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1. BBEAEH~E 

B npeAbiAYLl.\HX pa6oTaxll. 2 / Mbl on1-1cam1 anropHTM nocTpoeHI-lfl 

Ha6opa nom1HOMos !Pj I. opTOHOPMHpoeaHHbiX Ha npo~ttaeonbHOM Ko

He4HOM AHCKpeTHOM A€~CTBHT€IlbHOM MHOm€CTB€, 8 TSKme cnoco6 

ltlcnonb30BaHHA 3H1X nom1HOMOB AilA annpoKCII\Ma~l-1111 lii3MepeHHblX 

Ha onbiTe 38BHCIIIMOCTe~. Uenb HSCTO.Rl1.\e~ pa6oTb1 - npeACTSBL-1Tb 

nporpaMMbl, peanli13YIOW.He ~ttanomeHHbli1 paHee MeTOA s BvtAe, rOTOB?M I 

Ailfl npVHo\€H€Hl.-1R. HecMOTpfl Ha ABBHIOIO 11138€CTH0CTb 3TOAO MeTOAS 
3

•
4 

111 Ha HeOAHOKpaTHble ero nporpaMMHble pean1-13a'-"1111-1 /eM. o-sl - npas

Aa, see 8 HeHOpMSI1H30B8HHOM BIIIAe/, H8M K8}1{€TCR, 4TO OH HCnOnb-

3yeTCfl 3Ha4~rtTei1bHO pe>Ke, 4eM MO>KHO 6bl.no 6bl o>t<HASTb. HanoMHIIIM, 

4TO pe4b 14A€T 0 nOCTpOeHir\111 TSKOrO Ha6opa nOilHHOMOB, KOTOpbl~ 

npeepaw,_aeT MaTp~u,y C~CTeMbl HOpManbHbiX ypaeHeH~I71 B eA~HW•4HYIO 

~ TeM CaM~M AenaeT HeHymH~M ee o6paW,eHHe. 6 3TOM OTHOWeHH\.1 

paccMaTpHBSeMbti11 MeTOA OTJWI4SeTCfl KSK OT nOAXOAa/9 /, rAe H3-3S 

opToroHaJlH3at~HH Ha Henpepb1BHOI71 o6nacT~ Ta me MSTPHU.a nony-

4aeTCA npH6JlH3HTeilbHO AHaroHaJlbHO~ H no3TOMy npHXOAHTCA ee 

HHBepTMpOBSTb, TSK \.1 OT/10/,rAe npHMeHReTCfl npAMSA AHSrOHanH-

3aU,HA MaTpHU 6e3 HOPMSJ1H3SUHH, 

2. ~OPMYn~POBKA 3AAAY~ 

nycTb MHO)!(eCTBa lxi!.lyi H I!'J.yil. i =1, 2, ••• ,M 3SASHbl, 

3AeCb Xi - 3HS4eHHA He3aSHCHMO~ nepeMeHHOi11, y i - 3Ha1..1.eHHfl an

npOKC\IIMHpyeMO~ ¢YHKU,HH H t..y i - CTSHjJ.apTHble OTKJlOHeHHfl y i , 4e

pe3 KOTOPble Bblpa>KaiOTC.R Bee a W i 3SASHHbiX T04eK 

2 w, = 1/(~y, ). /3. 1 I 

Tpe6yeTcA Ha~n" K03¢¢HU.I-1eHTbt aj, j =0 ,2, .... , k pasno>~<eHHA 

k 

y(x). _:2: a j Pi (x), 
J= 0 

KOTOPble YAOBJleTBOPRil\.1 fibl YCilOBH!O 

2 M 2 
x- L w.(y. -y(x.)) ~min, 

i• -1 l 1 l 

/3.2/ 

/3.3/ 
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a TaK)f(€ 0Lt€HJ.1Tb HSCil€ACTB€HHbl€ OWH6Kio1 K03$$1-1LtH€HTOB t1a j • Ha1-1- . BbiCWI-11:1 nOpRAOK k nom1HOMa 8 P.AA€ /3.2/ TSK>Ke aapaHee H€1-13BecT€H. 

