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B HaC:TOS'IuteH:? apmMS'I o<:>llbi1114HC:Tuo pac•HtTO~'l ,l".\JIIHaMIII~U!J '·1<:\Cl"I!J!~ a CVIH···· 
XpOTp (.11-1<":\H TTp OB O,ll!IITC: $'1 C TTC)MOUib K) :J ,1(ltK Tp 01-11-!C)·-F.I bi'·II4C liiiiTellb l-Ib IX M<:\1!1141-1.. C 
3TOvl !4C~li~·K> HaTT14caHI>I 111 at-::TI!JBHO 3t:cTTJiyaTwpyJOTC:fPI npor·paMt-lbl MAGIC [1.Jv 
SYNCH c:~J, Tr(ANSF'ora t:3J, AGS 1:4:1 "' Apyri,H:t .. HwliH?. npl4r:H:?,l".\r:tHo cmi!JcaHw<:t 
npor·pat<IMbl SYNCEL, npep.HasHa'"leHHOI1 AJifPI p<:\cYmTa l"'lar·HwTHOvl c-rpywq_H>bl 
CIIIHXpoTpoHa c pasAelleHHI>IMI!J q>yHt-::qi1~M14 noaopoTa 14 q>ot<yc14poaKI4 nyYKa. 
HporpaMMa Hanllle<:l.Ha Ha $l:::JbtKe !l)opTpaH 111 noc-r<:\IHH?.H<:\ F.l OY1~WI Ha 3BM 
CDC-6500rEC-10-55,CM-4,Hpaaeu-16, 

1.. KF'ATKA:;t XAF'AI<TEPY1CTY1KA Hf'OI"'F'AMMbl. 

B nporpaMMe BYNCEL IIICTTOllbBoE:aH MaTp14YHI>I~ MeTOA pac:YeTa cTpyt<
TYP"' nepi!JOAa yct-::op111T"<UtYt t:5r6J. P(n~yll$1pl-lbll't rH:tp1110A CJitH><poTpoHa t3HJlto-· 
YaeT B ceofPI 3lleMeHTI>I Tpex TI4TTOB·3 CBOoO,llHI>Ie npoMe~yTt-::111¥ q>OKYC111PYIO~I!Je 
Ill Aeq>DKyclllpyKHJ.fiiiG! KB<:\APYTTO-llbHble J"UIHSbiP TTpSi!M(JyrOllbHble 1414TT0-11bHbHo! 
t"'lart-IIIITbl .. B rrporpai"'!Me o6utmr:t Ht">liWH!C:Tao :::>J1eMmHToa El rrep111014e 1-1(:! .r4omKHO 
rrp•awwaTb 40 .. MarHIIITHaS'I cTpyt-::Typil nep!IIOAa Ba,l".\aeTcfPI c TTDMOUibiO Mac
C!IIIii<:\ KI (i)' El ~~oTopoM nopS'IAKOBOM~! HOI"'(?.py i·-Toro 3J1BI"'It=H-oJTa cTat:llliTCfl 
B cooTseTC:TBIIIC~ '"IJ-1CJ1D KI (i)' xapaJ-:·rr:tplli~3YIOI11e<:? eP(:> Tllm: 

KI=1 - cao6oAHI>I~ npoMe~yTot-::; 
I'\I=2 - rrp s:tMoyr•oJI~•Hbl~ AlliTTC>JlbHbt~l t<t<:H'HJIIT; 
1<!=3 - q>ot-::ycwpyiOutaSil t-::BaAPYTTDlJ~.HaSil li!IIH8a; 
KI='+ - Aeq>oKycwpyJOuta~ t<EiaApynoJtbHafPI J1JitHS<:-\ .. 

SYNCEL orrpe.neJ1fP!eT napaHeTpbl 3J1eMmHToav cooTaeTCTOYIOUII4e BaAaH
HMM 8HB'"IeHI4S'IH '"1<:\C:TOT 6eTaTpOHHbiX KOJ"Ieoal-!14~ QXQ M QZQ (CM .. n.5). npw 
3TOM OAHoapeMet-tHo MoryT aapblllpoa~~TbC$1 He! o(Jllee '+-x rr<:-\pai"'I(~TfHH:J (:>.r~Ho .... 
TI!Jtrt-tbiX 3l!eMeHTC>a' <:-\ Jlll•lr:tHHo: AJ11!JHbl APB~IIHJIHIH npt11"'1e:KyTIH>r.-l' lliHAYt<UIIl~ 

rro-11 s;r np S'IMDY ,~ <Jllb 1-1&1:·< Mar HI!JTDB I!J P p ~~14JIIeHTbl a F 111 D····J11!JHt'l<":l.><. 
3~eHr:tHTI>I nepi!JOAa' B KQTOpbiX aapb14pyeTCfPI COOTBeTC:BYIOUII!J~ napa

