =li+1,, * TP IIY NR’ O THEN®
»PRINT®”? (/7TX11HCLOBAL STEPI3/6X11(1H-))"? K. ,0PTIM1(X0,M,NO,
Hi,1M,C0,G,Cl, TAY, EL, E2,E3, I, EQUATT,JACOBI )., * IF [I4’NE’O
"YHEN' ? BEGIN® ' PRINT® ** (/TXLAURESULT OH STEPI3)'’,H.,’PRIN’

7 (8X2lIF=E12.5/8X2HK=/(7X10E12,5)}"* ,F, XO*END* o , ' TP H=T~L+1
*THEN? *GOTO’ FIN. ,? FOR? I3 =1" STEP? 4" UNTIL? L~1’ D0** BEG I’ POC/T/)
+=P0(/1+1/). ,FOR’J ;=1 STEP* 1 UNTIL N* DO? * BEGIN' P(/J, 1/):=
P(/3,141/).  KT/5,1/)e=KT(/, T41/),  HEC/S, T/):=HK( /T, T+1/)
YEHD? *EHD’ ., POG/L/)s=POC(/L+E/), , P FOR? J 3 =1 STEP? 4 *UNTTL N
“DO?? BROIN’ WK/, L/ ) =HAB(/L+ 1, J/ )., PCAT, I/) s =0T (/14 H, 3/ ).
KTC/3,1/)e=K0TC/ L+, I/ ). O3/ )i =X0C/T/ )« ,QO/3/ di=
XOC/M* L+ /). o XU/ CU=1 D204/ )2 =X0(/3/ )4 , XOC/ (=1 2N+ S /) =
XQ(/H* Ly / P 1000° END’ . ,* TR H? LE T~L? THEN? * GOTO’ME. , FIISH =0, ,
YFOR*15=1"STEP*1’ UNTIL®L? D0? * FOR? J3=1 STEP* 1’ UNTIL N * DO’

» BEGIN' He =i 1., , KHC/CT-L) 10/ )3=K0C/H/) , XQ/CI-L eI/ )t =
XO(/H*L+H/ 1000 LD’ o , * PRINT? ? 7 (//2XABHOIT. . YPOBHT  (METP)/,
X20(1H~)/C20X2F9,2))" ? ,XH, , * PRINT*? * (//2X4 2HONT .CEPOCH

14HCKY B, METP/CEK)/X28(1~)/(20X2F9,0)),XQ. , IFIY "NE’0
*THEN? ? BECTH’ F$=0.0. ,H:=0.,’ FOR’ 13=1" STEP’ 1’ UNTIL’T* DO’ * FOR*
J2=1?STEP’ 17 UNTIL’N’ DO * BEGTI Ha=t+1, , F2=F+KB(/J/ I» Ci(/H/ )
“HEE(/T,J/))**2 END’ . , ' PRINT? * * (/2X1 SHOPTIMAL FUNCTION F=,
E12,5)"? P END* 'END’ " END ' EOP’
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Fnasa 6 :

BbIAENIEHME MHOXECTBA NMPHU3HAKOB
U PACNTO3HABAHHUE OBPA30OB

1. NPUMEHEHME NPUHLUMNOB CAMOOPIAHHU3IALMHU
Ang OLLEHKKM MUHMMAKCHOTO KPUTEPHS
KAYECTBA AHCAMBIIR NPUIHAKOB

B nacrosee BpeMs 3ajaud PaclO3HABaHHA PELIAIOTCA B MHOFOMEDPHOM
npocTpancrse npusunakos. [lyis noayuenus GoJsee KOMIAKTHBIX PACIIO3HAIOUIKX CHCTEM
NCXOJHbIe HenpepblBHblE NPH3HAKH OGbIYHO CHHAPU3YIOTCH H, KPOME TOIO, AR Y Melih-
HIEHHS! CTEMEeHH BAHSHHS NOMeX, YCPEAHSIOTCH B IPeJesaX HeKOTOPOro Hitlepiana Bpe-
metin  CnejoBaresnbHo, Ha 3Tane oOy4yeHHs Pacrno3Haloulell CHCTeMbl HeoOXOAHMO pe-
WaTh CJeAyloUlHe TPH 3ajaun: BLIGOp NMOPOros Aas HeJHHEHHBLIX npeobpa3oBaTenel,
otGop ancamMbas nauGosee HHGOPMATHBHBIX IMPH3HAKOB H BLIPa0OTKA pewaionicro
npasuia. OObyiO 3TH 3ajaull PelaoTca MOCAeJ0BATENbHO, a HIopMaTHBILIC NIpH-
3H3aKH OTGHPAIOTCH 110 HHAKBHAYAJIbHOMY KDHTEDHIO.

OnHako BbiGOp aHcaMG/s NPH3HAKOB MO KOJNJEKTHBHOMY KPHTEPHIO, KOTJa oue-
HHBAeTCs NOJMe3HOCTh TOTO HJIH HHOTO aHCaMObJis NPH3HAKOB B LEJIOM, JlaeT 3HaUYHTENbHO
JIYYIIHE Pe3yJibraThi B CMBIC/IE TOYHOCTH pacno3nabanya. [lpn GoJiblLoOM uncse npu3na-
KOB pelleHHe 3aRayH OUEHKH aHcaM0/15 NpH3HAKOB nepefOpoM HEBO3MOXHO H3-3a
6OJILIIOrO BpPEMEHH cueTa H TPeGYIOUHXCsH NPH 3TOM GOJbIIHX OGHEMOB ONEpaTHBHON
NaMsaATH.

[NpuMenenne npuHUMNA CaMOOPraHH3alHH 1103BOJASET 3HAYMTENBHO COKPATHTH
BpeMs cueTa # Tpebylomuiics o6bem onepaTpuoil namsath. Ilpu pacnosnasannn obpa-
30B 1O aJrOpHTMaM CaMOOPIaHH3alHB BCE TPH YKadaHHble 3ajayd peliaiorcs napan-
NEJIbHO: B KOHHUE OO0yYeHHs aJTOPHTM PACMO3HABAKKA BbiaeT ONTHMANbUbIE B CMbiCJe
TOYHOCTH 3HAYE€HHs NOPOroB AJMs KaXJAOro NpH3aHaKa, ancaMOab naunGonee nudopma-
THBHLIX TIPH3HAKOB H peinaloliee NpaBHAO.

Buibop onTumanbemix 3nHavenuit noporos. Bo Bxoauom ycrpoiicTe pacnosuaioulefi
CHCTeMb! HenpepbiBHbIE NPH3HAKM NPH NOMOULH NPOCTEHIUHX HeNHHelHbX npeoGpaso-
BaHHil (IOPOroB) NepeBoAATCA B GHHApPHbBIE HJIH ABOHYHLIE KOAbl. OnTHManbiible 3Haye-
BHS NOPOroB BHIOMPAIOTCS /NHO0 OnpelesieHueM pacnpeneNeHuii BepoaTHOCTH, JHGO
nepeGOPOM BapHAHTOB MX JAMCKPETHbIX 3Hauenuii. B nepBoM ciyvae sran noctpoenus
KPHBLIX pacnpejesieHus BEePOATHOCTeHl MNpeilectByeT MePeBOAY HeNnpepuiBHbLIX NpH-
3HaKOB B OMHapHblE. .

Ecay paTYHKH COREpIKAT TONLKO OAHH HeAHHEHHbI 1OPOroBblil 3J1EMEHT, TG OHTH-
MaJbHbIM 3HaueHHeM Nopora ABJAETC TaKoe, NPH KOTOPOM H306paXKeHus OfHOro KJjaac-
€a MOAYHaloT 3HAK «MJI0CY, 8 APYTOro — (MHHYCH.

OznHaKo B COBPEMEHHBIX BAaTYHKax NMPH3HAKOB NMPHMeHA01CsH Gosee CAOXKHBIE He-
JNAHelHble npeo6pa3oBaHus, HCIOAbL3YIOUKHE HecRoJAbKO noporoB. Hanpumep, nepsuii
nopor pasjelsieT BXOAHBIE BEJHYHHBI IO aMIJIUTYJe, BTOPOR — MO TaK Ha3blBAEMOMY
«HANOJNHERHIO MayYKy UMIYJABCOB» H T. M. [lpUMEHAIOTCA RATYUHKH C ABYMs, TPEMS H
GONBILEM YHCJIOM NOPOroBbIX 3JeMeHTOB. [IpH 3TOM Bonpoc O BbIfOpe ONTHMAIBHBIX
SHaueHHil NOPOroB peillaercs He TaK MPOCTO, KaK IIPH OAHOM MOpOre,

BeposiTHOCTHbLIE MeTOLb! ONpenesIeHH sl ONTHMaJbHBIX TOPOTOB He NPHMEHHMBL B 5TOM
cJyuae, TakK Kak NoCTpOEHHe MHOTOMEDHBIX BepOSATHOCTHLIX pacnpepesiennii no sxcne-
pPHMMEHTANBHBIM AaHHBIM [TPAKTHYECKH HEBO3MOXHO! TPeGYIOTCS CJIHIIKOM MHOrO Kcne-
PHMEHTANbHBIX ZAHHBIX H JJIHTENbHBblE BBIYHCIEHHS.

Bonpoc MoxHO pewunTh nepeGOpoM BapHAHTOB, UTO TaKXKe He NPOCTO U3-3a 6odb-
Woro yucaa nepebupaeMbiX BapHanToB. IlpH AByX noporax, KakloMy H3 KOTOPbBIX
MOJKHO 33/8Th, HaNpHMepP, JecsATb AUCKPETHLIX 3Hauenuil, 1M1 KaXA0ro Npu3iuaka Hyx-
Ho nepebpaTh CTO BapHAHTOB.

AAropHTMBI CaMOOPTaRH3alHN N03BOJAIOT He TOALKO BLIGPATh onTHMaALULIE ([0
3alaHHOMY KpPHTepHIO) aHcaMO6Jb MPH3HAKOB, HO M HaliTH COOTBETCIBYIOUlEE eMy COOT-
HOWelHe IOPOTOB NPH TOMOUIH KPHTEPHS 4YHCJA paspellaeMblX CHNOPOB, Kak Aas
KaXJIOTO OTAENbHOrO NPH3HaKa, TaK H JJs aucaMOas H3 ABYX u 6ojiee NpH3HAKOB.
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Otaenvuntii npusuak (stau ancaMGib NPH3HAKOB) oOLeHHBaeTcs Ha Hu(OPMaUHOHHOM
yposHe, T. €. 6e3 yyeTa KayecTBa pacflo3Halolleil CHCTeMBl.

Cornacuo muauBuayansiiony xpurepuio [21] npussaku Kaxpoii napp oGpason
cpaBuiBalores Mexay coGoil. Crniop cuntaercss pewlelHblM, €CaH AaHHLIT GHHAPHDII
NpH3HAK HMCET passiiulble 3HaKl AR ABYX H300paXKeHuil AByX cpaBulBaeMbiX o0pa-
30B, H HepelUeHHbIM,— ecyTH 3HaKH ojiakoBsl. [lepeGpas nonapHo (B ciayuyae noJHOro
nepebopa) Bce H300paKeiis, COCTaB/IsieM KapTol pPa3peluaeMsiX ClIOPOB AJsl KaXKAO0ro
npH3HaKa: paspeluesnblii oTmeuaercsa eauuitueii (1), nepeienusiii — nysem (0). Kapra
npejcrasasier co0oll KBaaparuylo MaTpuuy H3 efHHHL H iyJeld. CTPOKH COOTBETCTBYIOT
OJHOMY H3 IONAapHo cpaBuHBaeMbIX 00pa3os, a cToalub — nEBzE Unceno kapt paBHo
gucay KomOunauutii obpasos 1o asa

Cocrasus Kapinl 1Js BCGX 3afaHHBLIX MPH3HAKOB, MOXKHO OUEHUTb KaXAblil H3
HHX HpAHBuAyanbHo. ToT npH3HaK Jyulle, y KOTOPOro KapTa COAepKHT Gosblie
eanuul  (paspewaemutx cnopos). CocraBierde KapT noBropsieTcs AAs1 BCeX 3Hauenuil
MOPOroB, 4To JaeT BO3MOXKHOCTB BLIGpaTb HX ONTHMAaJbHbIe 3HAYEHHs: HAHJYYLIHC
3HayeliHR 110POroB COOTBETCTBYIOT Kapre, cogepiKailefi MakcuMyM enuuuu. Ecau psn
COCEAHHX (110 BeJliuliHe NOPOroB) KapT COAEPKHT PABHOE YHCJO eAHHHI, TO B Kayectse
ONTHMaJbitol BLIOIpaeTcn cpeausis Kapta. Tak pewaercs Bonpoc o puibope nanbosee
3xpeKTHBILIX IPH3HAKOB U 3HavenHil NOPOros MO HUAMBHAYAIbHOMY KPUTEPHIO 4HCAA
paspewaemnlXx cHOpoB

CyMMHDY$sl JaliHble KapThl OBYX OTAJbHBIX NPH3HAKOB, fO/yyaeM CyMMapHbie
KapTel, oleHHBalolie npocreiwnil ancambab, cocrosuil H3 apyx npusunakons. Cym-
Mapiubie Kapiul MOTY1 COACPIKaTb ABONKH, equHuubLl M HyaH. Hyab o3navaer, yro pau-
Has fapa NpH3HaKoB HH OJHOrO ciiopa He peinaer. Ecau cymMapaasi KapTa He 1Meer
HyJel, MOXXHO [MOCTPOHTb Pacro3naloulylo CHCTEeMy, paboTaiouwyio TOJAbKO MO ABYM
npu3nakam. OnTumanbuviil Bblbop HauGosee 3pdeKTHBHON Napbl NPH3HAKOB H ONTH-
Ma/IbHOIO 3HaueHis [OPOroB OCHOBAaH HA TaK HA3bIBAEMOM aHaJH3¢ MHHHMYMOB.
Ha Bcex kapTax pblGHpaloTcsl KJATKH ¢ MHHMMAJbHOH CyMMOH paspellaeMblX CIIOpOB;
ONTHMaAbHOI CuHTaeTCs KapTa TaKoH napel NPU3HAKOB, Y KOTOPOIl 9Ta MHHHMaJIbHAs
ouenka nanGoneliias (MHHEMaKcHblil KpHTepHi). Yncio pa3peiuaeMbix cnopos, BblGH-
paemoe o MHHHMAaKCHOMY KDHTeDHIO, MOKA3biBaeT MHHHMAJbHYIO KPATHOCTb pPeLUEeHH s
Cnopos Uil AaHHOM Mapbl NMpPH3IHAKOB,

CyMMHpPY$ KapThl AJsi TPeX, 4eTbipeXx M GoJiee NPU3HAKOB, HONydYaeM COOTBETCT-
BYyIOUIME CyMMapHbie KapTel, H JJs KaXJZOro aHcaMO/si CHOBA HAaXOXMM MHHHMMaKCHBIH
KpHTepHil yucna pa3peiuaeMbiX ClLOPOB.

Paamep ancam@iell Bce BpeMst Bo3pacraer o TeX Nop, IokKa fie GyjeT nosyyexa
TpeGyeMast 110 1CXHHUYECKHM YCJOBHSM KPaTHOCTh YHCHAA pa3peluaeMbiX CropoB, HJH
RO OKOHYAHHUS NoJanoro nepebopa Bcex BO3MOXHLIX pa3mepos ancambaeii. Econ muuu-
MajbHasi KPaTHOCTb PeieHnst COpoB MepecTasa yBeJHuUHMBaTbCS, TO AajibHeiiuiee yc-
JoXHetHe ancaMGs Hetlenecoobpasno.