3. METOA PEWEH~R 

np1o1 peweHI-1J.1 nocTaBJl€HHOi:1 3SAS4f.1 Mbl 6yAeM npi-1A€P>Kf.1BaTbC.A M€TOAJ.1KH/2/ CO C11€AYIOW,HMI-1 AOnOJlHI-1T€JlbHb1Mf.1 3SM€4SHf.1.AMI-1. 
3. 1. KaK eo apeM.R Bbi4VIcneHVLR K03$¢l~-'~4f.1€HTOB oproHOPMit1poaaHHOro DRAa ~ lt1X HSC1l€ACTB€HH~X 0Wf.160K, TSK 1-1 npl-1 I-1Cn01lb30BaHit11t1 nony4€HHOrO PRAa, He06XOAf-1M MHOrOKpaTHbli:1 pac4eT cyMM n-tna /3.2/. 8 npHHt.tlt1ne 3TO B03MO>KHO npf.-1 nOMOW,I-1 o6paW,€Hio1.A K nporpaMMe QRTIJI<JN /)/• KOTOpaR BbiAaeT 3Ha"eHHR P0 • P1 (x). P 2(x) •••.• pk (X) npYI Jlf060M 3SASHHOM apryMeHTe X. ,lloKa3aHO, QAHSKO, 4TO CYMMbl 3TOrO Tf.-lna Bbi4J.1Cil.AIOTC.A 6biCTpee 1-1 T04H€€ /11/ HS OCHOBe peKyppeHTHOrO COOTHOW€Hlo1.A, CBR3bi8SfOI!..I,ero nollliiHOMbl p i-lX) pi (x) H pi+ l (X), 4TO nplo1BOAI-1T K BbiPS>K€HI-110 

rAe 

X-ak 
--·ak, 

/3k 

a ai -"' (3i- peKyppeHTHble K03<l>¢1-1LV1€HTbl 1-13 It!. 

/3.4/ 

/3.5/ 

/3.61 

/3.71 

B onHCbrsaeMbiX nporpaMMax pac4eT CYMM nma /3.2/ npoaOAYITC.A npH noMOW,I-1 (lJOpMyil /3.4/-/3.7/, peSJ11430BSHHbiX 8 nOAnporpSMMe-4>YHK4HH TELSCl. 

3.2. ,llnR YA06craa nonb3oaaren.A, npHB~Kwero pa6orarb c Koacp$HLtH€HTSMH 06b14HOrO nonHHOMHSJlbHOrO P.AAS, Mbl BKJ11041o1!111 8 naKeT nporpaMMY CO NV!. Koropa.A Bbi4HCJlAeT K03$¢li-1Ltiii€HTbl c j paano)f(eHI-l.A 
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k k . 

2 a. P. (x)~ 2 c.(x')1, 

jxoJJ j=OJ 

(3.81 

/3.9/. 

2 
X 1 ~ ---"---

X max- xmin 

/3. 1 Ol 

Xmax+ xmin 
X = -------

0 x -x . 
max mm 

13. 11 I 

HeTPYAHO BliiAeTb, I.ITO nHHeHHoe npeo6paaoeaHV1e /3.9/ nepeaOAHT 

pa60~H1111 HHT€p88Il 3HS4€HIII\.1 X <:.(Xroin•X max) 8 0Tp€30K ( -1, + 1}. 

Ko3$$H~llleHT~ cj B~4111CJ1A~TCA no ¢opMynaM, B~TeKa~~~~~M 1113 tpex

I.!Il€HHOro peKypp€HTHOrOCOOTHOW€HliiR 

k 
(i) 

I a i a j , 
i•.i 

/3.121 

Ill liiMeeT MeCTO peKypCIIIA 

0+ 1) 1 (i) (i) 

ai • --[(1-8 . )a -(1-8,.+1
,
1
. )a,.+ 1

a
1
. 

si+l 0) J-1 

-(1-Sii )(1-8i+t.i )13; a~i- 11. 

rAe 8ij - CIIIMBOI1 KpoHeKepa. 

I 3. 131 

13.141 

K03$$111UH€HT~ Cj Ill HX H8CI1€ACTB€HH~e OWV16KH MOryT OKa3aTbCA 

nOJ1€3H~Mlll npH OUeHKe Kal.leCTBa annpoKCHMSUllllll. 4TO KacaeTCA 

pao.-'eta ¢YHKUIIIH Y (X), TO Mbl OTAaeM npeAnOI.lT€HHe nOAXOAY, om1-

3.3. Cy~ectsyeT HecKOnbKO cnoco6oa noA6opa onTHManbHoH 

An~Hbl k annpoKc~M~PY"Uiero PRAa 13.2/ - /eM., Hanp. ,/4.12/ I. 
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Hcxo~R 143 Tpe6oaaH~R rnaAKOCT~ annpoKc~M~PY~~eH ¢YHK4~~, ~3 CTST~CT"'Y€CKJ4X COo6pa>KeHI4~ ~ H3 OnbiTS o6pa60TKY1 3KCnepJ.1MeHTanbHbiX ,qaHHbiX, Mbl OCT-aHOB~nYICb Ha ~ByX 143 HHX: a/ "MHHHMa.nbHOM k, npH KOTOPOM HepaBeHCTBO 
2 w,fy,-y(x,)] $,1 