MeTp' saAaiOTCSil MaccwaoM KD<i). Ec-1114 KD<i)=0' TO napaMmTp i-oro :;,~e-

MeHTa OCT'.-\(i!TC: ~ HelllCiHeHHbiM. B DAI·IOTIIITTHbiX 3lJ(;?MG?I·-ITB>< C OAIIIH<:H~Omb!!"' 
SHa'"leHIIleM I<D aapbwpyeTcfP! cot1TBeTcay~UIIIl~ napaMeTp' npw 3TDM KD(i) 
JviO:t:(.~T Ttp!IIHIIIM<:-\Tb ~lH<i\'-1(;!1-fi!J:::I: 1.P 2r ~;, 4 .. 

Hoelle pac~eTa nep!lloAa cTpyK,·yp&t ( c onTI4HI!Jsaul4e~ 111-1114 6eB Hee 
TTporJJaMMa M~~(:'!T Bbi'·II!JC~fP!Tb CAF.II!Jr'tll •-tacToT o(:?TaTpOHHbl>< goJieoaHwvt 
A(~X( w A QZ .,, , o6ycJ1DBll(l!HHblll! ~·leJIIJ!He!tiiHocrfPIMI!J rro~<:?~ 13 l•lart-IJIITa>< <AB/B·> .. 
nop~'IAt<a n' BYTJlDTb AD n==1.0. F'ac:c:•iVTbtBaeTcfl T<":\l<:t:e yFJelii4YeHI,te ::H1Hpewn1a···· 
Horo 3MIIITTaHca nyYKa CdE 1,~/E~,~) 13 pesyllbTBTm p.e~cTBIII~ pe8oHaHca, 
Tllln ~~oToporo t'11aAaeT·c fl TpcHilt-::e>l-'1 U(:!J'biX '-tlliC:e-11 NX, NZ, M, c pmsoH<:\HCH(JJ.'I 
pacc:Tpo~KD~ 6 =NX*QX+NZ*OZ-M .. 
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2.. BBO.l\-··BhiBO.n .. 

Ha pVIC:. 1 TTp(:1AC:TaaJteHbt P,<:\.Ht·-t.IG! K rrpot~p<:l.MMe SYNCEL .. 1'\a:Kp,a~ c-rpo
Kar KOTopa~ Ha~VIHaeTc:~ co c~oaa ~EADr rrporrycKaeTc~ 8BM VI c~y:KVIT 
,_IHCTpyt-~1.4111G!Iit TCH'OP K<':\KI48 14<:\HHble 14 a K<:\HOM Q>Clpl"l<:\l'G! Eli30P,I4l'b 13 c:m:!,lJ.!:.jK)·-· 
~e~ CTpoKe. Baoa~Tc~ c~eayw~VIe AiHHt.~e: 

N - ~~~~c~o 3~eMeHTDB a rrepvtop,e; 
NSP - ~VIc~o rrepvto.u.oa a CVIHxporpoHe; 
QXQ P l~ZO .... Tpe6yGH'Ible ~'JH8'H~HIII91 ' .. 1<:\C'T'OT 6eT<:\Tf.lOHHbl>< go~e6aH!III,;I; 
EMX, EMZ .... r·opVI(!!OHTallbHt.ljj( "' F.! :!pTIIIIH:\llbHt.ljj( ::>1"11-'ITT<:\HCbt TTY'H~<·:\, p,em:!H·-
Hble Ha 2" : Ex ~/21{" CcM*pap,J; 
DPP - VIMTTYllbCHbfjj( pa3(5pt1C rry~t< i\ fl p/p; 
RJ -· pac:cTo~HVIe nepneH.D,IIfKYll~pHoe oc:r~EICH,;t Tpaet·~TDpVIt.'f a t•tr~.l4VI<:\HHOvl 
TT.TIOC:KOC:TI4P Ha KOTOpOI"I 3<:\A<:\Hbl i·-f(:1Jii'IH(:?jj(HOCTvl ( LlB/B)h - [CI•IJ; 
BDIP - VIHAYKU.vt~ El A14TTC>~bH~>n< 1"1::\f'HI.'fT:::n< ·•· Er<:\yc:c:lv 
GFQC, GDEF - rpa.n.VIeHTbl noll~ a F VI D-liWH3aX cooTaeTcTaeHHO -
[Ta~JCC/(:MJ; 