Kaxpan Kapra pelaeMpix ClopoB onpenessieT co6oit 3hheKTHBHOCTb HEKOTOPOTO
npH3HaKa HaM aucamGias npusnaxkos. HeoGxogumo Halitw Takyio Kaprty (ojaun au-
caMbuib), B KOTOPOIi MIHHHMaJIbHOE YHCJIO pellaeMblX COPOB PaBHO HJH GoJblue 3ajaH-
HOil BenHunHe Sy .. .

Hpyrumu ciosamu: B nporpame NMoOHCKA 3aJaeTcsi HEKOTOPOE MHHHMAJBHO JO-
MyCTHMOE YHCJIO PelaeMsiX cnopos Sy, > |, i Bce uudps HCKOMOI TaGIHUb 40/ KHbI

ObITh paBHbl UJIH, Goabiue 3Toro yucaa. Yucno %:,:: Ha3bIBACTCA NMOKa3aTeJIeM 3anaca

paspetuarouieli cnocoGHOCTH pacnoauatouteli cuereMnt OcHOBHOH KPHTepHH cesleKIHH
HMeeT MHHHMAKCHBIT XapaKkrep. M3 Bcex xapT BLiGupaercsi Ta, B KOTOPOIi MHHHMaJ/bHOE
YHCJIO pelUaeMBIX CHOPOB MaKcHMasbhoe i Gosiblie HeKOTOopoil 3aganHoll BeIHYHHDI
Sonin» TOKa3biBalollell 3anac paspewalonteil CocoGHOCTH CHCTEMbI

Ecan naitgenoe 4Hcao Mano, To YHCI0 HPH3HAKOB 1YXIO YBeHUHTb, 4 HX COCTaB
U3MEHHTH.

Ecsin oTo6paHo HECKOABLKO KapT C OQHHAKOBLIMH HAHMEHbUHMH YHCIIAMH, CAELYeT
BOCIOIb30BATBCS AOMOMHHTEABHBLIMH (BCIOMOraTeJbHLIMH) -KPHTEPHAMH.

Yacto chyyaercsi, YTO OCHOBHOMY KDHTEPHIO YIOBJETBOPAET HECKOALKO KapT.
Torga HCroNB3YIOTCSA BCMOMOraTeNbHble KPHTEPHH CeNeKUHH, UpHMeHseMble ocae10-
BaTe/NbHO OJHH 3a APYIHM:

Kpumepui muvumyma «ucaa npusHaxos, 6xo0aujux 6 ancambas. K3 pasublX 1o
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OCHOBHOMY KPHTeDHIO KapT BbIGHPAIOTCA T€, KOTOPBIE OTBEUAlOT MCHBILEMY YHCIY NpH-
suakos., Hanpumep, nycrts 3agauo S, > 1. Tem caMbiM Bce KapThl, B KOTOPLIX
HMEIOTCH HYJH (nepewleHHble crnopel), orbpachiBaiorcs. OcTanoce, NPERNONOKHM,
20 xapT, B KOTOPHIX HET yJeil. V3 HuX ABYM NpH3naKaM OTBEHAlOT 2 KapTbl, TpeMm —
BOCEMb KapT, OCTaJbiible OTBeyaioT 6oabLioMy uucay npuanaxon. Toraa aiobeauTensmu»
ceJieKUUH SIBJSIOTCS ABE KapThl ¢ AByMsl NPH3HaKaMH.

Kpumepuii cymme pewiaensix cnopos. TIpenmyiiecTso nostyyaer KapTa, B KOTOpoH
CyMMa pemiaeMblX cnopop GoJbilie.

TakuM oGpasoM, cofJiofaeTcs cJeAylolas HepapXus KpHTepHes:

nepsblil (OCHOBHOH) — MMHNMAKCHBI KPHTEpHI uHCAA peluaeMbiX CIIOpOB;

BTOPO — MMHUMYM 4HC/a NPH3HAKOB (KpHTepuit npocyera ancambns);

TPeTHN -—— KPHTePHIl CyMMbi peliaeMblX CHOpPOB BO Beeil KapTe.

Tabauya 8
Sﬂxcb—:u_ﬂ 3HAYECHHS HENPEPLIBHLIX NPN3HAKOB
._.v%_. v, Vi | Va 4%“. vy Ve | Va ..,o.m..w: Vi | Ve[ Va ._.o.&w: Vi | Ve by
K1 K
1 [—1 }[—10] 1t}—=1 | 7 | —1] 21 6 4 7| 31 813 8
2 3 5 =7 12 71 2 2122 | 0 6| 32 318 0
3 0 1} —8f 13 3| 4 3123 |15 1 10f 33} —-2j9 7
4 |—b|12]—11] 14 31 3 10124 | 11 3 5| 34 316 —4
5 2 11 0ol 15f 0] 2 7125 8 2 3] 35 747 3
6 | —2| 8 1] 16|—3 | 8 6126 {10 | b 0] 36 3131 —2
7 5 31 —-b] 17]—21} 6 | —2}|27 51 9] —5] 37 107 1
8 |- 4 1 3 18 1| 4 1) 28 8 9 0| 38 64| —3
9 9] 07| 19| 8] 1 8] 29 4 |10]|—10] 39 85| —2
10 | 6 2] 201 4] 4 9130 4 61 —71 40 10] 8 i

Cobalogenite noayHHeHHst KpHTepHeB ocoGeHHO Ba’KHO NPH MHOTOPSIAHBIX Cesek-
LHOHHBIX aATOPHTMAaxX, OCYUMECTBJISIOUMX NPHHUHI CaMOOPraHH3alHH,

PacceMoTpenublil Bbilue MHHHMAKCHDIH KPH1€PHKIl cllelyeT NPpUMEHSTb TOJNbKO B Cay-
Yyae 3aBHCHMbIX NpPH3HAKoB. [/ He3aBHCHMBIX NPH3HAKOB JOCTaTOYHO HCMOJAb30BAaTh
pas/HyHble HHJVBBHAYyalbHblE KDHTEDHH.

CBOHCTBO 3aBUCHMOCTH NPH3HAKOB NMOSICHUM TIPH ITOMOUIH KapT peluaeMblX Copos.
Honyctum seBast yacTb KapThl MepBOro NPH3HAKa 3alOJIHEHA HYJSIMH, a npapasi —
exnnuuami. HaoGopor, nisi BTOpOro npH3Haka JieBasl 4acTh 3allOJHeHa €IHHHLAMH,
aTmpaBaf — HyJsiMi. Takne ABa NpH3HAaKa O HHAMBHAYaJLHOMY KPHTEPHIO HE TOASITCH
ana pacnosnaBanusi. OfHAKO BMeCTe OHH NOJHOCTbIO pelIaloT 33Jady, TaK Kak HyJH
ORHOH KapTbl NOKPHIBAIOTCA eqHHKUAaMH BTOpoill. TonbKO KOJIJIEKTHBHbLIH KpHTEpHIl Mo-
JKeT o0HapyXHTh TAaKylO Napy 3aBHCHMbIX npH3HakoB. [IpuMenenue HHANBHAYAILHOrO
oT6Opa /15 3aBHCHMBIX MpPH3HAKOB Hed(peKTHBHO.

Mpumep 6. BuiGop ancambust npusuakos. MaMeneuite Tpex npusnaxos Vi, Vy u
V3 Ha nporsxennyu 40 TakToB BpeMeHu mnpescrasaeno B tabn, 8,

[Neppoit onepauneli o6paGoTky panuLIX sIBJASIETCS ONepauns GHHAPH3AUHM CHIHa-
J10B N0 aMAJHTYAe. Hauasblioe 3hayenie nmopora rno aMmiautysie O, (Kotopoe B nanbheii-
iem GyeT BapbLHPOBATLCA) BLIGHPaeM TaK, YToGL! OfHA MONOBHHA CHTrHANOB Guina 6osib-
we nopora, a BTopas — MeHblie ero. OcHOBaHHEM sl Takoro Beifopa siBjsiercs
u3Bectnas TeopeMa Buapoy, coraacno KoTOpol ontuManbHble 3naucHua OWHApPHOrO
nopora HaxXoAsATcs BOAH3H 3HAYEHHA, NPH KOTOPOM B [1OJIOBHIE C/y4yaeB CUrHaJ mpe-
BOCXOAHT mopor, a B Apyroit — menbwe ero. IlycTe HavanbHble 3HaueHus nopora 1o
aMIIMTY e paBHbl Oy = 3, B, = 4, 83 = 0 (neppuiil HHJEKC YKa3LBaeT HOMED TO-
pora, BTOpOii — HOMep NIpH3HAKa), M JaIOT C/leAyIOUHH peaysnTaT OHHApHSAUHH:
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Mpusuaxi OGpas R, Ofpas R,

Vi 00000 01110 01000 00011| 101EE O1t11 10001 O11tl
' -V, 01011 10001 10000 11000 00000 1111l 01111 0101t
Vs, 00000 00101 01111 10111} 11111 00000 10101 01001

B GunapusoBanHoM curuaze cogepxutces 20 nyneii 1 20 equnun
Biopoii onepauneil oGpaboTku curnaga sapasieics OuHapdsauus ero fo 3a-
noanenuio. BuiGepem nutepsan ycpenuenus, pasuuiii nsti takram: 0, = Af = 5 Tax-

TOB. .
ut fe Vi CyMMupoBalise CHTHAJOB BHYTPH  Takia
0 ! ' (IpH yKasanubiX Bbllle HCXOANBIX 3HAUYCHHAX
fiopora ©,) faer cjeaylouilie pe3ynTarbi:

) 0 0 Ipusnekn O6pas R, OGpas X,

\ \ €
vV, 0312 4 N 2 w

Puc. 10. Cxema noayuenuss nep- Vs 3 w I 2 0 4
BOR cTpoKM Kaplw (npusuax V) Vy 0244 5032

BoiGepeM nadvanbhoe snaueune moporop no sanoJlieiiio Tak, 4To0bl B NO/OBHHE
cayuaes noayunts 1, a B apyroit nosmosnie — 0. [lpn Oy = 2, Oy = 2, Oy = 2
NOJNYYHM CENYIOLUHE PE3YJLTATLI

[Ipnanaxs O6pas R, O6pas R,

—
—_——

| <
L]

O =
OO —
—00
—OoC
—_ -
—_——

D -

Taxnm 06pa3oM, HenpepuiBAbie NPU3HAKK, TpeiCcIaBjientse B Taba. 8, npu no-
MOl Heanileiinoro npeobpasoBanis ¢ ABYMsi NOPOTaMH (110 aMILTUTY/ie H 1O 3anoJie-
#n10) npeoGpasosanli B Gunapublii Kog

PaccMorpum nocipoennie Kapi peilaeMulX COPOB NPH BulUENPHBELHHBIK  (Ha-
4ajibHBIX) 3Havenusix noporos. Kaxasli sneMent cronbua pas nepsoro o6pasa nepsoro
NPU3HAKA CPaBHNBAETCA CO BCEMI VICMENTaMH cToNbUa Broporo o6pasa 3TOrO XKe npHe
3naka. Eciin snemenTsl cOBIafaoT Mo 3HaveHKio, To B TabJjHLy pelaeMblX CIOpoOB 3a-
Hocutest 0, ecnn He copnagaer — 1.

[TocTpoetine 1nepsoit cTPOKH KapTsl NPOHJJIOCTPHPOBaHO Ha puc. 10,
© Kapiwt peiaemnix ciiopoB A8 OJHHOYHBIX OPH3HAKOB HMEIOT BUJ!

{Ipnanax V', Mpugnax V_ lMpusnan V,

1 1 0 1 I 0 00 {1 01 0

00 10 0 1 LU 1 1 01 0

1 1 0 1 01 1 1 01 0 1

1 1 0 1 o1 11 01 01
4
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lMo muawBHAyansHOMY Kpurepuio npuanaku V; u V, okasanuce ayuiinMm, Tak
KaK B KapTax DeiwaeMLIX CHOPOB 0OKa3a/och Menbile HyJjefli (HepeleHHbIX COpOR)

KapTir ancam6iieil 1o aABa H TpH NPH3HAKa NOJYYaOTCA NNPH CYMMBPOBANKH COOT-
BeTCTBYIOMHX HHINBHAYAJIbHLIX KapT. I1py yKasaHHbIX 3HaueHHSIX MOPOrOB NOJYYHM
KapThl aHcaMbniell M3 IBYX MpH31iaKoOB

Ancam6an V,V, Ancambm V,V, AncamGas ViV,
2101 2111 2101
01 21 1020 1020
212 1201 1201
1212 1202 1201

“u us Tpex npusuakos V,V,V,:
3111
1131
1313
1313

M3 paccmoTpennst KapT cieflyer, 4TO (IPH3NAKH, B3sThie MO OIOMY, He pewalot
3ajlayy pacrno3HaBaHMs: B MaTPHUAX HMEIOTCH RyJn (nepewennsie cnopul). 3agauy
paciios3uaBaus peluaer aucamGab n3 asyx (V;V,) npusnakon u ancamGab H3 BCceX Tpex
npu3snakoB. Takum o6pa3om, npnanak Vy e HYXKelt, Tak KaK ero npuMeHeHne He ype-
JIMUMBAET MHHHUMAJIbHOC YHCJAO PeulaeMblX CROpOB (paBiice exnunue). Pacemorpeduoe
MOCTpoOeHHEe KAaPT PELIACMBLIX COPOB NOBTOPSCTCA AJ1A BCex KoMmOunauuli 3uadeHHi no-
poros ©,, O, 1 O3, HadaJbHbie 3HAUCHHS KOTOPHLIX YKa3aHbl BLllUe

Jlanuble pacuera:

YKCJIO KJacCoB @ = 2, U0 NPH3HAKOB b = |2; gucao HaoGpaxceniil B KaXaA0M

KJjaacce ¢ = _mu YHCAO0 XO?_O::NC,_:.\._ EHELTI noporos d= 100
Yot gt M 4 i
. c = . =
:nxohm W3 3THX JAHHDLIX, MOXHO NMOACUYUTATL: UHCJAO KapT / w& m_w 100

1=l ==}
= 1. 10%; 4ucs10 KJIETOK B KapTe ¢? = wmm 4HCJIO KJETOK BCex KapT, KOTopbie 1e06xo-
12
IMMO 3aNONIHUTL Lu(ppamu, S = v4 ¢ - d =16 Y ¢, 100 =3 277
Tl_ =l

O61enm noSHOIO AeTePMHHHPOBAHHOTO epeGopa HACTOALKO BEJMK, 4TO BOZHHKaeET
3ajlaya ero JeKoMno3nuuu (ymenbiuenust) Takoe yMeHbiuesne SJOCTHTAETCS NPYHMEHEHH-
eM [PHHUHIIOB CaMOOprauu3auiiH.

Ipouepaypa camoopranusaunu:(cenekunu). [Hepsoid pad cesexyuu B nepBom psiny
oT6upaeM (Mo HHAHBHAYATbHOMY KPHTEPHIO) HEKOTOPOe 3aJlaHloe YHCJIO KapT, HMeo-
wHX HauGogbliee yucyo ednHull. Hanpumep, ecan uncto komGunaunii passo 100, T0
ceseklHoHep BLIOupaer no F = {0 ayuwmnx xaprt aas kaxAoro npusnana. Beero 6yner
otobpano N = Fb xapt (rie F — uenoe uncao, Gosbiuee eAHIIBULI, OUEHHBAIOLLEe
«cBoGony Bwibopa» 1. [NaGopa).

