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raA~OKOB B., neHeB Hs., AneKCaHAPOB n. P10 - 12724 

noT04HaR o5pa6oTKa A~CKpeTH~X cneKTPOB RAePH~X 
H3ny4eH~~ np~ noMo~~ asroperynRp~aosaHHoro 

HTepa4HOHHoro npo4ecca /npcrpaMMa K0L0B0K/ 

~aHo KpaTKoe on~caHHe nporpaMM~ K0L0B0K, npeAHaaHa4eH
HO~ AflR nOT04fiO~ o5pa50TK~ A~CKpeTHbiX .AAePHbiX cneKTpOB C 
c~MMeTp~4HO~ rayccoecKo~ $opMo~ n~H~~ Ha 38M cep~H EC MOAe
ne~ 1020 H B~We. nporpaMMa pewaeT nOTOK Hen~He~H~X 3aAa4, 
nopO~AeHH~X AHCKpeTHO~ cneKTpOMeTp~e~, npH nOMO~~ aeropery
flRPH30BaHHOro ~Tepa4~0HHoro npo4ecca. B np~no~eH~~ np~BeAeH 
TeKCT nporpaMM~ Ha R3~Ke eoPTPAH- IV. 

HacToR~aR pa5ora Ha4ara s H~H~E EonrapcKo~ AH /CoeHR/ 
H OfWH4eHa B na5oparop~~ RAePHbiX npo5JleM OH~H. 

Coo6WeKHe 06be!IHKeKKOro HKCTHTyTa R.aepHbiX HCcne!IOB8KHAo Lly6Ka 1979 

Gadjokov V., Penev lv., Aleksandrov L. P10 - 12724 

Streamline Processing of Discrete Nuclear Spectra 
by Means of Authoregularized Iteration Process 

(the K0L0B0K Code) 

A brief description of the K0L0B0K computer code de
signed for streamline processing of discrete nuclear spectra 
with symmetric Gaussian shape of the single 1 ine on compu
ters of the ES series, models 1020 and above, is given. The 
program solves the stream of discrete-spectrometry generated 
nonlinear problems by means of authoregularized iteration 
process. The Fortran-IV text of the code is reported in an 
Appendix. 

This wor.k was begun at the Institute of Nuclear Researct 
and Nuclear Energy of the Bulgarian Academy of Sciences,So
fia, and tompleted in the Laboratory of Nuclear Problems, 
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1. BBEllEHYIE 

Bo apeM.SI BhmonHeHH.SI nporpaMMhi 5ICHATITI 11 • 2 ~ npH 
pa3pa60TKe MeTODHKH ClleKTpOMeTpHpOBaHH.SI H3nyqeHH.SI pa
DHOaKTHBHhiX HyKnHDOB C llOMO!IlbiO nonynpOBODHHKOBhiX ae-
TeKTOpOB /3-10/ H llpH HCnonb30BaHHH 8THX aeTeKTOpOB 
an.SI npeUH3HOHHOH CTieKTpOMeTpHH raMMa-nyqej;j / 11/ npo
rpaMMa KA TQ)K 1121 .SIBn.Sinacb ocHOBHhJM cpencTBOM MaTe -
MaTHqecKOH o6pa60TKH DHCKpeTHhlX .SiaepHhlX ClleKTpoa.Baon 
B aeHCTBHe HOBhlX BblqHCnHTenbHhiX MOIUHOCTeH llOCTaBHn 
3aaaqy 3anycKa nporpeMMhi Ha HOBhiX 3BM c yqeToM Ha
KonneHHoro onhiTa ee nonroneTHeii 8KcnnyaTaUHH. HenaaHo 
ycoaepmeHCTBOBaHHhiH aapHaHT np'orpaMMhi KATQ)K Ha 
ci>OPTPAHe- IV 6hin 3anymeH Ha ManbiX 3BM "XbiOneT-flaK
Kapn2116 H 21MX", a TaK)I{e Ha Ma.IUHHe J.130T-310 113•151• 