F~OO .... c:pe,l4HV11i! p<:\AVIYC: Kpl-'lt:lvtSHbl c>ceaojj( Tpaet-~Toptlfvt ·- [c:l"tJ; 
Hl' H2' 1-13' 1-14 -· rrptlf~H:\1118HVI~ a::\pbvtpyeMbiX TH:l.paM(:!Tpoa A-lts<t rrpt-t6llt-l"" 
lK8HHOr 0 a bl'-ll.'fC lleHvt ~ ~ ac: THbl>< Hp •Jt-l~:ltHlAHbl>< I"'V!HIIIMI,ISV!p y 8MOr 0 q>lJ I·Ha4l.'fO·
Ha~a fTC) 3TVIM rrapaMeTpaH ·- El C•J<:n·aeTc:TFJYIOI!fi'IX (:!A14HvtJJ,<:\Xv 
EPS -- TC>'-1 Hc>c: Tb l"lvtHfiiMIII~!!a.UIIIVI q>~J HI< UIIIOH<:l.lla; 
KO ~ '• ·- 'ofllfc:~o aapt:.VIpyG!MbD< nt'\lH\fvteTpOE!, <:?C:Jtllf 1'\0==0, Tc> cnn·vll•ll'ta<:U~I'"-'~ 

N I Tel -- MaK c: IIIHa~b HOr:! \of fiiC ~o IIIT'n~p aut41i! up 111 onTIIIMI.'fSa.UIIIIII; 
MXDEM ~ 16 - '-IIIIC~o peaoHaHc:oa < NX, Nz, M ) vt coo-rae-rc-rayw~llfx 

4 E K,i: IE N,i!:- ' HOTc>p~>tm pac:c'-tvtTt.mawTc $'1 up fit OAHOiqH:\TH(JM S<.o\nyc: l·{e 
up ot~ p aMt-11>1; 
LEV ~ 10 -- t"'a~~CIIIMallb Hb;~) ~(JP ~A~m HeJ'tvtHc~wHoc: Tejj( no~ $H A(J ~~ (JTOp oro 
UpOBOAIIITC: ~ paC'-1(:11' A QIC ~ P (k) 

L..SHJ:F -- q>J1ar; ,ec:.nllf pa~eH 1, ·-c> at.t"l!ltc~~wTc:~ .A G,.;,t:. ; 
LDEM- q>~ar; mcllllf paamH 1, TO Bbl'illfCll~toTc~ <6Ex,i.. /Ex,:); 
LOUT - q>~ar; mc:lll4 paseH 1, TO ue~aTa~Tc~ pemy~bTaTbl pac\ofmTa 

c:Tpyt·nypbt neptlfOAa: .J31€,r ' O(li,i:: ' 'f/ w T • .rt.; 
J:VAR~1 ~11111 2 - MeTOA pac\ofmTa ~:IIIHXpOTpOHHMX V!HTerpaliOB (cM.n.8); 
NNX(J), NNZ(J), MMM(J), r.u.e 1 < J < 16- Tpojj(Hfll '-!~em~' 3aaaw~111e 

peSC>HaHC ( C:M.. TT" 7) ; 

I<I<U, l. ~ i ~ 40 -· t"'ac:ctlfB '''.ll!!HTvtq>l''~~alll'"-'~ 3llet•lr:!HT(JF.l nepi,H:>14<:\.; 
KD < i) - F.l ap lll<i\lU40HHt.llil !IIH1J.(:?K c: :i. ··or· (J ::~ liG?I"H:!HTa; 
[1[1 ( i.) - AJ'tllfH<.o\ i -oro 3m~MmHT:::o\ 1TG!pvt014<:\ ·- [cl"tJ; 
DBB1(i), DBB2<i>• .... , DBBl.0(:.), 1~:i~40 .... ~~Ha'H!Hl'l~ H(:?lfi4Hetiii·HJC:Tetit 
TYO~~( 4B/B)., (i) Ill i.··o1•1 3~8M8H""(:? trepiiiD,ll<.o\ C 1·-·rJrc> TTO :1.0·-hlti! TTClps;t11,Cll<v 

np (lfMG!p B biA<':\'-1!11 AaHHbiX np (;? AC THE! J1(:1H E! Tlp IIIJ'IO:K8H(Iffll 1.. BbiB Cl1PITC :YI 

c~e.u.y~~~~~e se~!II~WHhl: 