Bmopoi pad ceaexyuu. Ilna Bcex KapT, OTOOpaHHLIX B M€PBOM PSAY, CTPOATCH
CyMMapHble KapThl YHCJ1a pa3peluaembix CriopoB Aaa ancambiedl, COaepKammx ABa Npu-
snaka, scero F2H (b — 1) xapr. U3 nux cenexunonep suiGipaer cuosa roavko N nyu-
WHX (M0 MHHHMAKCHOMY KDHTEPHIO) KapT.

Tpemuil pad cerexyuu. Jas Bcex Kapr, oToGPaHUbIX BO BIOPOM psIAY, CTPOATCS
CyMMapHble KapThl YHC/IAa pa3pewaeMbiX CIOPOB Jas ancamGiaell, COAEPKAUIHX 1pPH
npu3uaxa. Beero 6yner cocranneno F? b (b—2) Kapt. 13 uux cuopa oT6upaeTca TOJAbLKO
N ayuwnx (M0 MIHHMAKCHOMY KDHTEPHIO) Kapr.

AnajorituiblM 06pasoM CTPOHTCS 4eTBEPTHIll, NATHIN H NOCJAELYiOULHE Psibl Ce-
JeKuHn. B KamAOM psjy MOxHO coctaButh F2h (b — S -+ 1) pasauunnix KapT nJs
ancamGaeil 13 S npnsnaxos. Bo Bcex pajax, Kpome nepBoro, AeficTBYET MHIHMAKCHBIL
KpHTepHiE oTGopa.
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IIpasuro ocmarnosa. Hapawusanue psjioB ceJeKIHH NPOAOJIKAETCs A0 Tex mop,
(10K2 yBeNMHHBACTCS 3HAYentie MIIIHMAKCHOTO KPUTEPUS HJIH [OKa e GyIeT nojyyena
fI0CAeANA% KapTa ancamGas, COAePKalLero sce npu3naku. B nocsennem pany cejexuuu
BLIGHPAETCS O/lHA €JWHCTBEHHAs KapTa, COOTBETCTByioulas Jyuiemy ancaméaio. Ilpn
06paTHOM NPOCMOTPe €e MOCTPOEHHsI 110JAYy4aeM OTBeT 06 ONTHMAIbHOH KOMGHUAUHH
3Hauenuil NOporoB AAA KakKAOro MOPOXKAAIOWEro BLIXOANYIO KapTy IIpH3HAKA.

Ina paccmoTpenHoro suiwe npumepa npy N = 3, N1 = 40, F= 3, 6; =

Tabauya Y

3HadeHne NOPOros, oTOOPAHHLIX B pe3yJbTaTe
MHOT OKPATHOTO 1IOBTOPEHHSI TPOUEAYPbl CeNeKUHK
(C nocTeneHHbIM YTOYHEHHEM HAYANbLBIX 3HAYeHuH

110poros)
Tpn3nakn .
Moporn v v v
e! 9,9055 4,2124 —0,4822
. L
,, 0 0,4 0,6 ~
e’ —0,3767 5,0084 1,0030
05, 08 0,2 0,4
e, 0,9086 50084 | —6,4233
o3 0.8 0,4 08

o MuuuMaKcHOMY KpHTepuio oTGupaercs ancambab npusnakos Vy, V, npu on-
THMaJIbHLIX 3HAYeHHAX [OPOroB @r = 9,9055, ®_B = (, ®V = 4,2124, ®mw = 0,4,
RISl KOTOPOro MHHHMAaALHAsA KPaTHOCTb paspeluaeMslX Crnopos paBHa 2 (taba 9).

Kapra pewaembix CriopoB AJf 3TOTO aHcamOJs H YKa3aHHBIX [OPOTOB HMEET Caefyio-
WHH BHA:

m_w 2 2 .
. w_w 2 2
m_w_w 2

Pacuer o0beMa BBIYMCJEHME MpPH camoopranu3daund. JIIs TeX e ZaHHBIX, KOTO-
pble GbIJIH UCIIOJb30BaHLI B pacyeTe o6beéma BLIMHCJEHHH NPH noJHoM nepeGope, mno-
JIyUdM CJelyIouHi o6beM BRIMHCICHHI NPH CaMOOPraHH3auHH:

1
= bdc? +I~l F3 (b—1)c2=12- 100 - 256 + 5 10% - 122 (12 — 1) 256 =

= 307 200 4 20 275 200 == 20 582 400 k/eTOK KapT, 4TO BMNOJHe NpHEMJIeMO AJf
COBpPEMEHHBIX BLIYHCAHTENbHLIX MaluuH. TakuMm o06pa3oMm, yMmeHbilieHHE o0beMa me-
pebopa NOCTHTHYTO.
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2. NTPOrPAMMA BbLIBOPA AHCAMENA
MHOOPMATHBHLIX NPUHAKOB HA OCHOBE
NPHUHUMUNA CAMOOPTAHU3I ALK

[Npenuasnauaercsa Ass poiGopa ancam6.s nHQOPMAaTHBHLIX NPH3HAKOB H OMTHMAJb-
KbIX 3HauenMii MOpOroB HeJauHeiiHbIx npeoGpa3opaTeieli paclosHaoleli CHCTEMb
(nporp. 53) [30].

sIabik nporpammupoBannsa AJIIOJ1, 9BM B3CM-6. .

Hcnoas3yempie nognporpammnt. Her.

Meroa. ITycth nmeercs N npH3HaKoB, KaxAolll M3 KOTOPEIX u3mepeH B N1 Toukax.
[lepBuie N1/2 Touek npH3HAKOB OTHOCATCA K meppoMy o6pasy, B caelylomue N1/2
TOYEK — KO BTOPOMY (paccmaTpuBaeTCsl 3ajaua pasje/ieHHsl Ha jpa KJjaacca). Heo6xo-
JHMO AJIS1 KaXKJIOTO TPH3HAKA HAfiTH HaWJy4liee COOTHOLLCHHE TPEX NMOPOTOB:

no amnanrtyane 6y;

no koadgduuHenTam 3anoanesns naukd O, (OTHOWIGHNME YNCJIa eAMHHYHBIX 3Haue-
Uil NpH3HAKA BHYTPM MHTEDBaja yCpPeJHEHHS K AJHHE WHTepBaja YCpeJHeHHs);

IUlntie nyTepBana ycpelHennsi Af.

OntumanbHoe 3HayeHue rnopora @y; uuieM BHYTPH sQxpeKTHBHOTO HHTEPBAJA H3Me-
HeHHs1 BXOJHOI BeJINYMHLI, B KayecTBe BepXHeH M HIXKHell rpaliniy KOTOPOTO HpPHHH-
MaloTCsl COOTBCTCTBEHHO TaKHE BEJIHUHHLI, YTOGH Bbillle H HHXKE HX GLIJIO PAcnoJoKeHO
90% Bcex nMeloWHXCsl ToueK 06OMX KJacCoB.

B cooTBeTCTBHH € MPHHUUNAMH CAMOOPTraHH3aLHH B MIEPBOM PSIAY CeNEeKUHH O3
KAaMJAOTO NPH3HAKA NO HHAHBHAYaJbHOMY KpHTepHIO OTOHpaem 3ajanunoe ymcio F
KOMGHHAUHE NOpoToB O, H 8y, AnA GHKCHPOBaHHOH JVIMHLI HHTEPBaJa ycpeanenna Af.

Takum o6pasom, nocJse nepBoro psiaa cesnekunn Gymer oroGpano NF kaprt pas-
pelwaeMplx CropoB. BHHapu3auus NPOH3BOANTCA MO CJACAYIOLLENMY NPaBUJY: 3liadeHHe
(PH3HAKA PABHO €IUHHLE, eCJIH BHYTPH HHTEPBAda YCPEAHEHHS YHCJO TOUCK, NSl KO-
Topbix Oy > 0 Goabiue, yem B AL (0 < By;< 1). Ha sropom pany {21] nokaerounsim
CIOJKEHHEM CYMMHDYEMBIX KapT peiideMblX CHOPOB COCTABJsAEM CYMMapHbBIE KapThl
(F2 (N — 1) kapT) 1/ BCeBO3MOXHDLIX aHcaMOjell M3 RBYX npusnakos. Jlyumumu
CUHTAIOTCS KapThi, COlePKALLHE MHHUMAJIbHOR YHCJIO KJIETOK C MAKCHMAJIbHBIM 3Haye-
HHEM MHHIIMAJNBHON CyMmbl (MHHHMAKCHBIA KpuTepn#t). [To okoHyaHuH BTOpOTO psija
Gyzer oTo6pano V JydymIHx CyMMapHBIX Kapr.

Tpetnil, yeTBepTuiH H NOCJEAYIOHHE PAALI CTPOATCHA aHAJOFMYHbIM 00Pa3oM.

B kampom pany moxuo coctasuth F2 (N — S -+ 1) N pasiuuupix CyMMapHbix Kapt
paspelaemslx criopop u3 S npusHakos. B nocaennem N-m psagy cestekunu Gyfer co-
crapiedo NF?2 ancam6aeit, coctonmux u3 N npuaHakos. Ilocsie Kaxaoro psiga ceiex-
HHH M3 BceX OoToGpaHHBIX aHcamGJedl NMPH3HAKOB BLIGHPAETCH HaWJYYIUHil B CMLICJe
MHHIIMAKCHOTO KPHTEDHS.

Takum o6pa3oM, nocae BunoNHeHHs N PANOB M3 BCeX BO3MOXKHBEIX KOMGHHAUMI
[IPH3HAKOB BbIGHpaeTcs :m:.&:ﬁ:: B CMBICJIE MHHHMBKCHOTO KpPHTEpUS aucamGab
NPH3HAKOB.

Onucaune napamerpos. Bsodumvie:

N — yuc/I0 NpH3HAKOB;
N21I, N22 — Bepxuunii u HHxKHHH npejle/bl HHTEPBAJOB YCPERHEHHS;
N2 — yncqo usoGpaxenudt 1-ro u 2-ro Knacca;
F — uucsi0 nponyckaeMbiX H3 psiia B psill KapT pa3peluaeMblx Cho-
pon (cBoGoaa BLIGOpa);
10 [1 : N2] — BcnomoraTesibhblli MacCHB  (MCNOJIL3YETCA AAA  3aNOJHEHHn
maccuBa AX);

AX[1: ¢ N2] — MaTpHua MCXOAHBIX AAHHHIX.
m:::m\hamkzm.
Mn:F,1: : 2] — maccuB sHayenufi noporos 8, u 6, s oaoovmmzv; Ha
11epBOM DALY KapT paspeliaeMblX CIIOpOB;
Ql: w. : N} — rpanpuusie napsl 3¢QeKTHBHLIX HHTEPBANOB H3MEHEHHs
NIPH3HAKOB;

XS {1 : N] — cpeanne 3HaueHHs NPH3HAKOB,
K[1:F, 1:N,1:2] — maccuB xapakTepHCTHK OTOOpPaHHbIX ancamG/ell NpU3HAKOB;
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K31 : N, 1:2] — maccus xapakTepHCTHRK HAHAYWILEro ancamGisi UPHIHAKOB

AN AdHHOTO MHTEPBANA YCPEUICHHS,
[TA {1 : N, I : 2] —ayuwee couerative 10OPOIOB A5 BCCX CHICPBAJIUB YEPCAHCHUS.
TocaeposatenbnocTs paGoTs nporpammsl. [loc/efoBatesbHOe 3aN0JHEHHE MACCH-
Ba AX. Boluncaenue aCKTUBHBIX HHTEPDBAJAOB HIMEHCHUSI NPH3HAKOD M HX CPERIMX
sriavenuil. 3anosneune macensa [1, 1. e. BuiGop F iyvwnx komGuuauuit noporos O,

8,,. CocTapnenHe BCEBO3MOXKHLIX KAPT pa3peliaeMbX CIOPOB AN S MpH3HaKos (S =

= 2,3, ..., N) u BuiGop NF aywumnx ancamtiefi. .

Brisos Ha neyaTh 10/ YUEHHBIX PC3YJALTATOB: HAHAYUIIHI B CMBLICJIE MIHHMAKCHOTO
KPHTEpHA — aHcamOJb NPH3HAKOB § COOTBETCTBYIOUIMX €My 3HAueHMIl 10POros, Cym-
MapHas KapTa peluaemblX CNOPOB, KOJWYECTBO HyJell H elHHHU B CyMMapHOIl Kapte
pa3pemwaeMblX CopoB.

Npumep 7. Hcexopuue pannnte npepcrasaenyt sotada. 8. KosuyecTso npianakxos,
usmepennsx B N1 = 40 Toukax, N = 3; cBoGoaa BuwGopa F == 3; mnuteppan ycpef-
HeHusa Bapbupyercs ot N 21 = 3 no N 22 == 6. B pesyabrate cueTa noJyueHb cJje-
nylouiue JaHHLIe:

OnTimaipHbl ancamGas mpusnakos: Vy, V,, Vi

CoyeraHue nOPOroB MO aMIVENTYAE H KO3(MpHIHENTL! 3anoJiieiHs Nauku: Oy =
= §,7677; O, = 5,7860; O, = 1,9775; 8, = 0,332; B,, = 0,333, Oy3 = 0,6667.

Ontumanciuiit nutepnan yepemienus 0, = 6; nadanbnas dasa ycpeanenua F 1 =
= 3; KPaTHOCThb Da3peLuaeMblX CIOPOB NPH 3TOM BO BCEX KJeETKax papHa 3.

. IPOTPAMMA 53
1, *BECIN' ' INTBGER'FI,F4,CI,U1,P,1,J,12,02,N,N1,424 ,N22,H2,F,,
2, READ(N,N21,N22,N2,F).,ult=2/(2#N21).,,
3, ’BEGII’* ARRAY’AX(/1:N,1:N2/),MA(/1:N,452/),D4,K5(/1:8/),
4. 0(/1:N2/).,? INTEGER’ * ARRAY* A(/1:U4, 1201/ ), Ka(/1e1/).,
5., ?FOR’P:=1"STEP?1’UNTIL N’ D0 KAC/P/)s=N.,*FOR’ T:=1’ STEP’1
6. ’UNTIL'N’DO’’BEGIN’ REAIND),," FOR' J:=1" STEP’ 4"UNTIL*N2'DO*
7. Ax(/1,3/0:=0(/3/) ERD’. ,* FOR' Q25 =N21’STEP’ 1’ UNTIL’ N22’ DO?
8. ’FOR’FI:=0’STEP’1’UNTIL’Q2-1’D0?* BEGIN’ J:=N2~2#F1.,
9, *FOR’It=1'STEP’1’UNTIL’N2~2*FI’D(’ ' BEGIN' Ji=J=2%C2. ,
10, ’IFPJLT?2%02'THEN' ' GOTO'ML’END’ o ,MLIN1=T#2x02.,
11, ?BRGIN’’ INTEGER'H,R,T,C,U,Z,21,01,V,C.,Us=Ni/02., BEGIN
12, ARRAY’X(/1:N,1:M1/),UC/1:F, 45N, 102/0,0(/122, 138/, X8/ 130/,
13, X{/1:N1/)., > INTEGER * ARRAY’ M1 (/12 F, LN, 120/, Y (/12U/),
14, K(/1F,10M,420,1:2/). ,REAL’S,51,52,53. , " FOR’ 12=1 STEP’1
45. UNTIL’N’DO’? BEGIN®? FOR® Jo=1'STEP’ 1’ UNTIL’N1/2' D0 X(/1,J/)i=
16. AX(/1,F1+3/).,* FOR’ J2=N1/2+1’ STEP’ 4" UNTIL'N1’ DO X(/1,J/ )e=
17, AX{/1,FI+N2/2-N1/2+J/ ) END’ ., FOR? 18=1" STEP*1*UNTIL’ N’ DO’
18, 'BEGIN’OV1,1/0:=00/2,1/2:=x{/1,1/)., 55/ 1/ )s=x(/1,1/)/il.,
19. *POR’J2=2°STEP’1’UNTIL’N1’DO** BIGIN'® IF’ /1, 1/)'L1° x{/1,J/)
20. ’THEN’0(/1,1/):=X(/1,J/) ELSE’ * 1F*0(/2,1/ Y’ ¢T*X(/1,3/)
28, THEN’Q(/2,1/):=X(/1,3/). , XS/ 1/ e =S/ I/ 11 (/ 1,3/ )/NL ENDY
22, END’,,'FOR’I:=1"STEP’1’UNTIL'N’DO’” FOR® Hi=1’STEP* 4’ UNTIL*2
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23.
24,
25,
26,
27,
28.
29.