/3. IS/ 
ablnonH.AeTcR AitA scex i = 1 , 2, • ~ • , M; fi/ 3HaY€HHHk, npl-1 KOTOPOM BeilHl.lHHa X 2

,HOpMaJIH30BaHHaR np~ l.lV!Cne CTeneH€~ CB060Abl M-k-1, AOCTVlraeT a6con~THOrO MV1H14MYMa. 0TM€THM, l.lTO YCJ108H€ a Tpe6yeT, 4T06~ annpOKC~MYIPY~~aR K:PY1BaR npOXOAIIllla BHYTPH KOPHAOPOB OWJ.160K BC€X 3aASHHbJX T04€K. Ecnt-1 OHO YAOaneTaopeHO, TO noHcK 6onee sbrcoKoro k, YAOB.neTaopR~~ero YCJ10BH10 b, npeKpa~aeTCR; B 3TOM CMbiCJl€ nepsoe YCliOBHe Cl411bHee, T~e. eMy OTAaeTCR npeAnOYT€H14€. 

4. OflHCAHHE nPOrPAMM 

nporpaMMHa··R peaiii43S414R M€TOAS OCHOBblaaeTCR HS naKeTe ~3 Tpex SUBR~UTINES, on.Y6nJ.1KOBaHHbiX paHee/1/, co cne,qy~~YIMH ~3MeH€HI4RMH: 

a/ B 4e.nRx YHH¢lHKS4HH HaasaHI-111 nporpaMMbl nepei4MeHOBaHbl: 

P~PTHN B PRERFl. 

B 0RTHN1, 

ER0RTH B ERR!. 

6/ TaK KaK OKa3anOCb, 4TO ycliOB14€ ynopRA04€HH0CTYj MHO>K€CTSa !xi I 4SCTO RanReTcR noMexo~ Henocpe,qCTBeHHOMy npJ.1MeHeHJ.1~ nporpaMM, TO 3TO YCflOBH€ CHRTO 3SM€HOt1 nepBbiX 4€Tb1P€X BblnonHHeMbiX onepaTopoa nporpaMMbl PRERFl (P0RTHN) Ha: 

4 

XMIN eX(l) 

XMAX.X(l) 

00s r~2.M 



IF(X(I). LT. XMIN) XMIN ~X(!) 

IF(X(I).GT. XMAX) XMAX ~ X(l) 

5 CONTINUE. 

TaK~M o6pa30M,PRERFtcaMa HaXOA~T KPa~H~e 3Ha~eH~A apryMeHTa 

xmin 1r1 Xmax ,1-1 npeABap~;nenbHaA copn1poeKa MSCCY1BOB no aenl-14J.1He 

Xi CTaHOBJ.1TCA HeHY*HOM. 

nepeAa4a 3Ha4eHY!i:1 BXOAHbiX AaHHbiX \11 pe3yJ1bTaTOB Bbl414CJ1eH\IIill 

ocyw,ecTanReTcA 1..1epe3 V1MeHoaaHHbli11 C0MM0N I LINKS\, a KOTOpbiH 

BXOART B yKa3aHHOM nOPRAKe: 

X(100) - MaCCI-18 3Ha4eHYii11 apryMeHTa Jxi l, ioo: 1,2, .•. ,M; 

Y ( 100) - Maccltle 3Ha4eHI-1~ ¢lyHKL.IItl\ll l y 1 1; 

W(lOO) - Macc\lle 3Ha\..leHlr1i11 secas lwi L 

PA(lOO) - MaccHe 3Ha4eHY1i11 annpoKCY1M\11poeaHHOi11 ¢lYHKU,YIV1 {y(x 1)\; 

DELTA(lOO)- MaccHs 3Ha4eHHi'i pa3HOCTei'i ly, -y(xi)l: 

A(26) - K03<!J<I>H~HeHTbl lai 1 PRAa /3.2/; 

ERRA(26) - o~eHKH owH6oK I 1\ a i I: 

ALPHA(25) - peKyppeHTHble K03<I><I>H~HeHTbl /eM. It!;, 

BETA(26) - HOPMHpyiO~He K03<I><I>H~HeHTbl /eM. It//; 

P0LY(27) - pa6o~w~"'H Macci4B 3Ha4eHV1ill non~t~HOMOB {P.i \. 