B HaCTO.SIIUeii pa6oTe onHcaHa BKpaTue nporpaMMa K0L0B0K 
an.SI 3BM cepHH EC THnoa 1020 H Bbirne, KOTopa.SI pernaeT 
Ty )l{e 3aaaqy npH llOMOlllH 6onee COBeprneHHhiX MaTeMaTH-
qeCKHX 116 - 181 H nporpaMMHhiX /19/ cpencTB. XpoHonorHqec-

KH nporpaMMa K0L0B0K 6bwa HanHCaHa paHee, qeM KA TQ)K 
Ha ci>OPTPAHe- IV; aBTOphi CO)I{aneiOT, qTo no TeXHHqecKHM 

-npHqHHaM nonroTOBKa HacTo.Sirneii pa6oThl 3aaep)l{anach npH-

6nH3HTenbHO Ha ron. 

2. TIOTOK OllHOTYITIHbiX HEflYIHEMHbJX 3AllAY 
llYICKPETHOM CTIEKTPOMETPYIYI 

TipH onpeaeneHHbiX lPH3HqeCKHX H MaTeMaTHqeCKHX yCJio
BH.SIX 113· 15/ HCXODHhiH cneKTp, noane)KaJUHH o6pa60TKe,MO)I{

HO pa36HTb Ha yqaCTKH, coaep)KaJUHe H30nHpOBaHHhle CKOll
neHH.SI cneKTpanbHhiX nHHHH. Ka)l{aOMY TaKOMY yqacTKY co
oTaeTCTayeT cao.SI nepeonpeneneHHa.SI CHCTeMa HenHHeHHhiX 
ypaBHeHHH OTHOCHTenbHO HCKOMbiX napaMeTpOB CneKTpa 
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fT.e. OTHOCHTenbHO II03HUHH H rrnomaneft OTJlenbHhiX nHHH tl f. 
CoeoKyiiHOCTh ecex rropmKneHHhiX HCXOJlHhiM crreKTpOM Ta

KHX CHCTeM 6yneM Ha3biBaTb IIOTOKOM O)lHOTHIIHhiX HenHHeH

HhiX 3a)la'i JlHCKpeTHOH CIIeKTpOM eTpHH. Ilpenrronara51, 'iTO 

tP OpM a OJlHHO'iHOH nHHHH - rayCCOBCKa51, 'iTO lliHpHHa yqacT

Ka II03BOn51eT HaM C'iHTaTb rronyiUHpHHhl OT)lenbHhiX nHHHH 

OJlHHaKOBhl M H H 'iTO IIpH o6pa60TKe Y'iHThlBae TC51 HHTerpHpO

BaHHe pacrrpeneneHH51 H M rrynhCOB B rrpenenax Ka~noro KaHa

na perHC TpHpyromero aaanH3a Top a, Kax<nyro 3anaqy rroToKa 

MO~HO 3aiiHCaTb B BH)le n 31 

k - . 
1 J 

Y = - --:::::... ~ S. [J(T . ) - J(P qi )] + . L a j q 
q 2y77 i= 1 1 

Ql J - 0 

q = qin • q in + 1, .. ·• q end • 

3necb qin -

qend
k 
si 

Ha'ianhHhlH KaHan yqacTKa; 

KOHe'iHhlH KaHan y'iaCTKa; 

'iHCno raycc~:~aHOB Ha yqacTKe; 

rrnomallh i -ro IIHKa; 

~ (2 .1) 

aj K03tPtPHUH8HThl IIOnHHOMa, rrpe/lCTaBn51IOIUero 

lPOHOBYIO IIO/lnO~Ky; 

cTerreHb ¢oHoBoro rronHHOMa; 

J(y)- 0603Ha'ieHHe HHTerpana OIUH60K 
y --u2 
J e du; 

--y 
T . H p . COOTBeTCTBeHHO Bb!pa~aiOTC51 KaK 

Ql Ql 

T qi = ( q - p i )/ a /2 (2 .2) 

H Pqi = (q - pi - 1)/ ay2, I 
IIpH'ieM Pi - II03HUH51 MaKCHMyMa i -ro IIHKa, a a CB513a

Ha C IIOnHOH lliHpHHOH nHHHH Ha rronOBHHe BblCOTbl h COOT

HOIUeHHeM 

h = 2/'2-1~-2a. (2.3) 