31.
32,
33.
34,
35.
36.
37.
38,
9.
40,
41,
42,
43,
44,
45,
46,
47,
48,
49,
50,
51.
52,
53.
54,
35,
56,
57,
8.

*DO?? BECIN’ Se=.9*(/l, 1/)+. 1#x5(/1/).,S1: =0(/H, I/ )-%s(/1/).,
R:=0,,JI:S1s=,1#51,,P:=0,,52:=5+51.,
?*FOR?012=P*WHILE’ P?LT?, 1#}1’ OR’P?CT* . 9¥N1’ DO? * BEGIN’P:=0.,
S2:=52-51.,* FOR? J +=1* STEP* 17 UNTIL* N1° DO * TF? X(/1, J/ »~S2*GT* 0
*THEN’ P=P+1’END’. , * IF’R=0° THEN’ ’ BECII’ R:=R+1, ,S:=52+51.,
*GOTO JI? END' + ,Q(/H, 1/)$=527 ENI? ., FOR’ 12 =1"STEP? 1 UNTIL’ F* DO?
$FOR?G:=1" STEP? > UNTIL' N’ DO’ ? BEGIN’ * FOR* P2=1’ STEP’ 1’ UNTIL’N
*DO*? BECIN’ K(/H, G, P, 2/ De =2, ,K(/11, G, P, 1/): =0 END’ o
K(/1,G,G,1/)s=H END?, , FOR? T2=1 STEP’ 1’ UNTIL’ N’ DO’ BEG IN’
01:=0., *FOR’J=1" STEP*1’ UNTIL’ N4’ DO’ IX(/3/)5=X{/1, 3/ )~
0(/2,1/).,81:=0(/1,1/)3~0{/2,1/). ,S2s =, 1*51, ,* FOR? S:=52" ST Zp°
S2?UNTIL’S1’D0’? BEGIN’ ' FOR’ J2=1’ STEP’ 1’ UNTIL? U’ DO’ > BEGIN®
¥(/3/):=0.,? FOR* He=(J~-1)*Q2+1* STEP’ 1* UNTIL’ J*Q2° D0? * BEG TN’
X/ e =lix (/W )=52, , * TR IIXC/1V/ ) 6T 2 O THEN? ¥ /3/ )2 =Y (/3/ )*1
YEND’ ., P TF? J=1? THEN’RS=T:=Y(/1/)’ ELSE?* IF* R* LT’ Y(/J/ ) THEN’
R:=Y(/J/)? ELSE?’ T* T 6T ¥(/3/)’ THEN’ T +=Y (/J/)’ IND’ . ,"F (R*J =T
*STEP? 1” UNTIL? R? DO*? BEGIN' * IF* J=T* THEN’ ° BEGIN®  FOR* }is =1’ STEP’
“1?UNTIL U’ DO*Y (/1) =y (/1/)=J * END’ * ELSE? * FOR’ H2=1" STEP’ 1
*UNTIL U DO Y (/1 )e=y(/1/ )-1.,21:=0, , ' FOR7He=1" STEP’ 1" UNTIL®
U/2' DO FOR? Go=1? STEP* 1’ UNTIL U/2° DO? 212 =21+ TP ¥(/H/ )’ LE’ 0
P AND*Y{/G+U/2/ ) LE?O? OR*Y (/H/ )’ 6T 2 07 AND? Y (/G+U/2/)’ 6T
*THEN’1’ELSE®0).,* IF?01° LT* F*THEN’ Q1 =01+1? ELSE* 01: =F. , * FOR’
He=1?STEP’ 4 UNTIL’ 04’ DO®? BRGTH? > IF* 24’ LT K(/1, 1,1,2,/ )’ THEN’
*BEGIN’FOR? G=Q1’ STEP’~1’UNTIL H+1’ DO’ * BEG TN’ K(/G,1,1,2/):=
K(/G-1,1,1,2/).," FOR 23=1,2° DO NI(/C, 1,2/ )2=l{/C~1 , T, 2/ Ju s
*FOR*P:=1’ STEP’1’ UNTIL’ U’ DO°M1(/G, T,P/)2=M1 (/G-1,1,B/ )’ END’ .,
K(/1,1,1,2/)=21.,K(/H,1,2,2/):=(0/2)#*2=21,,1I{ /1, 1,1/ ) =S+
0{/2,1/). ,I(/H,1,2/):=3/a2. ,* FOR’ P2=1 STEP*1’ UNTIL’ U’ DO’
M1, 1,2/ )= IR Y (/P/)? GT 0’ THEN' 4’ ELSE’0). , * GOTO? JI1? END®
YEND? ., JI13° END* ? END? * END?. ,Us=U/2.,* BEGIN’ * INTEGER’ ’ ARRAY?
K2(/13F, 138,152/, K, K3(/1iN,152/),M2,M(/12 U, £2U/ ).,
*FOR’P2=1° STEP’1’ UNTIL! N* DO ? BEGIN’ K3(/P,1/):=k(/1,1,P,1/).,
K3(/p,2/)2=K(/1,1,2,2/)°END’ . , *FOR’ I¢=1" STEP’ 1’ UNTIL’ N’ DO?
?FOR? Jo=17 STEP*4’ UNTIL' F* DO* ! TP* 13(/1,2/)' 6T 'K(/J,1,1,2/)
*THEN’ * FOR’ Pe=1° STEP* 1’ UNTIL’N* DO?* BEC TN’ K3(/P,1/):=
K{/J,1,2,1/).,K3(/?,2/):=K{/J, 1,P,2/) END’ , ;" FOR’ I13=1" STEP’ 1
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9.
60.
61,
62.
63,
64,
65,
66,
67,
68,
69.
70.
7.
72,
73.
74,
7.
76.
7.
78,
79.
80,
81.
82,
83,
84,
85,
86.
a7,
88,
89.
9.
91.
92.
93.
94,

*UNTIL’N-1’DO?? BEGIN®Ve=( IF* I LT’ N’ THEN’ I+1’ ELSE’N). ,
*FOR’J2=4’ STEP’1’ UNTIL’ N’ DO’ * BEGIN’ 01:=0. ,* FOR’ Z:=1’ STEP*1
*UNTIL’ P’ DO’ K2(/Z,1,2/):=U**2, ,* FOR* G2=1" STEP’ 1 'UNTIL’ F* DO’
? BEGIN® * FCR’ Pt=1’ STEP’ 1’ UNTIL' N’D0’ K1(/P,1/):=K(/C,J,P,1/).,
*POR?’ P2=1? STEP’4’ UNTIL U’ DO’ ? FOR’ Re=1’ STEP? 1’ URTIL’ U’ DO?
M(/P,R/)¢=0.,’ FOR’ Z1:=1’ STEP’ 1 UNTIL’ N’ DO’ * BEGIN’
*TIF*K(/G,J ,21,1/)=0" THEN’* GOTO® Jl4. , *FOR? P3=4° STEP? 1’ UNTIL’
U2 D0y (/2/ )= (/8/C,T,21,1/),24,7/).,FOR?P2=1" STEP*1
*UNTIL? U’ DO? ? FOR? Re=1’ STEP? 1’ UNTIL’ U’ DO’ M(/P,R/):=M(/P,R/
C 1P y(/p/) 610’ AND Y (/R+U/)* LE* 0’ OR' Y (/P/)’ LE? O’ AND’
Y(/RHU/)? GT*0’ THEN’1’ ELSE’0). , Q43 ' END’ . , * FOR? H3=1" STEP’1
*UNTIL’ N* DO’ ? BEGIN' * IF*K(/G,J,H,1/)’ CT*0’ THEN’ * GOTO’ I3, ,
YFOR? Z2=1° STEP’4’ UNTIL'F* DO’ * BEGIN’’ IF* J*GT* H* THEN’ * BRGIN’
K4(/H,1/):=2.,* FOR?T2=1?STEP’ 1’ UNTIL’ J-1° DO’ ’ FOR? P=1’ STEP’ 1
*UNTIL’F*DO? * BEGIN’ 24 :=V.,? FOR’ Ri=1"STEP*1’ UNTIL’N* DO* * IF?
k(/?P,T,R, /) EQ* K4 (/R, 1/)" THEN’ 24 3=21~1. , > IF* Z1’ LE* O’ THEN’
?GOT0 16 END?* END’ ., * FOR? Z1 0=1" STEP* 4* UNTIL’N* DO* K1(/21,2/)=
0., ’FOR’ P2=1" STEP? 1’ UNTIL* U? DO?* FOR’ R:=1 STEP* 4’ UNTIL’ U’ DO
M2(/2,R/)e=M{/P,R/ P 1F*M1.(/2Z,11,B/)? GT* O? AND’ M4 (/2 , H,R*U/)
'LE'0’ OR*M1(/Z,H,P/)’ LE? O’ AND’ M1(/Z ,H,R+U/)’ GT?0’ THEN' 1
*EISE’0). ,T¢=~1,,’ FOR* 24:=1" STEP’ 1’ UNTIL? V> D0’ * BRGIN' T:=T+1,,
?FOR*P =1’ STEP’1’ UNTIL’ U’ D0 ? FOR’ R%=1" STEP’ 1’ UNTIL’ U’ DO
11(/21,2/):=k1(/21,2/ 7 1" 42(/P,R/)=T? THEN’ 1’ ELSE' 0)’ END’ .
' IF204° LT* F? THEN? 015 =01+1 ’ELSE*Q1:=F., " FOR* P$=1? STEP* 1’ UNTIL®
Q4'DO0’ ? BEGIN’ ’ FOR’ R=1" STEP? 4’ UNTIL' V* DO ? IF* K1(/R,2/)'LT’
K2(/P,R,2/)* THEN’ * COTO* II5* ELSE’ * TP KA (/R,2/)? CT* K2(/? ,R,2/)
*THEN’ ? GOT0? 19, , 155 ? FOR? RS =01’ STEP* =1 UNTIL’P+4’DQ* * FOR* T2=1
?STEP? 1’ UNTIL’N’DO** BEGIW’ K2 /R, T,1/):=K2(/R-1,T,1/).,
K2(/R,T,2/)v=K2(/R-1,T,2/ ) END’. ,* FOR’ T+=1" STEP* 1 UNTIL’ N’ DO*,
) BEGIN' K2(/?,T,1/):=Kk(/C,J,T,1/ )., K2(/?,T,2/):=K1(/T,2/)
YEND’. , K2(/P,H,1/)2=2,,* IF*V* LT*N* THEN? * BEGIN’ K2(/P, V+1,2/):=
U**2, ,*FOR'Rs=1 STEP? 1 UNTIL’ V’ DO’ K2(/?, V+1,2/)i=K2(/?, V+1,2/)
-f2(/P,R,2/ Y EMD’ ., GOTO? 16, , 92 ? END? . ,J163 P END’ . , I35 'END?
END’. , *FOR? T2=1* STEP’ 4 UNTIL’ F* DO * FOR’ 245 =1 STEP* 1’ UNTTL’N
* DO BEGIN’ K(/T,J, 21,1/ )=k (/T,21,1/). ,K(/T,J, 21,2/ )i=
K2(/T,21,2/)’ END’ *END’ ., FOR’ R3=17STEP? 1* UNTIL’ N’ DO’ ? BEGIN’
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95,

96.

98,

99.
100.
101,
102.
103,
104,
105,
106.
107,
108.
109.
110.
111,
112,
113,
114,
115,
116,
117,
118.
119.
120.
121,
i22.
123.
124,
125,
126,
127.
128.
129,
130.
134,

KM(/R,1/):=K(/1,1,R,1/). , KL (/R, 2/):=K(/1,1,R,2/) END" ., G2 =1.,
Ji=1.,’ FOR?T2=1’ STEP*1’ UNTIL’ F’DO”* FOR! P:=1’STEP* 1’ UNTIL’'N
*DO?? BEGIN? * FOR’ R:=1" STEP* 4’ UNTIL’ V* D0’ * I K1(/R, 2/)° CT?
K(/T,P,R,2/ ) THEN’* BEG IN’ * GOTO 110’ END’ *ELSE?” IR K1(/R,2/)
'LT K/ T,F,R,2/) TREN? * GOTO? )T, , 1102 * BRGIN’ Ge=T.,J:=P.,
*FOR? He=1" STEP*1’ UNTIL* N’ DO*? BEGIN’ KL (/H,2/):=K(/T,P,H,2/ ).
K1(/4,1/):=K{/T,P,H,1/) END? ., *GOTO* AT EID’ . , 7' END? . , 720, ,
'FOR’P1=1"STEP* 1’ UNTIL’ V* DO?* IF* K1 (/P,2/)=0" THEN’T :=P* ELSE’
?GOTO 41, ,J1142 FOR R2=47 STEP? 17 UNTIL’ T° DO’ * IF K3(/R,2/)’NE*O
*TUEN’* GOTOJ12. , *GOTO 13, , 422 FOR? P1=1 STEP* 1’ UNTIL’ N’ DO?
' BIGIN’K3(/P,1/):=K1(/P, 1/ ). ,K3(/P,2/):=K1(/P,2/) END’ .,
T432END?., " FOR’ PI=1" STEP® £ UNTTL/ M’ DO * TF’K3(/P,2/)=0" THEN’
$=pELSE?*GOT0*JI40. , 402 * FOR? R3=1" STEP’ 1" UNTIL’ T? DO’ * IF?
KAG/R/ Y UE? O’ ThEN?? GOTO? 1P, > GOTO’ HA., LIPS ? FOR? P2=1" STEP’ 1
TUNTIL’N* DO’ KAC/P/ )i =K3(/P,2/). ,T2: =02, ,C1:=F1. ,F1i=N1,,
TPOR’ P1=1? STEP?1? UNTIL’ N’ DO?* BEGIN’ K5(/P/):=0.," IF K3(/P,1/)
*GT?0? THEN' K5(/P/ )= * END? . , * FOR’R3=1 STEP *1” UNTIL’ 2° DO*
?POR’P:=1" STEP*1? UNTIL’ N’ DO** BIG IN' [1A(/P,R/):=0., * IF"
k3(/?,1/)CT?0 THER IAC/B, R/ ):=l(/K3(/P,1/),P , R/ ®ID" .,
*FOR’P =1’ STEP’ 1’ UNTIL'U? DO** FOR’ R:=1" STEP’ 1’ UNTTL? U’ DO?
A(/P,R/D:=0., FOR? 212=1" STEP? 17 UNTIL? N’ DO? * BEGTI
P10 13(/ 24,1/ )0 THEN * GOTO I1 4. , > KOR? Pe=1" STEP?4? UNTIL? U*2
DO Y(/p/ ) =ML/ 18/ 21,1/),214,7/). ,* FOR? P1=1" STEP’ 1’ UNTIL’ U
?DO? *FOR’ RI=1" STEP’ 1’ UNTIL? U* DO? AC/P, R/ )1=AC/p, B/ 2+C 1P ¥ (/2/)
*GT 0% AN Y/RHU/ D LE* 07 OR*Y(/B/ )’ LE*0’ AND’ Y(/R+U/)’CT*0
*THEN? 1’ ELSE?0 ). , 142 *END? * END® ? END? ? END?  , HAS END” .,
*PRINT’** (/,8HIPH3HANY, 2X,12710)°? , K5, ,* FOR? 1¢=1" STEP’ 1" UNTIL'
2D0?? BEGIN’ ? FOR’ P2=1? STEP? 1’ UNTIL? N* DO? 15(/p/):=A(/?, 1/).,
?IF’ 1’ EQ* 1 THEN’ * PRINT? ** (/, SUTETAL , 54, 12(F10.4))** , 5’ ELSE"
SPRINT? *? (/,SHTETA2, 5X,12(F10.4))" ? K5’ END’ . , F2=F1/(2*12).,
*PRINT?** (/,3H02=,15)°? ,B2., " PRINT’ ** {/, 3P 1=15)"* ,C1.,
PPRINT??? (/,23MMATPIIA PEMARMLX CIIOPOB)’?.,’FOR'I:=1"STEP’L
*UNT IL’ F2 DO?* PRINT? *° (2016)° ?, *FOR? J2=1 STEP* 4’ UNTIL’ F* DO?
A(/1,3/).,*POR’ P2=0’ STEP? 1’ UNTIL? N-1° DO’ DAC/P+1/):=P.,
7PRINT® ** (/,10HKOMMYECT BO, 12X, 12110)7? , DA,
"PRINI’*?(/,12X,12110)’*, KA’ EXD*’ EXD** EOP’
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MNPUIIOMEHUE