Y1MeHoeaHHbli11 C0MMON \LINKS I AOJl»<eH 6bJTb 3aAaneH a Bb13b1Bal0-

w,ei4 nporpaMMe, a VICXOAHbie ASHHble 38HeceHbl B X, Y, W AO o6pa-

LU,eH14R K nporpSMMe annpOKCI4MSU1414. 

4.1. nporpaMMa APPR01ocyw,ecrsnRer co6crseHHO annpoKci4Ma

UI410, r.e. B~414CnReT aj 14 npoBOAHT nOVICK onTHMSllbHOill Al114H~ 

oproHOPMillpoeaHHoro Pf!Aa. 0Ha Bbl3b1Baercfl KOMaHAOill CALL APPR01 

(M, LMIN, LMAX, LPPT, TH0PT), >Ae M- "~cno BXOAHbiX To4eK, 

LMIN 14 LMAX onpeAeJ1RIOT 3SMKHYTb1H orpe30K, Ha KoropoM i'IW,ercR 

onri'IMSJ1bHoe 3Ha4eHI4e k =L0PT, a s THOPT eo3spaw,aercR senH4VtHa 

2 1,4 
THOPT: ( X ), 

M-k-1 
13. 16/ 

cooreercrsyiOw,afl k = Lg) PT. 

4. 2. nporpSMMS 0UT 1 npOBOA14T pSC4eT HSCneACTBeHHbiX OWVt6oK 

L\aj VI OCyUJ,eCTBJ1fleT BblBOA pe3ynbTSTOB B BHAe CTSHASPTH0171 Ta6-

nHUbl, 4el7! CMb!CJ1 flCeH V\3 3SrOI10BKOB KOllOHOK. Ee Bb\308: 

CALL : 0UT 1 (M, LPPT, TH0PT). 

4.3. nporpaMMaCQlNV1npeo6pa3yeT PRA /3.2/ B BHA /3.8/ H 

BbiASeT HS ne4STb 3HS4eHI4fl Cj ±L\Cj. 0Ha AOJ1)1(H8 Bbl3biB8TbCfl nocne 
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APPR<;J!" 0UT 1 KoMaHAOii CALL CJI)NV! (A, ERRA, ALPHA, BETA,C, ERRC, LQJPT). Ecn~ 3TOT Bbi30B Heo6xo,qV!M, TO s rnasHoH nporpaMMe ,QO!l}f(Ha pesepsHposaTbC.A naM.ATb no,q Macet-1Bbf C "' ERRC, Hanp., DIMENSION C(26), ERRC (26). 

4.4. nporpaMMa TELSC! CYMM"pyeT PRA /3.21 no MeTOAY "TenecKon"poeaH"R" h 1!1 eM. <PopMynbt I 3. 41-/3.7 I I. 0Ha MO)f(eT 6bJTb noneaHo~ npH pac4eTe Q>yHKI..II-11-1 y(x) a T04Ke, He np111Ha,qne>Kaute11 VICXO,QHOMY MHO>KeCTBY. :'ha nporpaMMa J.1cnonb3YeTCR s APPR01 J.1 Bbr-3brBaeTcR o6patqeHvteM K He~1 c apryMeHTSMVI A, ALPHA,.BETA, XX, LOPT. 0TMeTHM, 4TO XX TYT He MaccHe, a npocTa.A nepeMeHHa.A, npH aHa-4eHI-1VI KOTopo~ TELSCl Bbr41-1CJl.AeT PRA /3.2/, cosepWHB aapaHee npeo6naaoeaH"e 13.91. 

4.5. nporpaMMa H0RN1 Bbll.JYICJl.AeT PRA npasoi1 4aCn1 /3.8/ no MeTO,qy ropHepa, J.1CnOJ1b3Y.A npH 3TOM K03$cbi-11..11-1€HTbl, nOJlY4€HHbl€ Ha Bbrxo,qe CQNVI. 0Ha Bbl3biBaeTCR TSK)I{e o0patqeHI-1€M 1< C0NV1 c apryMeHTaM~ C,K,X, rAe C - Macc~8 3Ha4eH~i1 c i , K- Ha~8btcwaR cTeneHb H€3B811CI1MOill nepeMeHHO~ X , X - 3Ha4€HJ..1€ He3a811CYIMOr, nepeMeHHOt1. 3Ta 8€J1J.14HHa AOJ1H<Ha 6btTb 3a.qaHa 8 C80YIX €CT€CT8€HHbiX e.qHHJ.1-4aX, T.K. npeo6pa308aH~t~e /3.9/ ocy~eCTBnReTCR caMo~ nporpaMMol::t H0RN1. EcTecTseHHO, 8btXOA nporpaMM TELSCl lt1HORN1 cosna.qaeT 8 npe.qenax T04HOCTit1 npe.qcTaBJ1€HJ.1R 4J.1C€11 8 J.1CnOJ1b3YeM6J::t 38M. 