3aMeTHM, 'iTO neBble 'iaCTH CHCTeMhl (2.1) - 3TO HeiiOCpen

CTBeHHO H3Mep518Mhle 'iHCna HMIIynbCOB B KaHanax. 0HH IIOil

BepMeHbl CTaTHCTH'i8CKOMY pa36pocy, OUeHHBaeMOMY B JY-~, 
H II03TOMY Ka~/lOMY ypaBHeHHIO MO* HO COIIOCTaBHTb Bee 

w = 1/ Y . (2.4) q q 

IlyTeM rrepeHoca neBhiX qacTeil: (2.1) BnpaBo CHCTeMy 

STY MO~HO 3aiiHCaTb B BH/le 

4 

fx = 0, (2.5) 

rne f E C 1 - HenHHeHHhiH orrepaTop H3 (2 .1 ) , oTo6pa~aiOIUHH 
rrpocTpaHCTBO R n Ha R m. a X = col (h, p1. s1 •••• ,pk,S k'aO ,a1 , ... ,ar ) - ' 

BeKTOp HeH3BeCTHhiX. O'ieBHJlHO, 

m = qend - qin + 1. (2.6) 
n = 2k + r + 2, 

rrpH'ieM m> n, T.e. ~:~cxonHa51 CHCTeMa rrepeorrpeneneaa. 

IloTOK OllHOTHIIHbiX HenHHeHHbiX 3a)la'i llHCKpeTHOH CIIeKT

poMeTpHH COCTOHT H3 6onbiUOrO 'iHCna M CHCTeM THIIa (2.1) 
HnH (2 .5) C pa3HhiMH 3Ha'ieHH51MH pa3MepHOCTeH m , k H r. 
IlporpaMMa K0L0B<;3K, TaK ~e KaK H KATQ)K , peiUaeT ece 

CHCTeMhl TaKoro IIOTOKa KaK 0/lHY 6onhlliYIO 3a)la'iy. 

3. METOll PEWEHVIH 

flo p511lY IIpH'iHH, IIO/lp06HO pa306paHHbiX B 1
13

1, Jln5l 

3alla'i rroToKa xapaKTepHa rrnoxa51 o6ycnoeneHHOCTh HTepa

UHOHHhJX IUaroB, H3-3a qero KnaCCH'ieCKHe MeTO/lbl MX pe

IUeHH51 qacTo rrpHBO/l51T K pacXOilHMOCTH. KpoMe Toro, cpeaH 

HHX MOMeT BCTpeTHTbC51 orpaHH'ieHHOe 'iHCnO IIOnHhlX 3a/la'i 

Ha OThlCKaHHe CKphlThlX 3aKOHOMepHOCTeH ~O/, KOTOphle Bhl

pO~IleHbl B TO'l:Ke peiUeHH51 a priori H, cneaoeaTenbHO, He 

IIOJlne~aT peiUeHHIO 06bi'iHblMH rpallHeHTHblMH MeTO/laMH.3TO 

Bhl/lBHraeT cne/lyJOIUHe Tpe6oBaHH51 K HCIIOnb3yeMOMY anro

pHTMy: 

lliHpOKa51 o6naCTb CXOilHMOCTM, T.e. He'iyBCTBHTenhHOCTb 

K HeTO'iHblM HaqanhHb!M 1IpM6nM~eHH51M, 3a/laBaeMhlM 

pa3MeTKOH yqaCTKOB B llHanorOBOM peMHMe C yKa3a

HMeM xapaKTepHbiX TO'ieK ~1/; 
6bJCTpoaefiCTBHe I BBHilY 6onhiUoro 'iHCna peiUaeMhlX 

3aaaq/; 

yHMBepcanhHOCTh, T.e. cnoco6aocTb peiUHTh ece 3alla

'iH JlaHHOrO IIOTOKa He3aBHCHMO OT CTeiieHH HX cno~

HOCTH. 

3TH M Tpe6oBaHM51M YllOBneTBOp51eT anropHTM, COCT051IUHH H3 

cnenyiOIUHX IUaroe : 

a) IlocTpoeHHe BeKTOpa Ha'l:anhHJ::: X rrp~:~6nH)KeHHH X
0 

H3 

KOOPilHHaT xapaKTepHhlX TO'ieK. 