- ONMCAHHUE MOANPOTPAMM U DYHKUUA

- noarnPOrPAMMA OPTIMI

’

Peinenne 3azau uestuHefIHOro (BBIYKJIOrO) mporpammupoBanusa (nporp. 54).
O6pawenue. OPTIMI (XO, M, N, NO, IY, CQ, G, CllI, TAY, 3, EG, E, F,
EQUATI, JACOBI).
Onucanue napamempos:
XO — BeKTOD nepeMeHHHX 3a4aul HeJHHeIIHOro MporpaMMHPOBAHHS;
NO — nauna pextopa XO (YHCJIO MepeMeHHbIX);
M — ofulee YMCJ0 OrpaHMYEHHI B BHJE HEPABEHCTB W PaBEHCTB,;
N — cymma 4ucsia nepeMeHHBIX M YHCJa HEPaBEHCTB;
[TY — nepuoAHYHOCTL BLIBOJA HA MeYaTb MPOMEXKYTOUHBIX Pe3yJbTATOB HTE-
palHOHHOTO Mpolecca NMOMCKA 3KCTpeMyma;
CQ — MaKcHMaibHOE YKCJO HTepauuii;
G — KoapuuneHT, coorsercTBylomuit npu G > 0 NOHCKY MakcHMyMa, a npH
G < 0 — muHuMyma GyHKIHH,
Cl — TounocTb BLIGOpA wWwara Ha KaxAol HTCpPauuy;
TAY — nauasbnas BeJHUpHA LIAara;
3 — TOYHOCTb COGJIOKCHHS ypaBHeHHH OrpaHHYEHHN;
3G — ycJoBHe OCTaHOBa B CJy4ae, KOFJd 3KCTPEMYM HAXOAHTCSi BHYTPH
o06J1acTH, onpejelsieMoli nepaBelncTBaMH,
E — ycaoBHe ocTanoBa np# 3KCTPEMyMe, HaXO4slleMCsl Ha rpaHulle 06AacTH;
F — 3Hauenne ontumuzupyemoil (yHkumnu;
EQUATI — Burewnss npoueidypa Ijsi BuiMHCJAenHs 3HauyeHHH (yHKUMH B BEKTOpa
orpaHuyeHHii;
JACOBI] — npouenypa AJs BbluucJenus 3nauenuii BeKTopa rpajuenTa ONTHMH3H-
pyemoii GynxuHH M MaTpuubl SIKOGH CHCTEMB! OrpaHHYeHHI.
Tpebyemoie pyuxyuu u noonpoepasswr HOA, ABS, ENTIER.
Memod. Peinaercs caeayiouiasi 3ajada. OnpeiesuTb

» = min [ (x), . ([L1)
clle BeKTOp nepemenubix x [my X 1] yaobacrsopsiet l, orpannyeinnsin-paBeHCTBaM
yp(x) =20 (I.2)
{1 NH Oﬂvmmsr_m::mZ-:mﬁmwmmOmeZ
Yy (x) < 0. (1.3)

3apaua (I1.1) — (I1.3) pemaecicst ¢ npuaicHeneM AHCKPETHOTO Bapnanta metoaa and-
¢epenunanbioro cnycka [3], kotopuiii sipasiercst MmoARdHUKAIHER MCTONOB TPOEKTHPOBA-
fiMg rpajienTa ¢ Bocctanongetiiem cssideil [1pu 3tom orpannucnns ([1.3) npeasapsu-
TeJLHO CBOASITCA K PaBeHCTBAM BBCACHHEM BEKTOpPAa BCIIOMOTaie/IbHLIX IEePEMeIHBIX

Sl ,

~ I~ .
Ynj=9m+—5 @)*=0, j=1 1k (1.4
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Onpepesnn HOBLIC BCKTOPH NEPCMEITHDIX 7= ?ﬂ. ~J H orpannuesnii-csaci
7

y' () = c\m (), S@ (2)) (paamepuocTbio m = my+ I, m | = I, [, coorsercTBeHHO),
CBOJHM HCXOANYIO 3a/auy K 3ajlade Ge3 nepanencTs:
min f (2), y(2) =0. (I1.8)

Aaroputy pewenus 3Toli MOAHGUUHPOBAHHON 3alayu ABJASETCA HTepaUNlOHHOMN
npouenypoii:
2y = 2 -+ Apuy, (I1.6)

Flle Ay — BEHYHHA IATA M3 TOYKH 2, B HANpPaBJAEHHH BeKTOpa CcABHra wuyp. Ocoben-
HOCTDIO NPHMEHSIEMOTO MeTONa SIBJASAETCS] TO, YTO BEKTOP Uy, HMECET /iBe OPTOrOHaJbILIE
coctanasiomue; meppas ') nponopumonasbHa MHHAMANBHOMY PAaccTOSHHIO OT 2 JO
runepnosepxHocty y (2) = 0, a propas u?d — NpoeKu i aHTHIpajHeHTa y HKUHH Ha
3Ty noBepxnocts. s BLIYHCIEHHS BEeKTOpa u COCTaBJIALTCS HEJOOMpejeTeHlas CH-
cTeMa JIHHeHbIX: aJire6paHvyecKHX ypaBHeHHil:
: Ay

ool = Brite = — yr, (IL.7)

k

’

KoTopas peuraetcst npy nomoiun npoueaypsl HOA (cm. onHcaHHe) C yueTOM BeKTOpa
rpagMeHTa onTuMH3upyemoll dyukuuu yf:

. ‘ up = — Bifyp + vB'v/. (r.8)

[1pu 3TOM BEKTOP uj, OGECTIeYnBaeT CABHE U3 NPOH3BOJNLHOH TOYKH B HarnpaBjieHHd
ZONYCTHMON OGJIAaCTH ¥ YCJIOBHOIO 3KCTpeMyMa QYHKUHH OJHOBPEMEHHO (y COOTBETCT-
Byetr G nmporpammbl).

BuiGop BeJMUHHDI [1ara OCYLIECTBASCTCH NO AITOPHTMY, Peajn30BanHOMY B BuJe
noanporpammel STEP:

arg min |y (2 -+ Au) fl, [oel > &

A>0
=1 2 (1.9
arg min f (zp — Mag), [ yel < e,
i A>0
rae | y | = max | y; | . [1py 370M 0fecnedHBaeTCs CXOAKWMOCTb HTEPALHOHNIOTO NpoUeC-

j=1.
ca (11.6) x\«\ﬁ_ow:oz% 3KCTPEMYMY, €C/H COOMONAETCH KaXKAOEe H3 OrpaHHueHni
y; (2) = 0 ¢ TOYHOCTBIO He HHKe € (napameTp D B TEKCTE NPOrpaMmbl).

Anroputm pewenust 3agay thna ([1.1) — (11.3), peanrnsopanuuil B Bijie npouesy-
pst OPTIMI, ocyuecTp/ifieT aBTOMATHYCCKHI Tepexof K MOAM(PHLHPOBAaHHON 3ajaue
(I'1.5) u ee pemenne no aaropurmy ([1.6) ¢ perysnnpopkoli miara corJacHoO ajJropuTMy
(11.9). Jansuniii anropHT™M HOBTOPSiET C HeGOJbUWIXMH H3MEHENHSMMA AJATOPHTM, 3aQHK-
cuposanubiit B Pecny6aukanckon donfe anroputmos u nporpamm (POATL) [5].

Mpusesanus. 1. Ynpasnedue BbIBOAOM Ha neuartb cieayiomee: npu INY = 0
BLIBOA otcyretsyet; npu [1Y > 0 (uemom!) puiBoasircst pe3yabTaThl Ha kampaoi [MTU-i
urepatun; npu [1Y = GQ nevataercst Tonbko peuwedne 3aaaun; npu [MY < 0 neya-
TaloTCsl rakke 3HadeHHsl BeKTOpa orpanHdeHuii, rpajienta Gpynkuny, sko6iamna orpa-
HUYeHH I, BEKTOPA CJBHI'a H €I0 KOMIIOHEHT H Ap.

2. B npouenype JACOBI posxnsl GLiTh 3anporpaMMupoBansl pe3yjbTaThi aHa-
JINTHYECKOTO BBIYNCJIEHHS YACTHBHIX NPOH3BOAHDBIX.

-
IIPOTPAMMA 5%

1. ALGOL’:li0A, )

2. ’PROCEDURE’ UPTTM CXO,M,N,110,14,C0, C,CLl, TAY, 9, 5G, E, F , KOUATT,

3. JACUBI).,?TITECER’h,N,M4,10,C0. ,” REAL? 6,CH, TAY,3,XC,E,F.,

* \RRAY? X0. , * PROCEDURE’ EQUATT, JACOBT.

? BEGIN’ *ARRAY? BU/43M, 13041141/, 8(/1:M/), 4, ¥, U, UR(/10RNL/ Doy
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v
.

6.
7.

9.
0,
i1,
12,
13.
14,
15,

33.
34,
35.
36.
7.
38.
9.
40.
41,

P INTECER’T,J,K,L,0.,'REAL'R,S,C,C1,T,531.,

Y PROCEDURE? MAX(X M, 8,0)., > ARRAY* X, * INTHCER’M, J. , *REAL’ S,
SBEGIN? ! INTEGER? 7., 52 =ABS(X(/1/)).,J¢=1, ,* FOR? 1:=2° STEP'1
PUNTTIAM? DO? * TH ABS(X(/T/)) CT* S THEW® * BEGIN' J:=T.,
53=ABS(XC/T/ )7 CHD * L MAX.

?PROCEDURE? STEP( £, F,8,C ). *ARRAY?* X, , "REAL’ F,C. ,* BEGIN' 'REAL?
C1,02,R,T1.,° ARRAY XL (/L2H#1/)., To=T1:=TAY.,C12=C2:=" IF’C* CT*
D1’ THEN’ G BLSE =C*F. , M0, FOR? T2=1" STEP? 1’ UNTIL’ N+ 17 DO?
X1/1/)s=x{/1/ 3% U/1/). , LQUATTC K4, F, @), , P FOR? T2=12 STEP L
TUNTILHA DO 8(/1/ )2 =0(/1/ 10, 5*n1 (/1+1/)*%2, ,MAXCS, 14, R, L), ,
YIFCPCT 91 THEN?C2:=R? ELSE? ? BEGTII? * IF? R’ LE? 51’ THEN’C2: =—C*F
PEND? ., IR T1PLE'CLY AN T GT? Cul’ AL’ C2° 6T G4 THEN? * BEGIN' T3=T -
T14, 'GURBO MU EID® o, TF? T4?GT* CLP THEN? * BEGIN? * TF? C2* L1° 1’ THEN?
PBRGIN' *IF*T1° LI TAY THEN’ TA 1 =T1/2. ,T2=T+T1.,C1:=C2,, ? GOTO'MO
YENDY BLSE' * BECIN! T1:=11/2.,T2=T-T4. , *GUTO’ MO’ END* *END’ . ,C2=R.,
PPOR? T2=17 STEP 17 UNTIL 1+ ? DO? X{/1/):=x1(/1/ )’ END’ STEP. ,
?FOR? T9=1?STEP * 1’ UNTIL 110 X{/1/)e =X0(/1/). ,EQUATICX, F, @), o
91:=0.,? FOR 14=1"STEP L UNTIL N1’ DO?* BECIN’ X (/N+1/):= TP
O(/1/Y L1 0 THEN SORT(2* ABS @ {(/T/ N Y ELSE 0.1, ,0(/1/):=

ol/1/ 10 5% X (/N+T/ %22 11D’ , JMAXCD,M,C, L), FOR? T2=1° STER L
YUNTIL 14112 DO? AT/ )2=0.,T2=0.,Qe==~1., " IF’ [’ LT’ O’ THEN’ K:=H+
N4? ELSE? K2=H. ,ME2? IF70?EQ?CQ? TIIEN? * GOTO’ KOH. ,0:=0+1.,*FOR’ I ;=
*STEP 4 UNTILY M? DO? *FOR? J2=1" STEP® 1*UNTIL* N+)1°D0? B(/1,J/ )=
0. ,Re==G#F., "I} Q’GT* 0’ THEN’ STEX (X, F,9,C ). , JACOBICX, A, B). ,
FOR’ Te=1" STEP? 1 UNTIL N1’ DO? B(U/T,M+1/) =k (M+1/Das .
*FOR’T¢=17STEP? 1 UNTIL M’ I0° B{/I,NHi1+1/):=0(/1/)/TAY . ,

*IF° I’ LT*0° AND*Q=0’ THEN’ *PRINT?* * (/2X1 1HfIKOBUAH Dy=
/(10812,4))?? ,B. , HOA(B, M, N, N+N1,8,4,6,U,U2), ,S:=0., " IF’C

*LE* 31 THEN’ * BEGIN® ? IF>-G*F* CT R? THEN*913=31 /10, ,R:=C1:=0.,
TFOR’T2=17 STEP’ 4 UYTIL’N+N1’DO? ’ BRCIN® Se=S+U2 (/1/ A (/1/ ).,
R.=R+U2(/1/ »U2(/1/).,CL:=CL+A/ T/ I*A{/T/ Y END’ ., IF'CL°LE’EG
*OR?R=0" THEN’ ’ GUT0* KO’ ELSE’ S2=8/SQRT(R*C1 )’ END’ ., * IF* IT4=0
*THEN’ * GOTO’MEL. ,* TF*0/MY=ERTIER(Q/IY )’ THEN’ > BEGIN® *PRINI?* * (/,
2X, BHUTEPAUMA, 2X, GHIIAD T=,3X, 61y PABH, , 3X7 HHEBA3KA,6X,
9HCOS(A%U2), 6XTHOY HKUKAD? ? ., * TP K*LE? 5 THEN’ *PRINT? 7 * (11i+,

75X, 1OHIEPRMENHLE)® ., *PRINT?* ** (2X, 15, 4%, £10. 3, 13, 2X,
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42, 3(4X%,%10.3))°,0,1,5L,C,S,F.,* I K> LE* 5 THEN? ' PRINT** (1H+,
43, 68X,5512,5)'7,?POR’ I2=1"STEP’ 1 UNTIL’ K’ D0’ X(/1/ )’ ELSE’ *PRINT®
44, *7(4X, 1AHIEPBMEHHIE X=/(8X10E12.5))?,’FUR’12=1"STEP’1

45, *UNTIL’K’DO°X(/I/).,” 1F’IN°LT*0’ THEN’ * BEGIN® *PRINT’ °’ (2X,
46, 3HDR=/(10E12,4))7* ,A., > PRINT** * (2X2Hy=/(10E12.4))’’,%.,

47, ?PRINT?’’(2X,8H(U2,U2)=E9.3,5X,BU(DF, DF )=, E9. 3/2X, 2HU=/,

48, (10E12.4))?,R,C1,U.,*PRINT? ** (2%, 3HU2=/,10E12,4)) * , 02’ END?
49, END’.,ME1:’ IF?C*GT’ 917 OR’ABS(S)’ GT? E* THEN* GOTO’ME. , KOH?
50, *IF =07 AND?Q*LT’CQ? THEN’ * GOTO'MER, , TF?Q=CQ? THEN’ ’ PRINT’
51. **(/5X11HHET PEWEWIH)’’’ELSE’’ BEGIN'?IF°R=0°THEN’"PRINT?