4. 6. TeKCTbl nRTi-1 nporpaMM Ha ¢lopTpaHe- IV 80cnpoM38e.qeHbt s npY!nomeHHH. TaM H<e .qaHa M rnasHaR nporpaMMaTCONVl.KoTopaR J.1J111~CTpJ.1pyeT YICnOJ1b30SaHHe naKeTa .QJ1R annpOKCHMa4HH ¢lyHK4J.1J.1 Y= x3 Ha TOM H<€ /nRTJ.1T04€4HOM/ npHMepe 8/t/ •• 

5. 3AME4AH~R 06 ~cnonb30BAH~~ nPOrPAMM 
naKeT nporpaMM 6btn aany~eH Ha MawHHax H30T-031 0, EC-1 010, EQ-1 040 " CDC -6500. PeweH"e TecTOBbtx aaAa4 Ha 3T"X 38M np"so.qHT K O.qHHaKOBbiM B npe.qenax MSWHHHO~ T04HOCTH pe3y!lbTaTaM. B onHCbtsaeMoM sap~t~aHTe .qonycKaeTCR MaKCHMa!lbHOe 4!.1Cno T04eK /100/ 1-1 MaKC!.1MaJ1bHaR CTeneHb nOJ1!.1H0MOB /25/. 3T!.1 orpSH!.14€HI-1R MOmHO J.13M€HJ.1Tb nyTeM COOTB€TCTBY~~J.1X MOAJ.1¢lYIKS4HJ::t HM€HOSaHHOrO COMMOM 1 LINKS!. KpoMe aa.qa4, onMcaHHbiX a12/,3THM MeTo.qoM 6btll HaMH annpoKCYIM!.1pOSaH PRA .qpyrHX 3aBJ.1CJ.1MOCTeill, 8 4aCTH0CTH, 3SBJ.1CJ.1MOCTb K03¢¢YI4YI€HTOB BHyTpeHH€~ KOHB€PCYIJ.1 OT 3HeprHH y-J.1311Y4€HYIR, KYflOHOBCKOrO ¢0PM¢laKTOpa 8-cneKTpa OT 3HeprHI-1, a TaKH<e OT KOOPAYIHaT T04€K penepHbiX KP€CTOB npYI 6eC$1-1!1bMOB0M cbeMe HH¢lOpMa4YIH co CTpHMepHoH KaMep~ ycTaHOBKi-1 PHCK. Bo ecex 3TYIX CJ1y4aRX Mbl nony4YIJ111 YAOBI1€TBOPYIT€J1bHbte pe3yJ1bTaTbl npl-1 T04-
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HOCH1 MSHTVICC 6 23 6111Ta, npV14eM speMfl o6pa60TKJ.o1 6btn0 3HS\.m

TeJ1bHO HJ.o1}f{e, 4eM np111 TPSA\.1U,YIOHHbiX MeTOASX. npeACTSB.nfleTCfl 

VIHTepeCHO~ 803MO}f{HOCTb V1CnOJ1b308SH\.1R 3TOi:1 MeTOAV1KV1 A11R an

npOK01MSLJ,\.1V1 V1 YIHTepnOJ1RU,J.o1V1 ¢YHKU,V11':1, t.lbll! 3HSI.IeHI4R V13SeCTHbl 