6) AeToMaTH'ieCKa51 rrepeHopMHpOBKa (scaling) B uen51X 

IIOHH~eHH51 'iHCna o6ycnoeneHHOCTH HTepaUKOHHhlX IUaroe
1131

• 
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rne 

a) AaToperyn51pH30B8HHbiH HTepauHOHHbili rrpouecc 116 - 18 ( 
------ -1-----

X0: x t+ 1 
= x t - [f' (xt) W f'(xt ) + at I] f'(x t)Wfx t , (3.1} 

t - HOMep HTepaUHH; 

f'(x t) - rrpoH3BOnHa.sr orrepaTopa f B TO~Ke x t /~epTa 
CBepxy 5IBn51eTC51 3H8KOM TpaHCI10HHpOB8HH5I/; 

W - llH8rOH8nbH85I M8TpHU8 BeCOB H3 (2.4); 
I - enHHH~H851 M8TpHU8 paHra n; 

at - CK8n51p, Bblp8)1{8eMbiH K8K 51BH851 cpyHKUH51 
llrxt II / 1s,r9( 

KpHTepHeM nocTH)I{eHH51 perneHH51 51BnHeTC51 MHHHMYM HeB513-

KH, HOpMHpOB8HHOH 110 ~HCny CTerreHeft CB060llhl H Y~HTWBa

IOIUeft MaT~~~--~~co~--
() = JTxwfx/ (m - n), ( 3.2) 

OTKyna BHllHO, ~TO HaftneHHOe perneHHe 51on.sreTC51 T8K)I{e pe

IIIeHHeM B CMbiCne H8HMeHblllHX KBanpaTOB. 

r) f1poBepKa cpH3H~eCKOH 3H8~HMOCTH perneHH.si /13,20/, 

C~HTaeTc.sr, 'ITO peweHHe HMeeT cjJH311~eCKHi1 CMbTCn, ecn11 

(min) . (3 3) si > Y q '! 25, 1 = 1,2, ... , k. . 

rne Y ~min) - MI1HHM8nhHOe ~HCnO OTC~eTOB Ha o6pa6aTbi

BaeMOM y~aCTKe, 11 ecnH 

IP i - Pj I > h/25, i, j = 1,2, .... k, i =I j. (3.4) 

TipH BhlrronHeHH11 HepaBeHCTB (3.3) 11 (3.4) cnenyeT rrepe n

TH K nyHKTY n), B rrpoTHBHOM )l{e cny~ae - rrpoBeCTH penyK

UI1IO 38ll8~11 /oCB060UI1TbC51 OT nHIIIHI1X 1111KOB/ 11 BepHyThC51 
K a). 

n) OueHKa HacnencTBeHHbiX orn1160K KOMrroHeHTOB BeKTo
pa Hei13BeCTHhiX 113•191• 

War11 a)-n) rroaTop.sriOTc.sr M pa3, T.e. rrpi1MeH51IOTC51 rro

cnenoaaTenbHo Ko aceM 3ana~aM o6pa6aTbiBaeMoro rroToKa. 

4. TIPOfPAMMA KQlLOBQlK 

TiporpaMMa KQlLQlBQlK COCTOH:T 113 17 Monynei1, H81111CaH

HbiX Ha <POPTPAH e- IV. On»HHanuaTh 113 H11X 3811MCTBOB8Hbi 

1131191 11 rrpencTaBnHIOT co6oi1 rrporpaMMHbili rraKeT o6mero 
Ha3Ha~eHI1.sr REGN-CQJMPIL ,npenHa3Ha~eHHbili nn.sr perneHH.sr He-