52, ! (5X4THOKCTP, HA TPAMMUE)’’.,’IF’C1’LE’EG’THEN’’PRINT®

53, *?(/5X,1613KCTP. B OBIACTH)?’.,’PRINT?’* (//10X, THYUCIO ,
54, 1OHATEPAIMM =,15,3X,THYPABH.=, I3, 3X8HHEBI3KA=, E10.3, 3X,

55, 10lICOSKDM*U2),E10.3)°,0,L,C,S*END’ . ,ME2: *FOR? T2 =1’ STEP’ 1
56. 'UNTIL’N’DO’X0(/1/):=X(/1/)? END’ 'E0P’

noAnNPOrPAMMA HOA

Pewenne wuepoonpeeneHnoil CHCTEMbl JIHHEHHBIX a/JreGpaHucCKHX ypaBHEHHH
(c uficsioM ypaBHEeHMil, MEHbLIMM YHCJA HEH3BECTHLIX) (nporp. 55).

O6pawenue. HOA (B, M, NO, N, D, A, G, U, U2).

Onucanue napamempos:
— YHCJIO ypaBHEHHH;
— YHCJIO HEH3BCCTHBIX;
— MaTpuua pewaémoii cuctemsi, uMmeromass M ctpok u N -+ 1 cronGen (B nocaen
HeM cTosblle 3amucaH BEKTOP NPAaBbIX 4acTell ¢ NMPOTHUBONOJOXKHLIM 3HAKOM),
BCIOMOTaTeNblbll] BekTOp, Hvelomnit N - 1 snement;
— NONOJHHTEAbHbIT «CBOGOAHDLIY BEKTOP pa3mepuocTbio N;
— YHCJIO HEHYJIEBLIX 3J1EMEHTOB BeKTopa A (3amHCannbIX MOAPsIA);
— KO3()HIHEHT, YYHTBIBAIOUHI HanpaBJeline BeKTopa A;
— BEeKTOp OGWEro peieHus CHCTeMBI;
U2 — BekTop oOwero peieHusi COOTBETCTBYIOWEHl ORHOPOAHON CUCTEMDI.

Tpebyemote pynxyuun u noonpozpammse. Hert.

Memoo. O6uiee pelielue HelOOTPEEJIEHHOH CHCTEMD)

V' Bu=b (I1.10)

]

Z
COO»U wzxE
I

HaXOQUTCA B BUJE CYMMBI O0LIero pewieRtst u'” COOTBETCTBYIOMmEH ONHOPOAHOM CHCTEMD)
Bu = 0 1 4acTHOro pelieHus uV cucrempl (I 10):

u=u®p 4@ (TL.11)

:mvmmm KOMNOOHCHTA pCIUEHHA onpeaesisercs C MMOMOLbIO onepauny :nowboom—um.
ueHHs s

4V = Bto = BT (BBT)™ s, (.12

a BTOpas ABJAAETCH MPOEKUHEH NPOH3BOJBHOTO «CBOGOAHOTO» BCKTOPA a HA THIEPHO
BEPXHOCTb, OMpefieAeMyio nepeceueHnem runepmiockoctedt (I1.10):

u? = B = (1 — BT (BBT)"1B)a. (. 13)

[pn 3agannom BekTope a pewenue cucremu ([1.10) enuncTsenHo.
B npouenype HOA dopmyawt ([1.12), (I1.13) HenocpeACTBERHO HE MPHMEHSIOTCS,

U MaTpPHLb BT, B®, atakxe peleHue 4«1 B aBrOM BuAe He BuwHCAmIOTCH. Pemenusn 1@
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# « MOJYYAIOTCH C MOMOLLBLIO YA YYILeH O/ peanu3aliy CxeMbl NOC/IeA0BATENbHON OpTO-
roHaausait, npuserennocit v paGore [4).

M pumevanuna | Bektop A moxeT GWTb TPOH3BOJALHLIM, B TOM YHCJE HYJCRLIM,
HJIH PABHLIM Tpafienty 3aaunoil GynkiHn OT nepeMenubiX. )

2 T[loanporpamma npHMeHiiMa Wi PeLeHHs OpefieJeHNbLIX CHCTeM, T. €, B 00LLeM

crysae M < N.
3 Marpnua B paspywaercs

HPOTPAMMA 55
1. 'PROCEDURE’HOACB,M,H0,N,D,A,G,U,U2).,? ARRAY’B, D, A,U,U2.,

2. *INTEGER’M,NO,N., REAL’G.,’ BRGIN’ * INTEGER’I,J,K,L.,*REAL’R.,
3. TARRAY'CU/1N*1/), PU/LINO/). , D/1/):=0., P FOR T2=1

*STEP*4° UNTIL H+1’ D0 IX/1/):=D1 (/1/ 1B(/1,¥ )*B{/1,V/ ).,
*FOR?J =1’ STEP’ 1" UNTIL’M’ DO’ * BEGIN’ ARRAY’ DIC/1:J~-1/).,
*FOR’Le=1’ STEP? 1 UNTIL J-1’D0? ' BEGIN’ DIK/1/):=0., " FOR* I:=1
*STEP? 17 UNTIL? N+1’ DO’ DL(/L/ ) =DL{/1/ »B(/T, 1/ B /L, 1/)

PEND’ ., D/J/)i=1. , "FOR? Ke=1° STEP*17 UNTIL’N+1’ DO’ * BEGTH’ * FOR?
Le=1’STLP? 1 UNTIL? J-1° DO’ BL/T, K/ ) =K /3, 1/ )DL/ )/ /L)
10, *BU/L,E), /37 ):=00/3/ HBU/ 3, 5/ % 3 /J, K/ ) END’ P END’ . , FOR?
11, Ji=17STEr’1’UNTIL’N+1’D0*? BEGIN’C(/J/):=0., FOR’ L =1" STED’
12, LPUNTILM? DO C(/3/)e=CL/3/ )~B(/L,N+1/ B /L, I/ )/ I /L/ Y END*
13, ., CU/N+L/De=14C A/ )., P FUR To =1 STEP? 1 UNTIL " DO* ? BEGIN’
14, *FOR’K:=1’STEP’1’UNTIL’ N0’ DO’ BRGIN’ P(/¥/)2=0.,’ FOR’ Ls=1’ STEP?
15, LPUHTILA DO PU/K/ D= (/8 -BC /L, I/ /L, K/ Y/IN /1) BN’
16, I T’ LE'NO'TLEN P(/1/ )s=1+P(/1/).,02(/1/):=0. , "FOR K1=1
17, *STEP?4?UHTIL’NO?DO*U2(/1/ )s=U2(/1/)+¢ (2(/1/)-C(/1/ *C{/K/)
18, /C(/*1/2). , U/ 3e=02(/1/ G/ 1/ )/CC/H+1/)? END? " END? P EQP?

noanPOrPAMMA MAX

3
.

\O‘DSO\U'(

OrbiCKalnHe MaKCHMaabHOTO 3JIeMEHTa 3aJlaHHOTO BewTopa (mporp. 56).
O6pawerine MAX (I, F, C, M)
Onucanue napamempos:
' — BBOAHMDIR BEKTOD;
F — paamepuocts BexTopa T
C — BHBoAMMOE 311auelHe MAKCHMaJNbLHOTO sjlemMeHTa BeKTopa [
M — MuzeKc 3TOro sJaemeHTa.
TpeGyemvie Qynxyuu 1 noonpoepammot. Her.
Memod TlocaesoBatebiioe CPABHELHE KAXKAOTD SJEMEHTa BEKTOPA € HanGObluHM
#3  [1PeAbLLYUIHX

MPOrPAMIMA 56
1. *PROCEDURE’MAX(X,11,XM,K)., ?ARRAY X, ,"REAL’ XM. ,  INTEGER’N, K. ,

2. "BEGIN’® THTEGHR’T.,XM:=X(/1/).,K:=1,,  FOR*T1=2" STEP’ 1 *UNTIL’ N
3. 2007 TP XK LE X(/1/) TUEN? " BEOTIC 43 =X/1/ ). , K2 =T END?
4, EHD’’EOP
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"NOANPOrPAMMA DES

IlepeBoA AecSTHYHOTO YHCJIA B YUCAO C APYTHM OCHOBaHuenm (nporp. 37).
O6pawenue DES (Q, D, N, S).

Onucanue napamempos:

— ReCATHUYHOE BBOAKHMOE YHCAO;

— BBLIBOAHMOE COOTBETCTBYIOUIEE YHCJIO (BEKTOp) C APYTHM OCHOBAHHEM;

-— pasmepHOCTb BekTOopa D,

— ochoBanie yneaa D

T pebyemvte pynxyuu u noonpoepammst. ENTIER (cTanaapruasn).

Memod. dnemenTl BekTopa D (Haynnas ¢ N-ro) noayvaioTes Kak oCTATOK OT MOC-
JIel0BaTeJbIOTO Lejlenss Haieno Yuceaa Q Ha ocHoBaunHe S.

nZTO

IPOrPAMMA 3T
1, ’PROCEIWRE’DES(Q,D,N,S).,? INTEGER’Q,N,S.,* INTEGER’ * ARRAY*D.

2. 'BEGIN’’INTEGER’I,C,L.,L:=Q.,’FOR’Is=H’STEP’—-1’UNTIL’1’ DO’

3. ?BEGIN’’IF’L’EQ’O’THEN’*GOTO’M.,C:=ENTIER(L/S).,D(/1/):=l~

4, © 8.,L:=C’END’.,M2’FOR’ C3=1’STEP’'1’UNTIL’ I°D0’ D(/C/):=0*END’
5. 'EOP?

NOAMPOrPAMMA PAP

Zo.:«:._m::m KOI(HIUHEHTOB YaCTHBIX ONHCAHHA (PETPECCHOHHEIX MOJeJel) 1o 3a-

J@HHOi MOJHONH CHCTeMe HOPMAJbHBIX ypaBHeHuH (nporp. 58).
Obpawenue PAP (D, N, FS, P).
Onucanne napamempos:
— BEKTOp, 371eMeHThl KOTOporo pasuul O wau 1;
— pasmepHOCTb BekTopoB D u Pj
— BBOZMMASl MATPHILA HOPMAaJIbHBIX YpaBHeHHN ¢ yncaoMm cTpok N M cToaluoB
N 4 1, cootsercTBylomas ogHoM perpeccHounofi Moacai;
P — BuiBoIMMLIA BEKTOP KO(DHIIHEHNTOB YACTHON MOJAENH

T pebyemvte yrnxyuu u nodnpoeparmor GAUSS.

Memod DOPMIPYETCS YMCHLIICHHAS (4ACTHAS) CHCTEMA HOPMAABHLIX YPABHEHRIT,
COOTBETCTBYIOULASl HEHYJEBLIM (EAHHHUYHLIM) 3JjeMeHTam Bektopa D, kotopas pewaercs
no npouenype GAUSS

lTpumewariue. YacTHblE mOMeNH CONEPXKAT 4HCAO udenon senbwe N, nostomy
B pexTope P Ha mecTe OTCYTCTBYIOUIHX UJICHOB 3aMHCHIBAIOTCH HYJIH

»nZT

IIPOrPAMUA 58
* PROCEDURE’ PAP(D, N, FS, P ), , *INTEGER’ N, , * INTEGER *ARRAY” De

* ARRAY’FS,P.,” BEGIN'* INTEGER’ I,J,K,S.,S2=0,, FOR’ T3=1’ STEP” 4
*UNTIL’ N® DO’ §2=5+D(/1/).,* BEGIN®* INTEGER’ * ARRAY*A(/125/ ).,
*ARRAY*NG(/128,1:5+1/), 1(/1.5/)s , K2 =0, , " FOR* T3 =17 STEP’ 1
*UNTIL® N’ DO’ * BEGIN'P(/1/):=0.,* IF* D(/1/ )’ NE’O' THEN’ ' BEGIN’
Re=K+1, ,AV/K/)i=1. N6 /K, S+1/).=FS{/T,N+1/) END’ *END’ o, .
*FOR’ T2=1’STEP? 1’ UNTIL’ S°DO? *FOR* J 5=’ STEP’ 4 'UNTIL’ S? DO’
H6L/1,3/ ) =FS(/AU/ T/ ), AT/ )/ ) e ,GAUSSCNG, S, 1T,MED, , * FOR’ K3=1
STEP' 1" UNTIL' S’ DO* P/AU/K/ )/ )s=IIC/ /). MBS END? *END' "EOR? ~
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NOAMPOTPAMMA NOS

IMocTpoenne MaTpuULl HOPMATLHLIX YPaBHENHil O 3a/laHHOR YacTH MacCHBOD ap-
rymenteB B dyHxiun (nporp. 59).
O6pawenue. NOS (N, M, ML, HD, ¥, FS).
Onucanue napasempos:
N — uncno aprymexToB (u/1€H0B PECrpecCiiOHHOIl 3aBHCHMOCTH);
M, ML — nayaabnuiil 4 KoHeuHb i HICKCL! YacTell MACCiBOB apryMeHToB H GYHKIHH,
YHACTBYIOWHX B 06pa30Baliiy CHCTEN HOPMAJNLHBLIX YPaBHeHI;
HD — BBoaumbll macenn (aBymepHbifi) 3HaueHHi apryMenTon;
Y — BpomuMulil MacCHB 3navyeHHit PyHKIHY;
FS — BbiBOAUMAST MATPHILA HOPMAJILHLIX YPaBHEHHI.
Tpebyemvie ynkyuu it nodnpozpasaw:. Her.
Memod. Flcnoab3yercsi METOA HAHMEHBIUHX KBAAPaTOB.
M pumeuanue. Pazmepuoet maccusos HD (1 : MM, 1: N); ¥ (1 : MM); FS[1: N
1: N4 1]; MM > ML — M (MM — ujicJio Touek Ha6moAennil) 3a1a10TCsT B OCHOBHC.]
nporpamme.