C orpSHV14eHHOi:1 T04HOCTbiO, a MeTOAbl npfiMOrO pac4eTa Tpe6yiOT 

3Ha4\.1TeJ1bH~X 3aTpaT MSWVIHHOrO speMeHVI- HSnp., npYI TeX me 

Ko3¢¢HUHeHTax sHyTpeHHeH KoHsepcV1V1. B 3TV1X ycnOBVIRX onHCblsae

Mbl~ nOAXOA npVIBOAHT K pe3KOi11 csepTKe xpaHVIMOH V1H¢OpMaU,V1V1 

IT .e. K03¢¢V!U,HeHTOB aj I. no 3TOMY noKa3aTen!O OH npesOCXOAVIT 

MeTOA cnnai:1HOB, a HeTOI.IHOCTb BXOAH~X AaHHbiX 0CB060>KASeT Hac 

OT He06XOAV1MOCTV1 npOBOAVITb annpOKCVIMSU,VIIO, KOTOpSR BOCCTaHae

.flVIBS.na 6bl TOI.IHble 3HS4eHI-1R ¢YHKU,I-11r1 8 T04KSX CeTKI-1. 0TCYTCTBI-1e 

mecTKVIX ycnos1-1~ Ha pacnonomeH!-1e TOI.IeK ceTKI-1 111 Ha se.nV14V1H~ 

secas o6ner4.aeT npVIMeHeHV!e nporpaMM e cny.4ae HepasHoMepHoro 

TS611V14HOrO war a 1-1 pa3HbiX TOI.IHOCTei:i onpeAelleHI-1R BeJ1V141-1H \y i \. 

B aaKnl04eHV1e OTMen1M, 4TO socbMV1T04e4Hbli:1 npiAMep, 4be pewe

H\.IIe 06CY>KAaeTCR B HeCKOJ1bKV1X eap111aHTSX Ha CTp. 218 MOHOrpa

¢1A\.II Its/, pewaeTcfl HSWI4MV1 nporpaMMaM~r~ Ha 3BM J.130T-31 0 a a Hec

KO.nbKO CeKYHA, a pe3yJ1bTaT coanaASeT C HS\.IIJ1Y4W\.IIM BSplriSHTOM, 

np~rtBeAeHHblM B KHV1re. np1r1 3TOM Mbl \.IICnOI1b30BSJ11.1 eA111HII14HYIO To4-

HOCTb lrl, KOHei.IHO, HSM He npHXOAI-1I10Cb o6pa~STbCR K CVIHry.nRp

HOMY SHSI11o13y. 

AeTOpbl BblpamaiOT 6naroAapHOCTb b. H. noKpOBCKOMY a a lo1HTepec 

K pa6oTe H 3S COAei:1CTBII1e B nOHCKe 6011ee PSHHIIIX ny6J1V1KSU,HH 

no nOCTpOeHI-110 C\.IICTeM OPTOrOHSJlbHbiX nOJl\.IIHOMOB. 

IIPilJ!OlKEHl!E 

TeKCTbl nporpaMM Ha <!>OPTPAHe-IV 

C 1 [:_', T EX TENDED ONE -DII'IENSIONAL ORTHONORMAL F'AC)\AGE 

COMMON !LINKS/ X (100> tW (100) • Y 000) ,f·A 000) • [I[LTA 000 l • 

1 A<26.) ,ERRA(26) oALF'HAt:25) tf:lf.TA.\.::!61 •f'OU <27> 

[111'\ENSION C<26) tERRCC26l 

[10 5 I=ltS 
X(IJ=.5•FLDAT<ll-1.5 

Y(ll=Xtl)U3 
~; W(IJ=~OOO. 

~rJ(3l=::oooo. 

C.AtL o!lf'PR01<5•1•4•L0f'T•THDf'l) 

CALL OUT! (5•LOF'T, THDF'Tl 

CALL CONV1 (A,ERRAtALPHA•BETA,C, ERRC.LOF'T> 

DO 10 1=1•5 
YTE.L=l £LSC1 <A oALf'HA•BETAoX (I) , LOF'Tl 

YHOR=HDRNt <C,LDPT oX< I>) 
DTEL=Y<I>-YTEL 
llHDF\=¥<1>-YHOR 
[IMUl='fTEL -YHOR 

10 WRITE ( 1 •201 X (1), '(<I) , YTEL, YHOR• DTEL• DHORo[IMUT 

20 FORMAT<OP7E15.5> 
STOI-· 
EN It 

7 
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SUBROUTINE OUTlCHrlrTHETA) 
COMMON /LINKS/ XC 100) ,WC100) rYOOO> ,pA(100) rDEL TA(100), 1 A C26) rERRA C26) rAlf'HAC25) rBETA C26i ,POLY <27; WRITEC1r200)L _ 

21?0 FORMAT<' !ORTHONORMAL POLYNOMIAL Af'f'ROHMATION 'I 1 , ************************************'! 2 58'xr 'L=' rl2/ 
3 11X r 'X', 15X, 'W' r13Xr' YE.Xf'' , 12X r 'YAPf'R', 8X, 'YEXP- YAF'F'R' I 4 41H ==================~===================== 5 40H======================================== C RESTORE OPTIMUM VALUES OF PA AND fiELTA Af<RA'rS DO 170 J=lrM 

c 

PA (J) =TELSC1 (lhALF'HA •BE. TAr X CJ>, U 
IJEL TA Ui =Y CJ) -PACJ) 
Wf\i r£ Cl d66) X (J) rW CJ), YU) rPA<J) rDEL TA (J) 166 FORMATCOP5E16.4) 