6 

nHHeliHbiX CHCTeM ypaaHeHHii. WecTh norronHHTenbHbiX Mony

neft, TeKCT KOTOpb!X 11pHBeneH B f1pHnO)I{eHHH, peanH3yiOT 

rnarH 3.a), 3.6) H 3.r) anropHTMa, a TBK)I{e ocymecTBn51IOT 

o6rny10 opraHH3BUHIO o6pa6oTKH rroToKa. 06'beM rrporpaMMhi 

BMeCTe C pa60~HMH M8CCHB8MH - OKOnO 100 KHno6aftTOB 

orrepaTHBHoii rraMHTH. K~LQlSOKaocrrpHHHMaeT aaon B cjJ opMa-

Te, HlleHTH~HOM 011HC8HHOMY B /13/, H MO)I{eT pa60T8Tb 110ll 

yrrpaaneHHeM noc EC Ha BCeX Monen51 X cepHH OT 1020 H 

Bbirne. BbiXOll rrporpaMMhi BKniO~aeT ace cjJH3H~eCKHe rrapa

MeTphl CI1eKTpa H ~OHOBOH rronnO)I{KH C OUeHK8MH HX Hacnen

CTBeHHhlX OIIIH60K. f1po6Ha51 o6pa60TK8 TeCTOBhlX 110TOKOB 

no rrporpaMMaM KATOK 1121, KATQlK- F 113"151 H KQlLQlBQlK 

rroKa3ana rronHoe coananeHHe pe3ynhTaToB B cooTBeTCTBY

IOIUHX KOpHnopax HacneUCTBeHHblX OWH60K. 

AaTopbr Bbipa)l{aJOT 6naronapHOCTh KonneKTHBY H3MepH

TenbHO-BbJ~HCnHTenhHoro UeHTpa fla6opaTOpHH .S!llepHbiX 

rrpo6neM 0vHH1 38 conei:fcTBHe BO BpeM.sr OTnanKH U OKOH~a

TenhHOro 3arrycKa rrporpaMMbT. 

f] DT.A ,l l() '\!fl<'TJTXB 

C i 'Hj C. , ..J f. I i. 
c 

c 

C () ! i 0 i ; I C: 0 L ~' T I .: C P I ~ ~ L r 1 ~- ~ S C ~ 

COl.. Ulll I Cl:.J;T I I L :...i\ Tf ( 36) 
C C·+ 0 f.l F l..i :_· I :·JO i. lLS ~ lil ::'ii .I .t· 

f· Lf i.: ( 1 ~ 1 1 1 ) I L U . TF 
1 1 1 l·. -.:; ; .i f: , T ( 3 6 t :.:· ) 

L ... r·.[ ( 1 ~ 11:::.)1 Jil f· t .i<t . 
1 1 :: F 0 t;-·; J! T ( I 3 ) 

Li)= 16 
r-.; . cr:Ti:i=li~ 
I.Y=1979 
SG..i-· 1=1·77'::.4539 
.S Lf I ~ ; = • tH .. 6 ~ ~ 6 9 3 
St..Z= 1 .~ 14f 136 
Cf.LL Gt-:.SYi,<r.D~l.!· ; Ot;TH~~,y) 

STO? 
U,[: 

7 



8 

SUEROCT IZ..E Gf, S ll': f <I t\F .,N)· .. NY" r;p., FC" Y" X> 
c 

c 

c 

ca:'-N.SIOK xcmo .. Y<I··Y> 
D I r-: LN s 1 or; v.' < 1 e e > 
CO!·.!·lON/FLAC /t\OLf,S" n ·; :v.!·;l': l': 

INF=0 
P.EAD ( J .. 10~1l H IY .. J ... l.P 
lJY.=f:*l( -t-NP-t-~ 

IF CNOLf S •l:.GJ .m.!•, l·ll·.l'l > 11\F= U:F -1 
INF=H:F-1 
F. EP.D< J .. 999>FC 
HEAD<1 .. 998><Y<1> .. I=1 .. NY> 
f'-<l.:=4*Y. 
PZAC<1 .. 997><~<1> .. 1=1 .. N~> 
X<1>=0·0 
DO 41 0 I= 1 .. X 
11=4*(1-1H1 
12=11-t-1 
13=12-t-1 
14=13-t-1 
~LEL=P.PSCVC11>-~<I3>> 

YDELcW(l2>-WCI4> 
IFCYCEL>405 .. 4e6,406 

405 X<2•1>cwCI3> 
GO TO 407 

406 X<2•I>=~<I1> 
407 ~<2*1+1>=~DEL•ABS <YCEL> 

XC1)c.ll.(1)-t-CCEL 
410 CONTINUE 

A<l>=XC1l/FLOP.TCK> 
YQf>iiNa: 1 • 01:.-t-20 
DO 420 I=1 .. NY 
lFCY<l>·LT·YQ~lN>Y,~1~=YCI> 