. HIPOTPAMMA 59
1. ’PROCEDURE’NOSCN,M,ML,HD,¥,FSD. ,’ INTHGER’N, M, ML. , "ARRAY’ KD,
2. ¥,FS.,’BEGIN’’ INTEGER’I,J,F.,’FOR?12=1" STEP’ 1’ UNTIL'N’ DO°
3. ’BEGIN’FS(/I,N+1/):=0,,’FOR’F3=M’STEP’ 1"UNT IL’ ML’ DO’
4, FS(/I,N+1/ )=FS(/I,N+1/ WHIX/F, H\ES\V.EQ..%%.H.&
5. 'STEP’4’UNTIL’N’DO’’FOR’Je=1’STEP’1’ UNTIL'N’DO’ * BECIN’
6. FS(/1,3/)¢=0.,” FOR? Pe=M’ STEP? 1’ UNTIL' ML’ DO’ FS(/1,d/).=
7. PFS(/1,3/)9D(/F, 1/ #HIX/F,J/) END’ * END' ' ECT*

No4NPOTPAMMA FUNGC

Boiunc/enHe 3HAYCHH S CTCICHHOTO MOJKHOMA IPH 3a[iaHIOM 3HAaYel iy apryMenTa
(nporp. 60).
O6paugenue. FUNC (A, N1, R, F).,
Onucarue napamenpos:
A — BBosuMBI BeKTOp KO3(hduuHenToB noauxHoma. lauua pexropa pasua NI;
R — BBOAKMOE 3HayeHsle aprymeuTa;
F — BBOAMMOE 3HAUCHHE [OJHIOMA;
N1 — u¥cio YIeHOB I10AHHOMA.
Tpebyesvte pynryuu u nodnpoepammot. Her
Memod. [1ast oTHICKaHUsT 3HAYEHHs CTEMEelHOro HuJAHHOA, KOI()DHUHENTL KOTo-
pOro pacmoJoxKelibl 0 BO3PACTalkio CTeneHel nepemeioil, npunensercs cxema Lop-

epa.
IIPOTPAMMA GO

1. SUIROUTINE FUNC(A,NL,R,F)
2. DIMENSTON AQHL)
3. F=A(l1)
4, H=ti1-1
5. DO 1#I=1,}
6. T1=H1-~1
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7. 1 F=F R+A(T1)
8. RETURN
- 9. END

: noanPOrPAMMA RANG

YnopajounBaer 3JeMeHTH MACCHBA B MOPSAAKE BO3PACTaHMA HX BeJIHUMH
(nporp. 61).

O6pawenue. RANG (N, B).

Onucarue napamempos:
B — BBoAHMBINl H BHIBOAHMbIH BEKTOP 3/1€eMeHTOB MaccHBa. [lsinna nektopa pasua N;
N — 4ucno 2/eMeHTOB MacCHBa.

Tpebyemsie nodnpoepammst u Pynxyuu. Her.

Memod. [TocnefoBaTeibHOE CPaBHEHHE BeJHYHH 3JIEMEHTOB MAacCHBA H H3MCHEHHe
HOPSIAKA HX PacnoJIoXenns.

- IIPOTPAMMA 61
) 1. SUEROUTIHE RANGUI, B)
2. DIMENSION BQW)
3. 0 1 I=1,1
4, T1=T+1
. 5. IF (I1.GT.NDCOTO 3
6. W0 1 J=11,1 )
7. 17 (BCAI)-BUINL, 1,2
- 8. 2 R=B(I)
9, BCI)=B(J)
10. BUI)=R .
) 11. 1 CONTTIUE :
12. 3 RETURH
13. END

!

noarnPorPAMMA BCOUNT

YBesnueHIe JBOHUYHOTO YHC/AA HA eJMHHLY M ONMpPEARJIEHHe YIC/Aa NN B ABOHY-
HOIl 3amHCH pesysbTarta (nporp. 62).
O6pawenue BCOUNT (IS, 1D, N).
Onucanue napamempos:
1S — BBoANMLIl BEKTOP 32CMENTOB MACCIIBA, NPEICTABJISIOULHI 10PA3PSIINYIO 34NHCh
JIBOHUHOTO YHCAa;
ID — paapsatocTs uncna.
TpeGyemvte nodnpoepamme u Pyrkyuu. Her.
Memod. Paspausl ABOMUHOTO CYETYHKA B NOPAAKE BO3PACTAHHA HX CTAaPUIHHCTBA
NPEACTABJIOTCS TOCJef0BaTENbHO 3HAYEHHAMH 3JlemenToB pekTopa [S. [Ins yBenunuve-
HH#A JIBOMYHOTO 4icJa, 3amHcaHHoro B 1S, npopepsieTcs cocTosiine NEPBOro JICMeHTa
maccuea. Ecan ato 0, 3anucuiBaercs 1; B nporusHOM cayyae 3annchiBaercst 0, H Onu-
canias npoueiypa NoBTOPACTCH JJs CJAEAYIOU[ero 3JEMEHTa BeKTOpa.
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"TIPOTPAMMA 62

1. SUBROUTTIHE BCOUNT(IS, ID,N) -
2. DIMENSION ISCID)

3. K=t 9. 2 1s(K)=1

4, -1 1rC(IS(K).EQ.0) GOTO 2 10, 3 §=0

5. I5CK)=0 11, D0 & 1=1,ID
6. K=l+1 . 12, 4 N=N+1SCT)
7. IFK.LE. ID) GOTO 1 13, °  RETURN

8, GOTO 3 14, END

: noanPOrPAMMA ZEROS

Haxoxfienne gefic rpuTebHbIX KOPHEIl CTenenuoro nosinHoMa no metofy Miosiepa
(nporp. 63) [12]
O6pawenue. ZEROS (N1, A, N, C, MAX, EPSI, EPS2, EPS3, ETA).
Onucanue napamempos:
A — BBoauMLIT BekTOp KoadduuHenToB nosxnHoMa. [lNHHA BEKTOpa paBHa
NI;
C — BLIBO/MMBIH BeKTOp BefiCTBHTeNIbHBIX KOpHel. [lnnna BeKTopa pas-
Ha N;
MAX — makcumaibHOe YHCIO HTepauuii;
EPS!1, EPS2 — aGcosioTnas ¥ OTHOCHTe/IbHAs TOYHOCTH BHIMHCJEHHS Kophefl fojau-
HoMa;
EPS3 — aGconmoTnasi TO4HOCTb pacnosiiasalis KpaTHeIX KopHed;
ETA — napametp, onpefeasiiouiuii miar H3menenus HayaJbHOH TOYKH NS
HTCpaUMil MOCJC OTHICKAHHS KPATIOTO KOPHSI;
N — uyncno aeficTBHTENbIIBIX KOPHEN;
N1 — crenens noJauHOMa nJiOC eAHHHUA.
Tpebyemoie nodnpoepammet u Pynxyuue Her
Memod.” Ilns oTuICKaHKA KOpHeil CTENeHHOTO NOJHHOMA APHUMEHSIETCS MEeTOR
Mionnepa [12]. B ocuopy nporpammsl nosoxen aaroputm [3], npeinasnauenuslit ais
OTLICKAHHS ACHCTBHTENbHLIX KopHel npousBoabHoli dynkuun Kosdduunenth moau-
HOMA B MacCHBe pac(ioJaraioTcsl B nopaiKe BO3pacTaulis CTeneHeil nepemenHbix.
Pekomenayemble 3naueHHsn uekoTopbix mnapamerpoB: EPSI = 10~°,  EPS2 =

= 107'% EPS3 = 107'"% ETA = 107
NPOTPAMMA 63
SUBROUTIHE ZEROSCNY, A,H,C,MAX, EPS1,EPS2, EPS3,ETA)
DIMENSTON CCH),ACHL)
DO 40 K=1,N
J=0 .
p=0,9+C(It)
P1=1,1*C(K) .
p2=C(K) .
1P (C(K),HE.0) GOTO 20
P=1
Pi=g

W N e
s + s e

W o =] AU
o

=
o
.
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11, P2=0 47, X2=F{
iz, 20 R=p 48, D=T .
13. GOTO 500 . 49,  GOTO 200
14, 1Rl : 50, 150 T=0.5T
15, X0=ri 51, 1=0,5+1
16, GOTO 500 52, R=R-1i
17, 2 R=p2 53, 500 J=J+i
18, Xi=F1 . ‘ 54, 120 CALL FUNC(A,NL,R,F)
19, ¢0T0 500 - s, Fi=F
20, 3 Xe=F1 56, IF (J.GE.MAX) GOTO 300
21. p=0.5 . s IF (K.LC.1) GOTO 206
22, 1r(c(E) 10,50,10 53, DO 203 I=2,K
23, 10 H=-0.1%C(K) 594 "E=R-C(1-1)
2k, 0T 200 60, IF (ABS(E)-LPS3) 204,205,203
25, 50 H=-1 61, 205 Fi=F1/E
26, 200 E=14D 62, GOTO 203
27, =XOwDww 23 % 1ok 24X 2% (DHE) 63, 204 R=RtLTA .
28, =T 2=l X 2% D Ex (X0* D-X1¥E+52) Gha COTO 420
2% 1F () 60,60,70 65+ 203 CONTINUE
0., 60 U0 66 206 TF CCABSCF).LT.EPS2),AND, (ABSCFA),LT, EPS1)) GOT0 300
314, . GOTOTi 67, IF (J.B0.1) GOTO 1
32, 70 U=SORTU) 68. IF (J.EQ.2) GOTO 2
33, 7L VTHU 69. IF (J.EQ.3) GOTO 3
34, W=T-U 70, GOTO 4
3. ¥ (ABS(V)~ABS(W)) 80,80,90 71, 300 CQO=R
6. 80 U= 72, 40 CONTINUE
7. GOTO 91 73. RETURY
38, 90 U=V The END
39, 91 I1F (U.EQ.0) U=
0. P2eX2¥E/Y . OANPOrPAMMA COUNT
1. H=T#*H MMWMM:N%MM@QSN%ﬂ_m,gmmxm _o_ mw%mwmoar:zz ocHosainem (nporp. 64).
42, ReR+H - Onucatiue napamempos 5 .
43, 1F (ABSCH/R)-EPSL) 120,500,500 IT — mww\wmwwﬁ%%ﬂwwﬁmmrm__”_%.m_ﬂ.aoc, 3JIeMEHTbl  KOTOPOTrO MpeACTaB/sioT colokH
Wi, 4 TF (ABSCFL).OE.ABS(A2x10)) GOTO 450 KT ocnonanie. cheviuin wcotaensn wiye exunua;
45, . ¥0=x1 KON — mapamerp, npunumaiowiy auadenye | n0pH nepenosiHeHHu paspsjHoil ceTku
h HnQ—s8 OPOTHBHOM CJaydae.
46, X1=X2 Tpebyemvte nodnpoepammot u Qynxyuw Her.
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Memod. Paspsine (K1 4 1)-nunoro yucna B nopsike BO3pacTaHus HX CTap-
MMICTBA NpeACTaBJSIOTCA MOC/EA0BATENbHO 3HadenisiMi  3Jementa Bektopa IT.
s yBeMueRKs UACIA HA eAHHKUIY OPOBEPSCTCS 3HauCHHe 1ePBOTC JACMeNTa MACCHBA.
Ecan ono meusiwe K1, To K 3Hauennio npuGaBisieTcsl eAHHHUA; B NPOTHBHOM CJyuae
sanucbiBaercss 0, U Mpouefypa MOBTOPSAETCS! AJNs CAEAYIOUero 3JemMeHTa BeKTopa.

I[POTPAMMA 64

1. SURROUTINE COUNT(IT,K,K1,KOM)
. 2 DIMENSION ITCK)

3. KOH=0

4, 1=1

5. 1 IRCITCID. D0LKL) GOTO 2,

6. ITCI =111+

Te GOTO 3

8. 2 TII)=1

9. I=T+1

10. IF(I.LE.X) GOTO 4
i1, KOH=1

12, 3 RETURK .

. 13, END

NOANPOrPAMMA GAUSS

Pewenune cucTemnl JIMHEHHBIX aAre6paHuecKHX ypabuenuii (nporp. 65).
O6paugenue GAUSS (A, N, N1, X, KGA)
Onucanue napamempos:
"'A — BBoAuMasi MaTpuua, cofepikaulas KO3(O(HuIlHenTs YpABHEHHH H 3JEMEHTHl Bek-
Topa npaBbix yacten (B NI-m croaGue) PasveprnocTb matpuipl — N # N1,
N — pasmepuocth cucremsl ypasnenuu, N1 = N - | (BBoaumas BeJIHYHHA),
X — BLIBOAHMBIA BEKTOD peIEHHS, *
KGA — BHIBOAHMBIN napamerp, npuunMaiouiHit 3uavense 0 1pi BLIPOXKAEHHOH MaTPHUE
~ ¥ 3Havenue | — npH HeBBIPOKACHUOI .
Tpebyemue Pynxyuu u nodnpoepammor Het
Memod. Peanusosan meron uckuouenunst Faycca ¢ oGpaTHbIM XOXOM

TPOTPAMMA 65
i. SUEROUTINE GAUSSCA,N,N1,X,KGAD)
2, DIMENSTON AGLNL), X)) -
3. 10 .
4, KGA=1 :
5. 1 L=L+1
6. D0 2 K=L,N
Te IFCACK,L)) 3,2,3, -

8. 2 CONTINUE
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9, COTO 9

10. 3 IF(K.EQ.L) GOTO 5

1. DO 4 M=L,N{ _ 24, IPCLEND COTO 4
12, T=AL,M) 25, D0 8 I1=1,N -
13, ACL,M)=ALK M) 26, T=N+{~T1

14, 4 ACK,MD=T 27, X(1)=aC1,N1)

15. 5 D0 6 J1=L,N1 28, J=I~-1

16. J=N1+1~]1 29, D0 8 K1=1,J

17, 6 ACL,J)>=ACL,J)V/ACL,L) 20, K=J+1~K4

18, K=K+ 31, 8 ACK, N1 )=ACK, N1 )=
19, DO 7 TI=Ki,N 32, (K, TX(1)

20, T=A(I,L) 33, GOTO 10

21, Li=1# - M, 9 KG4=0

22, DO 7 J=Li,Ni 35. 10 RETURN

23, 7 ML,I A1, )AL, I*T 36, END

NoAnNPOTPAMMA BAL

wzcxoag:o:oomém:nm:mebm::omn:oamga%z:x:i.*A:wo:v.mov.
O6pawenue. BAL (B, K, KK, T). .
Onucanue napamempos:
B — Bpoanmulll BeKTOp 3Hauenui aprymentoB # dyiiwidl 6ananca [{nuna BeKropa
pasua K;
K — 4ucso, paBHoe cyMme KOJMHueCTBa aprymeHTos u QyHKuni Gaxanca,
KK — uncno ncnoabayemblx GyHKuni Ganauca;
~1 — Honep ynkuun Gananca, no KoTopoil Belyncanercs ueGanaHc
Tpebyemote pyrkyun 1 nodnpoepanmor. FBAL.
Memod. [locae o6pauienns x FBAL Beiyncaserca suauvenne Qyuxuun Oananca,
noayuaemoe 3 Mofiesid no K — KK 3nauennsm ee aprymeiios, 4 HAXOJKTCS €I0 OTKJIO-
HeHHe OT 3anHCalioro B COOTBETCTBYloLLe! flueiike macchpa B.