170 CONTINUE 
Lll=l+l 
WRIT£(1r175>THETA 

175 FORMATe' NORMALIZED CHI-SIJUARE~'r0PE16.~i) 

C C.RR.OR COMPUTATION ROUTINE c 
C FRINT HEAIIER 

Wfi:IJEC1rl001) 
1001 FORMAT (lHOrJXr 'I', 10Xr 'A(!)', 13Xr 'ERROR') C BEGIN EXTEii:NAL CYCLE CINitEX !EXT> .(10 1800 IEXT::l,M 

CALL ORTHNl (lrX CIEXT) , ALPHA, BETArPOL Y) C J;EG!N INTERNAL CYCLE. CIN[t£X !1) DO 1700 !1=1olLL 
170C ERRA <11> =ERRA (I 1 J + CF'OL Y (I 1+1) *W (I EXT> *DELTA (I EXT)> n:-< 1800 CONTINUE 

C BOTH LOOPS COMPLETED 
DO 1900 !=lrllL 
If·E.xT=l-·1 
£f.; f.: A 11) '=SORT <ERRA (I)) 

l 'i(;•O WRITE I 1 t 1930) IPEXT rA (I J rE:RRA 0 J 
193t:> FORMAT<I5r0P2E18.5J 

F..EfURN 
nw 

SUI!ROUTINE APPRO I CMtU11N, LMAX rlOF'T • THET ACl C FITS l'<XJ Ill' HEANS OF AN ORTHONORMAL SERIES ,:; SEEKS FOR OPTIMUM SERIES WITHIN DEGREE RANGE (lMINrLMAXJ COMMON /LINKS/ XUOOJ rW<lOOJ rYOOO> rPA <100) rDEl TA ClOOJ • 1 A (26) rERRA C26l, ALPHA <2SJ ,BETA (26> rPOL Y (27) C PREPA~E RECURRENCE FACTORS 
CALL F'RHF 1 Ct\JLt1AXrXoW oAlf'HAol!ETA,POL Y) C COMPUTE COEFFICIENTS OF FITTING SERIES Lll=LMAX+1 
ItO 125 l::=loLLL 
A\11=0.0 

12~ ERRA<IJ=0-0 
ItO 160 K=l rM 
CALL ORTHNl CLMAXoX 00 rALPHA,liETA,f'OL YJ DO 160 I=lrlll 

160 A (J) =A(!) +POLY (!+1) *W (tO •Y CK) 



C APPROXIMATION" COMPLETED; BEGIN SELECTING THE Of'TIMUI1 

THETHC=l.0£+19 
DO JOOV L=L~INrLMAX 
lFLAG=O 
THETA=O.O 

DO 170 J=lrM 
PA (J) = TELSC1 <A,ALPHA,BETA• X (J) ,u 
DELTA (J) :::f {J) -PA {J) 

lci!W=W (JJ-*DEL TA \Jl **2 
If(lFLAG.N£.0) GO TO 170 
IF<02W.GT.1.l IFLAG=l 

170 THETA=THETA+02W 
IIIf.-:::/'1-L -1 
1F d"OF .EO.O> IDF=l 
TfiETA:::SQfi:T <THETA/FLOAT <IDF> l 

If \IFLAG.N£.1) GO TO 3010 
IF\ THETI-i. GE. THETACl .GO TO .3000 
LOPl'"-'L 
THE i AC=THEiA 

300v CI:INTINUE 
GO TO 3020 

3010 LOf'T=L 
THElAC=THETA 

3020 RETURN 
ENfl 

SUBROUTINE CONV1<A•ERRArALPHA,BETA,C,£RRC,Kl 

C CONVERSION FROM ORTHONORMAL TO ORDINARY POWER SERIES 

C A - COEFFICIENTS OF ORTHONOR~AL SERIES 

C ERRA STANDARD ERRORS OF A 
C ALPHA - RECURRENCE FACTORS OF ORTHONORMAL SET 

C BETA - NORMALIZING FACTORS OF ORTHONORMAL SET 

C C - COEFFICI£NTS OF ORDINARf POWER SERIES 

C ERRC - STANDARD ERRORS OF C 
C K - MAXIMUM DEGREE OF BOTH SERIES 

DIMENSION A<I'O rERRA <Kl •ALPHA <K) rBETA <KJ •C (t\"l rERRC <KJ 

(IIMENSION -AA (26) rAM! <26) rAM2 (26) 