420 CONTINUE 
X ( 2 *l,-t-2 > = YG,t-; a: 
lFCNP.GT.e>GU TO 425 
f.ETU~N 

425 DO 430 I=1 .. NF 
II=2•K-t-2-t-l 

430 X<II>=0·0 
P.ETURtl 

997 FOEMAT<4F7.e> 
998 FORI-:AT<10F7•0> 
999 FOR~ATCF7·0> 
10~0 FORMt.T< 313 > 

Et\D 

.~ 

• 

c 
c 

c 

c 

c 

c 

SUB&OCTihE GASYMC~DoNMoNY> 
16 FEBRUARY 1979 

COM:ON/OUT~/ I TNo hP~ •• KPFN/LC/l.C/TYP/Y.o Y.IV .hRPIUT!<ioh IN/ ITS/ ITS 
I/ CRI TW/F.OM/ o Rl':lri • hl.V'<i • CD lo EPS I W • T.t.U I W/ l.l NTL./ l.INTL. 
2/DROPX/DX( 109)/ SIGMA/ SlGtiA( I l!J9)/X/X( liD /LINT/LIIJT/KPN/!<iPN 
3/ KG SN/Y.GSN/LCH/LCH/ C INT /C ( 15 > /11AH.(;:/t-.Aftw 
4/RPBC/ADNoSNoTTNoTTMoC3N 
5/CONST/SQPioSQPl 2oSQ 2/COEFY./CMKC40>oCLLoNOPoNPOL 

COMMON/1DENT/1DENTFC36> 
COMtJOh / F LAG/NOI:A S • ~;Mt-i~!MM 
DHiENS lOt; ZC40o40 > ol<.X(41!> • YH 300 > • ZLC 4Co 40 > 
DIMENSION YYR(300> 
DIMENSION NY~(I00>o~YftC(I00>o~PRIKTCII> 
INTEGER lFMoNOXoNOYoNP 
REAL FCAN 

lriRITEC3o503) NDoNhoNY 

K•3 
Kt,•3 

NP!v•l 
l.CH~0 

L.Czl! 
IT~•e 

Tt;•0• 

CJN•·01 
SN•·I 
TTY.• • I 
TTN•I· 
LINTL•20 
L•9· 
~.Af<l.•0 

l.l!liT•60 
1 TS•0 
El•-1• 

~RITLC3o501>1DENTF 

1TN•I5 
AIK"0·e 
CC3>"0· 0'H~5 4 
t .GSN•I 
I.H.=0 
T.PH)•J 
t:OI·!AS="-

521 ~D~AS=IvO~hS +I 

•l<.hiTJ::(:;,5z::> hOI :/',S 

CALL C.I'.S I m.- ( 1 H.oUJJ.ol.OY • i'. F, F CH! l o YY f< o ;,.;() 
1\ POL=I.F 
I;FC=FCI•t:+~o.:, 
·,:R I TEC 3 • 5 04 > t·, Q;>., l·.O Y ot:FC .t. f'OL 
DO 522 Ic loNOY 
Yf(J*(I-l>+l>=YYF.(Il 
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c 

10 

522 COl'. TI NUE 
523 CONTII\UE 
524 COIVTINUE 

XA<Ii=XX<I>1<2·•S~RT<2••ALOG<2·>>> 

DO 525 1•1 .NOY 
CO~T I i;UE. 
IF<YR<3•<I-1>+1>>2 00 •2 e~ .300 

200 YR<3•<I-1>+2>=0·38 
GO TO 525 

30!10 CONTINI.iC 
YH<3•<1-1>+2l•Y H<3•<I-ll+ll 
ii•Fl .. OATCI l 
YR<3•<1-Il+3>•n+FCAN-I• 