NPOTPAMA 66

1. FUHCTIOH BAIKB,K,KK,I)
. 2. DIMENSION BCE)
3. 1i1=K-1K
4, Ti=K1+1
: 5. BAL=FBAL(B, K, 1K, T)-B(11)
6. RETURN
i 7, BN
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noAanPOrPAMMA RPLACE

MepecranoBka Ko3hHINEHTOB MOAE/H B COOTBETCTBHH C ee CTPYKTYpoii (nporp. 67),
O6pawenue RPLACE (A, N, ID, I5).
Onucanue napamempos:
A — BBOAHMBISI U BLIBOJAMMBIA BeKTOp nmapameTpos. [InHHa Bekropa pasna ID;
1S — eboaumblii BEKTODP, NPeJACTABJSIOWHHE CTPYKTYPY MOACNH: eAHHULL B IS cooT-
BETCTBYIOT HOMEPAM apTYMCITOB, BOLUCAIUHM B MOJGIDL, a HYJU — HCKJIOUeH-
HbIM ¥3 moaesn. JJsnua sektopa — ID;
N — 4uC/I0 apTyMeHTOB, BKJIQUEHHLIX B MOJeJib (BBOAMMLL Napamerp);
ID — sBoAuMBIY napameTp, onpeledsiouikii pasmepHOCTH MacCHBOB. ,
Tpebyempe nodnpozpammor u Qyarxyuu. Her.
Memod. Hueaa, sanucannsie B N nepBpiX siuefikax BeKTopa, pacCTaBAsIOTCA HA
NO3HUHAX, OTMEUEHHBIX eluiuuamy B Bektope IS.

IIPOrPAMMA 67

1. SUBROUTINE RPLACECA,N,ID,IS)
2, - DIMENSION ISCID),A(ID)
3. k=0 .
4, DO 2 1=1,1ID
5. TM=ID-T+1
‘ 6. TFCISCIMDL EQ.1)GOTO L _
\ 7. ACT=0
' 8. COTO 2 -

9, 1 k=it
0. Nh=N-K+
11. ACTIM)=AQIN)
12, 2 CONTINUE .
13. RETURN :

© 44, END )

noanPoOrPAMMA COEF
- \
OuenHBaHHe 1apaMeTpoB JIHHEHHON MOJENH 0 HCXOJHBIM AanubiM (porp. 68).
O6pawenue. COEF (X, Y, NT, NTI, IS, ID, N, A, C, NI, IER, II).
Onucanue napamempos:
X — pBoaMMAaRn MATPHUA 3HAUEHH[] APTYMCHTOB MONEJH. Pa3mMepHOCTb MaTPHLbI
ID = NT,
Y — BBO/UIMDLIT BeKTOp 3Hauennit BuIxoga sogenan. [anna sextopa passa NT;
NT — KoJIHYCCTBO TOYEK HCXOAULIX AAHHBIX (BBOAHMAST BEJANUNHA);
NT1 — sBomsmbtil napamerp, onpefessioutnii, Ha KaKOil NOCICAOBATEILHOCTH HYIKHO
HPUMCHATL HPOLCLYPY METOAA HdnMenbwix ksaapaton. [Ipy NT1 = 0 ouen-
KH Mapame1poB Mojiean Haxopsitcsi no seem NT rtouxam, nps NTI >0 —
no nepsuim NTI  toukasm, a npu NTI < 0 — no uiGopke, BKJioualoiLei
ToukH o — NTI1 4 1 o NT,
ID — MaxkcHMaaLHOE YHCNA0 NAPAMETPOB B MOACTH;
N — uncao ouennpacMmuix napameTpos,
IS — BBoaNMLIT BeKTOD, onpeneasioutitii CTPYKTYPY MOACTH. AprymenTst ¢ HoMepa-
MH, KOTODBIM COOTBETCTBYIOT €AHUHULI B 1S, BKJIOYAIOTCH B MOJACADL, & OCTalb-
Hble — HCKMouatoTes. [nuna Bextopa pasua ID;
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N1 — sBoanmuill napamerp, N1 = N 4 1;
1l — BBoaumpiit nmapamerp. Ilpu 11 = 0 xosppuunenTsl MOANH OLEHHBAIOTCS MO
HCXOANbIM AaniuiM, a npu [ = | — no TaGauunbiM cymMmam (cM. . 2);
C — paGouuit maccup. Paamepuociv maccnsa — N » N1
A — BBIBOAHMDBIT BEKTOP oOllenoK Koa(hhHuHenTon Moaeay;
IER — BuiBofUMBLT MapameTp, NpHHIMaIoWii 3naueniie 1 B TOM CJyuae, KOTAa MOLCIb
6bia ycrewo nocrpoena, H 0 — B NPOTHBHOM Clyyae.
T pebyemote nodnpoepammor u Pyaxyuu. GAUSS, RPLACE.
Memod. [las ouenuBanist napamMeTpoB NpHMEHSACTCS METOA HaUMEeHbLIKMX KBajapa-
._.oJ—mS. Pewenne cucreM HopMasIbHBIX ypaBHennii ocyulecTsisiercs no Metody I'ayceca
[12]. -

iPOrPAMRIA 68

1. SUBROUTINE GOEFCX,Y NT,0TL, IS, 1D,1,A,C,M1, TER, TT)
2. DIGENSTON X(ID,NT), Y (UT), IS(ID),ACID),CQy,N1)
3. B=0
4, DO 1 I=1,1
5, TCI)=0 19, DO 7 J=1,1D ,
6. D0 1 J=1,l1 20. 1F(I5(J).EQ.0) GOTO T -
- < 7. 1 C(1,J)=0 21. H=K+1
8. IF(NTE) 5,2,3 22, ACKO=XCT, TFALHD*TT
9. 2 12=1 23. CUIE, ML )=CLK, L DA I *B
10. COTO 4 2k, 7 CONTTNUE
11, 3 M2=lTi+ <25, 08 I=1,N
12, hra=T 2. Dy 8 K=1,H
-, 13 COTO 6 27, 8 CCJ, )=, AT *AR)
b, 5 He=1 26, - 9 CONTTIME
15. 1 3=-NT1 29, CALL GAUSS(C,H,l+t,A,TER)
16. 6 O 9 I=Np,H3 X0, CALL RPLACECA,N,ID,IS)
17. By I+ B*IT 3. RETURN
18. =0 32, LD

no4anPOrPAMMA INITL

3anuchb ReCATHYNOFO YHECIA B ABOUUHOIH (POpMe, KamABI pasp s KOTOPOil npeacTas-
ASIETCst 3HAYCHHEN OTACTLHOTO 3JienetTa BekTopa (nporp. 69).

O6pawenue. INITL (IS, 1D, K).

Onucanue napamempos:
[ — BBOAKMMOE AeCATHUNOE UNCJO,
1S~ BLIBOAMMBI BEKTOP, 3JCMCHTLI KOTOPOro MpeACTaBasiioT coloil nopaspsanyio

JIBOHUHYIO 3a1HCH 34JaHHOr0 4YHCaa;

ID — uxcao 3jieMenTon BCK1Opa. -

T peGyemote nodnpoepasmot u Gyrryun. BCOUNT.

Meimod. Obuynenue snementon sektopa 1S u k-kpartnoe npuGaBjieHie eIHHHIDI
K 4HCJAY, npeicTasieHHomy B IS B ABOMYHON CHCTEME MCUMCAEHHA.
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‘ NIPOTPAMMA 69

1, SUBRROUTINE INITILIS,ID,H)
2.  DIMENSION 18(ID) -
3. J=1 v
4, ™1 I=1,ID
5. 4 15(1)=0
6. 10 2 1=1,K .
7. CALL BCOUNT(IS,1D,J)
8., . 2 CONITHUE ‘
9. RETURN
10. END

DYHKUMR SUM

Boiuncrenpe cyMMbl 3/eMEHTOB  HEKOTOPOrO psjia B SajiaHHeIX MNpejesax
(nporp. 70). .
O6pawenue. A: = SUM (1, H, L1, K, R).
Onucanue napamempos:
I — napawmerp, onpeneasioulufi s71eMenTbl pAAA;
H — nikuuii npejes cymMMHDOBaHHS,
11 — war cymmupoBanus;
K — Bepxunii npeies cyMMHpOBaiiHs;
R — Texyumee (npr rannom 1) 3Hauenue ajeMenTa CyMMHPYyeMoOro psifa (soGoe apud-
METHYeCKOe BHIPaXKeHKe ¢ JeCTBHTe/IbHLIM 3HayenueM, 3aBucsulee oT ).
Tpebyemvie noonpoepasmmvr 1 Pyuryuu. Her.

. [IPOTPAMMA 70
f. 'REAL’’PROCEDURE’ SUMCT,H,L, K, R )0 o INTEGER’ I, I,y Koy

2. ’REAL’R.,’BEGIN’’REAL’S,,S5:=0.’
3. ’FOR’I:=H°STEP’W’UNTIL’ K*DO’S:=8+R.,
4. SUMi=5’EHD’’EOP’

dYHKLIMS RMA

__'TIoMCK MaKCHMaJILHOTO Y¥C/Ia B 3aJlaHUblX PEeeslaX CPeiH YHCe] HEKOTOPOTo pala
(aporp. 71).

O6pawerue. A : = RMA (I, H, K, R).

Onucarue napamempos: ! .

— napameTp, ONpelesioWui MEMENT psla;

— HMKHAA npefies MOHCKAa MaKCHMaJlbHOTO YHCJa;

— BepxHHIt npejedt;

apudmeTHYeCKoe BbIpaXKeHHe ¢ NeHCTBHTENbHbIM 3HAUEHHEM, 3aBHCHLICE
ot I.
Tpebyemoie nodnpozpammot u pyrrxyuu. Her.

TIPOIPAMMA T4
1. ’REAL’’PROCEDURE'RMACI,M,X,R).,’ INTEGER’T,H, K.,

2. ’REAL’R.,’BEGIN’’'REAL’S.,Is=H.,S:=R.,
3. FOR’I:=l+1’STEP?1*UNTIL’ K’ DO’ IF* S°LT* R*THEN’ :
4, §:=R.,MAX:=S’END’ ' EOP’
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— Tekyumee (npH ZaHHOM |} 3HaueHne sjCMCHTA aHAJH3HDYEMOro psaia; Jioboe .

* k%

B cnpaBounike HROMEIUCHBI NPOrpaMMbl N NOADPOrpaMMnl, paspaGoTauipie
asropaMu B 1973—1978 rr. K nacrtosiieMy spement ux cnicok mor Gt OnlTh pac-
UIIPCH 32 CHCT BHOBL CO3JIAHILIX AJTOPHTMOB, KOTOpuie yxe e powan s Copa-
BOYHHK. YacTb nyGaHKyeMLIX DpPOrpaMM MoOXKeT GblITh JIONOJIHCHA MJIH H3MCHEHA
yiTarTeeM (Noab30BaTeICM) B COOTBEICTBHII € HOBLIMH paszpaboTkaMi B 06JacTH
CaMOOPraHH3alUMH MaTeMaTiHycchBX Modedell na IBM (cMm. xypHan «ApTomatH-
ka», 1979—1980 rr.), B cBs3it ¢ yyeToM OCOGCHHOCTEl BLIYHCAHTCABHBIX MaliliH,
Hanpnuep, nporpamssl, Hamucanusle na sisike GQOPTPAH-B3CM, moryr Guith
HCIIOJIb30BaHKW Ha Maumnax cepun EC, ana dero B HHX HeoGXOAHMO 3aMeHHTb
pycckne Oyknui (ne COBIIJAIOLIHE (10 HAMICAHIIIO C JATHHCKHMII) HA JAaTHUCKIeE
¥ B rosioBHOIT nporpamme HCKJIIOUNTH MepBYyl KapTy *

[IporpamMmul  panusoro CnpaBounnKa [pelHAa3HayeHsl AAS pelueHus 3aaad
uaeHTHdUKALINT 00LCKTOR YIPABJCHIN, HHTEPHOJAIII XapaKTEPHCTHK H KPaTKO-
CPOYHOro nporHosa. 3ajaud JACTajbHOrO (NPl MaaoM HHTEpBafje YCPeaHCHH:A
MEPEeMCHHBIX) 1 JOJTOCPOUIIOro 1IPOrHO3a OMHI He PEelIaloT.

Huist getanbioro 1 AOArOCPOUHOrO MPOrHo3a TpefyeTcst NOCAeA0BATEIbHbIR
orGop (cenexiisi) TCPCMCHHRIX ¢ UPHMCICHIECM psiia pporpamm (0o ojoifl ia
KX LOM 3TAlC AJrOpHTMA)

Ha neppom 3tanc ofnivito pexoMeHnayeTcst nporpaMMa o0 LCKTHBHOTO ORpeic-
JIEIHSL CHCTEMbl YPaBHCIilii, ONUCLIBAIOUWINX 06beKT *¥*,

Ha BTOopom 3Tane npiMeHsieTcs UPOrpaMMa rapMOHHYCCKOTO NPOFHO3a, Ofil-
canuasn B Cupasounike (cM. rij. 2).

Ha Ttpervem stame ncnosudyeTesi nporpamma nepefopa A0JrOCPOYHBLIX [1POTHO-
308 NO KpHuTepHio (ajaHca uepeMeHHBLIX (CHYCK B NPOCTPAHCTBE CTPYKTYP MO-
aedneit).

Bech TpexsTanublii anropiuT™M peasi3yer HOBBIH KPHTePHH <«OJHOBPEMEHHOro
MOACAHPOBAHNSL 1A A3LIKAX, OTJIHUAIOIWHKXCA [10 YPOBHIO AeTafi3auuu». YcTaHos-
JIEHO, YTO MOJACANPODBAllNe Ha KakoMm-aHOO OAHOM si3blKe (Hanpimep, NPH HCIOJb-
30BaHHH OAHOTO HHTEPBAJIa YyCPeAHeHIs]) NPHHIHNHAALHO He MoOXeT ofecmeuurb
NOCTAaTOYHO JAeTaJbLHOrO H JIOJIFOCPOUHOrO NpPOrHo3a.

Taknm oGpa3oM, nporpaMmul, noMcluenysie B ganyom CnpaBoulnke, ¢ A0oGaB-
JCHHCM ABYX YKa3aHHBIX HOBLIX IIPOrpaMM MOrYT OBITL 3.CMCHTaMH MHOFO3Tal-
HO npoueaypul caMmoopranuzauny sechMa adgexTunnnx (1 eIHHCTBEHHO MOCTH-
raiouiix UeJH) AONTOCPOYHBIX CBEPXAONTOCPOYHBLIX HPOCHO30B,

a

* A. A, Iapuunyy TIporpaMMupobanHe Ha anrofe n doprpae, M., «Haykas, 1978,
** ApTomaTHKa, 1979, Ne )
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