C NOlD K SHOULD NOT EXCEDE 25 
C CLEAR ARRAYS, SET INITIAl VALUE OF AM1(1) 

KI\=K+l 
DO 10 I=l•KI\ 
C<Il=O.O 

10 ERRC<IJ=O.O 
AM1\1)=1.0/BETA<1J 
C<U=A<U•AM1(1l 

C BEGIN EXTERNAL LOOP <ORDER OF POLYNOI'tiALSJ 
DO 300 II=-1 ,K 
I=ll-1 
ILIM=Il+1 

C B£G~N FIRST INTERMEDIATE LOOP <DEGREE OF VARIABLE> 

110 200 JJ=1tlLlM 
J=JJ-1 

C Af'PL Y RECURF.'ENCY TO COEFFICIENTS AA (J) FOR J=O ,1+1 

200 

AA<JJ>=O.O 
IF(J.NE.O> 
IF(J.NE.Il} 
IF< (J.NE.IIJ .AND. (J.NE.ll l 
AA<JJJ=AA<JJJ/BETA<ILIMl 

AA(JJJ=AA(JJJ+AMl(Jl 
AA(JJJ=AA(JJ)-ALf'HA<IIl*AMl(JJ) 
AA(JJ):::AA(JJl-BETA<II)*AM2<JJ) 



lO' 

C nRSl INTERMEDIATE LOOf' COMF·'LE:lE.llr ItEGIN THE SECONI! 
DO 210 JJ~lrJLIM 
ERRC UJJ =UH\C (JJ; + <ERRA 0LII1J IIAA UJJ J lflf.? ~10 CUJJ=C<JJ)+AOUI'IJ•AA(JJJ C SE.CONil INfERM[{IJAT[ lOOf' <SUM Uf'J COMF'LETEI!r I!FGIN THf. THIRD 

DO 2::0 J"'l r ILI/1 
AM.2 (J) =A/'ll UJ 

220 A/11 (J) =AA U) 
C fHIRII INTERMEDIATE. LOOP COMf"LE7ED CRECURRENC) SHIJTJ 300 CONllNUE 
C ~Ll LOm·s C.UiiF'LETED 
C CONl f.:UL F'h' !NT 

VJRI'1fd,401J 
no 40C J=t.Kt..: 
IJ" I -1 
Efdil \J).:..SORT<ERRC<IIJ 

40C WF:IJEi1t40::J!IoCUJ rERRCO> 
401 FOkhAlUI' NEW COEFFICIENlS:'f' J•,7Xr'C<IJ'r8X,•ERR0R'J 'f02 FORMAT<I3rOP2E13.5J 

RfTUf.:N 
!:_Nl· 

f"UNCTION TELSCl (ArAlPHArBETArXrN) C COMPUTE THE SOH A(J)•POLYJ(X) OVER l=1•2•3, ••• ,N C BY "EANS OF THE TELESCOPiNG TRICKJ 0 <= N <= NPREP COHHON /ORTHRH/XOoXl•MESSG•NPREP,XX DIMENSION ACN>,ALPHA<N>•BETACN) 
REAL t~;,f(J •K2 

C LINEAR TRANSFORii OF ARGUI'IENT 
XX=XO+Xl*X 

C lNITIAliZATIOU AHD BRANCH ON N 
K2=A(N+1) 
K=l\2 
IF <N.EQ.O) GO TO 20 
ti,l:.A(N)+ti.2•<XX-AlPHA(N))/!c£TA<N+J) 
1\=t\1 
IF <N.EQ.1) GO TO 20 

C F£61N RECURSION lOOf' - ROlATES FROM J=N-2 TO 0 <N-1 TIMES FACKWORIJSJ CID 10 1:.2rN 
J=-N-I 
1\:A U+l) +fi.H <XX-ALPHA (J+ 1)) /!lETA (J+2) -t\2lfBETA (J+2) /BETA (J+3) K2=t\1 

10 Kl=K 
20 TELSCl=-K/iETA(J) 

RETURN 
END 

FUNCTION HORN1<C,K•X> 
COMMON /ORTNR~1/ XOtXJ."ESSG,NPREhXX. 
DIMENSION C<KJ 
XX=X1llX+XO 
J=K+l 
HORN1=C (J) 
DO. 10 J:JtK 

. J=J-1 
10 HORNl=HORHl~XX+C<Jl 

RETURN 
END 
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