525 COI'<TlNI.iE 

CLL•-<YR<3•<~0Y-1>+3l+YR<3>>12· 

NOP•<NOA-I\POL-2l/2 
ITNIP•ITN 
M•J•t.OY 
IFF•C 
DO 526 1•1•10 
YYR<l >•YR< I> 

526 cor;r I r-.u.;:. 
5260 COtvTINL'E 

IF<~POL+Il7£1C•7~10.401 

4€1 CONTINUE 
CMM<2*NOF+2l•53~· 
.IV'.( 2•r;o F+2 l •XX< 2•1'<0 P+l' l/CMi< 2•~0 P+ 2 > 
IF(~POL>701t•7~1 0 .4&2 

402 CONTI t;UE 
ii•2./(f~<3•<NOY-Il+3>+CLL> 

L(J 701 I•I,I\POL 
C H~ <2•~0P+2+1>• H••I*50~· 
X .. H2•1JUP+2+1 l•AX<2•NOP +2 +I l/CUH2 •110P+2+1 > 

701 CONTII\UE 
7~10 I'.R•6•0 

J.;(J 7<.2 I•I. NOP 
CM~<2•I+Il•AX <2•1+Il/A~ 

C~H·' <2•1 l" l·r· 
702 CONTINUE 

Cr:J': < I >•I • i: 
XX<I>•),X(Il/Ch~.<l> 

DO 703 I•l.r·: OP 
IF•2•1 
IS•1P+I 
;.,.,< < I P > • >.X < I P > I C n: < I F > 
}.,;<I$) •i-A( l S l/C U! ( 1 Sl 

703 cor; TJI'.UI:. 
IF< IFF> l e e.t <:e .t07 <1l 

100 CO!>T1NI.i£ 
r-<nn; < I >•If" D.<fCfJ,/1 (3 . > •I r 
l'H-C aFCAI• 
liLC•t.FC +t<OY-1 
P.atJLC 
I.LI:.LL•9-I\LC+1 F 1 /.( H/1 0 •) • I Z 
NCELF•NfC -t. YRI\ < I> 
~fl.iL•I\OY+LCI:.LF+I\~LLL 

DO 1010 I•I.NfUL 
1\ Yf,fl( 1 > "1 +t:Y l<t; < I > - I 
lf<1-I\CELF>I020.1 Z2~ .1 £ 3 ~ 

• 

1020 Nf~C<I>•-8388600 
GO TO 1010 

1030 COt-;Tl NUE 
IF<NFUL-I-NLELL>I040.1£50.1050 

1040 I'<YRC<I>•-8368600 
GO TO 1010 

1050 I\YRC<I>•YR<3•<1-NDI:.LF>-2> 
1010 CCNTltlUE 

NFUL•NFUL/10 
DO 1070 I•I.NFUL 
NFC•(I-1>*1121+1 
DO 1060 .1•1.10 
!-<PRINT< I >•tlYf\lHNFC > 
NFRINT<.J+I>•NYEC<NFC+.J-1> 

1060 C0NTit<l.iE 
WhiTE<3.1500>NP~I~T 

1010 cotnii'UE 
107£0 CONTINUE 

H•XX(Il*CI\K(Il*2·•S,HT(2o*ALOG<2·>> 
\o/RITE.<3.1510>d•C~Ji,( I> 
DO 11<'80 I•I.NI!IP 
IP•2•I 
IS•IP+I 
H•>-:X <If'> •CM: ( 1 F > 
iiH• X.<( IS> •CM:< 1 S> 
HC•CM~!( IP> 
Hi!C•Ctll':(IS> 
I.JUT1:.<3.152Z>I.H.I!C.l.:~H.HiiC 

1ese cor,Ttt;UL 
IF<~POL>III'e0.109~.109l3 

11'90 COI\TlNt:l:. 
HH•CH1< 2•t-<OP+2 l 
ii•i\Jd2•tJ0f +2l*HH 
'"'hi Tl:.< 3 • 153iOH. !iH 
IF<NFOL-1>11~£0.1 ~95.1~95 

1095 CONTII\UE 
DO I I e C 1 • I • ~. f'O L 
hH•C~M<2*l'.OP+2+I> 

H•XX<2•t.OP+2+1 > *rll i 
1tlhiTE<3.1540li.H.EH 

1100 CONTINUE 
11000 CONTII;t;E 
c 

c 

M•N0Ya3 
t-<•1\0X 
CALL COMPIL<~•I\•D•I:.f,Z,zL.XX.Y~> 

SOL•SQ~T<REVlt//(NQY-NOX-1>> 

lo.'R ITE<3.521il>SOL 
DO 7(j!S I•I.NOX 
SIG~:A< I >•SIG~lA< I hC~;~; ( I> 
.IV'.( I >•X>><I>•Cll!HI > 

705 CONTII\UI:. 
II'F•0 
ACR•2·•SQRT<2·*ALOG<2·>>•XX<Il/2S· 
NOPI•I'OP-1 
1F<N0Pil527.527.90~ 

900 CONTINUE 
llO 560 I•I.NOPI 
IP•2•1 

11 



c 

c 

c 
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F~hCTION ~r S~R < U I 

LI MEI,5 1Ct. At: < 25 1 ' nt:.AL r;, z 
D?.H . At./- 3 • 333 3 3331'.· J, ·3 • E-), -2. 36 k: 95 24E· ), ·I. 9444444E-

D J,·I·6363 6 36L ·l,-1. 4 1 ~2 56 4~ -l.-1. 2 38 e 952E·l,-l.J e29412E·l•·9·9415 2 

Ce 5E-~.-9. ~47619 E · 2 ,- 6 .3 ~£ 3953E· 2 ,-7.6666667E· 2 •·7·1225~71 E·2,·6·65 
L 02463 E· 2 ,-6.Z365591 E· 2 ,- S .o71 2 1 ~ 1 E · 2 ,-5.54~21 e5E·2,-5.2552553E·2,

L4•993 25 Z4E- 2 ,-4.756 ~ 976E · 2 •· 4 ·54 C 4 2e6L·2,-4.3434343E· 2 ,-4•1628122E 
L- 2 ,- J .99659 S~ ~- 2 .S·L-5/ 

zcu••2 
IF< Z-6. 2 51 26, 26 , 2 3 

~ 3 IF<t> 2 4.~ 2 4, 25 

24 t.FSER•· I · B862 26 93 
GO TO 2 6 

25 l:. F-5Ef.c+ ki · 8 86226 9 3 
GO TO 28 

2b EFSEf:c U 
N• U 
I =~ 

2 7 1•1+1 
r..: =J~:H 1 >•1~ •z 
l f-SER•LP~ L h+t~ 

L I V•t.LS <r: I 
r 1 v =Li v - r.r: < ::: s 1 
IF< D IV>~ 0 , ~ 7, 2 7 

20 COI'.TIH:L 
J~LTUlJ o 

t.I. L 

SUBROUTINE RELADI<N.~P.INDEX.T,Y.DFl 

COMtlON/X/X( I 0 1/CO!IIST I S'PI • SQPI 2, SQ 2/COEFM/CMM< 40 I • CLL.NOP.NPOL 
DIMENSION T<N>•DF<Nl 

Y•0• 
OF( ll•il• 
DESI•Ctltl ( ll*T< ll*SQ 2 
DO Bill I•I.NOP 
I P•2•I 
IS•IP+I 
XPO•X<ll·CMM<IPl•T<IPl 
XPI•XPO·I• 
A•XPI/DESI 
B•XPO/DESI 
DF<ISl•CMM<IS>•<EPSER<Bl·EPSLR<All/SQPI 
Y•Y+DF<IS>•T<lSl 
C•CMM<IS>•T<ISli<DESI•SQPil 
B•EPEX<Bl 
A•EPEX(Al 
DF(lPl•C•CMM<IP>•<A-Bl 
DF<Il•DF<Il+C•<XPI•A-XPO•Bl/T(Il 

Sill COIIiTINUE 
IF(NPOL+Il802.81l2•4ill 

40 I CONTIIIiUE 
I S•2•NOP+2 
DF<lSl•CMM<lSl 
Y•Y+DF<IS>•T<ISl 
lF(IIiPOLl81l2•8il2•402 

• 

c 

41<12 CONTINUE 
P.•X( I l+CLL 
C•l· 
DO 8 0 3 l•l. NPOL 
IP•IS+I 
C• A•C 
DF<I P l•CU . <IPI•C 
Y•Y+DF(IFl•T<IFl 

b e 3 cor; TI Nl! E 
£e2 CONTI NUE 

E\ETt.: ttl. 

EI~ L 
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