MOMENTUM •• t"'arH(IfTH<:\~ :KG!cn:oc:n. B_l) .... [1"'<':\yc:c*cMJ r 
ELEMENTS -- ~fltcmJ 3J'Imi"H~HTOEI ''' HepfltrJ,ll(:?v 
LENGTH ·- Al!VIr-ta nept401la -- [c:t•t] :: 
PERIODS ·- '-IIIIC~o nepVIOAOB c:VIH}<pc>Tp (JH<:o\; 
CIRCUMFERENCE .... nepiiiMt~Tp yct<opiiiTr:!~:¥1 _ -- [eM]; 
RINTG -· pacC:TO~HIIfe OT 6C:-eEfQi}i-·;,~)-iH~-~~·r(.1pw!ll 140 .TO'H<t-1, r· 11,(:1 (JTTpmat~llm-· 
Hbt HellllfHejj(Hoc:TIIf <A BIB>., ( a ttep,llfaHHOtit nllc><:Ec>cTtlf ) .... [eN]; 
NIT ·- '-11/fc~o llllfK~c>a OTTTvtMVIr:JaUtlf~t; -----~ 
QX, QZ .... '-1<:\C:TOTbl 6eTaTpOHHbiX ~:ClJ'te6aHf.11i!; 
CMX, CMZ - cosjft( 111 cosfrf!:cc>oTEIG!TC:TIH!HHOv r.u.m ~,,.·- Ha6er•vt q>a3 
oeTa TpOHHbl)( t<O~e6aHI/fjj( !-Ia OAHOtl rreplllt1Am CIIIHXpOl' ClH~.; 
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COMP - KD3~~~u~eHT pacw~peH~~ op6~T; 
EKIN - aHepr~~ nyYKa - CMaaiHyKnoHJ. 
B Ko~OHKax nocne Ka~aaro aneMeHTa nep~oaa AaHw sHaYeH~~ c~eAy~-

~~x 'YHKU~~ ~ aen~Y~H (Mo~HD He awnaaaTb Ha neYaTb np~ LOUT=1): 
LENGTH - An~Ha i-oro aneMeHTa nep~oAa; 
FIELD - MarH~THoe none ~n~ rpaa~eHT a i-oM 3neMeHTe - t:rayccJ 
~n~ CraycclcMJJ COOTBBTCTBBHHO; 
£tETAX, BETAZ, ALPHAXr ALPHAZ -- GIH<:-l.YeHfJI~ q>yHHU~Iil f!>x• f= ·- t:cMJ, 
o()t l' o(. ; 
FIXB' FJ:ZB - SHB'-teH~~ o6o6UJC:?HHI>IX as~MyTos anerteHToa jPx '" .f:i!,,.; 
PSI' DF'SI - a~cnepc~(:>HHa:'il q>yH~a~UfJI~ 'f -· [ct<tJ ~ ee rrpot4f~Bc>nH<HI 
y;'- d'f!/tls; 

MXr MZ - ~aSbl 6eTaTpOHHI>IX Ko~e6aH~~ oTHoc~Te~bHO HaYa~a nep~ana
,)/x fJI ,p~ ; 
HIX, HIZ ··· apr·yMeHnt q>yHKU~'" $m:n~e Zx ~ 1:' i=" • 

Aa~ee B CT0~6uax DQX1 ••• DQX10 HanpoT~B nop:'il,llHOBDrO HOMepa Ha~
aoro 3~eMeHTa nep~aaa aa~Tc~ sHaYeH~:'il aK~aaoa aT~x a~eMeHToa a 
caa~r Y<H:Tonl A Gx. np~ ::->ToM 14~'P <:\ a (J6oml-m.'Hi!H~:'il>< DGX1 ..... DQX10 nm~a·-· , 
s~saeT nop~AOK yYTeHHO~ He~~He~HOCT~ no~R. B HOHUe Ka~ao~ Ko~oHK~ 
AaH&I cyt"'MapH&te aeJl~Y~Hbl cns~r·a '-~<"~<::TOT < C:TfH>Ha DQXX ) ' a T<H~~(:! 
SK,11<:\Abl a 3T~ caa~r~ o1· a~rro..rtbHbiX MarHI4TOB < cTpo~~<:-1. DQXM ) ' ·o-r F v1 
D-Kaaapyrro~bHI>IX ~~HS ( CTpOK~ DQXF ~ DQXD- CODTOBTCTBBHHD ). AHaJlo 
rWH-Ible! B(?.JIWoff.IIHbl ElbiBDA~TCR ,ll~$'1 .dt~ •• 

BKJlaA B OTHDC~Te~bHOe yaeJl~Y!:?H~e -~·eKT~BHDrO 3M~TT8HC:a OT 
K all: a or c> M<:\r H~THor· o a..rleMeHTa a biB o !4fJITC ~ FJ c: Ton6ua>< DEMXC, DEMXS, 
DEMzc, DEMZS. B cTo~6ue PER. yKaaaH HoMep rrep~ona , KDTopoMy rrp~

HaA~elK~T naHHI>I~ BJleMeHT. CyMMapH~e yae~~YeH~e BbiY~C~ReTcR no ~op-

MyJle: v ' 2 2. <4E x /EIC ) < 4- DEMXC&.) +- ( [ DEMXSt) v 

1.. L. 

rAe cyMM~poaaH~e aeaeTc~ no act~M Mai~H~Tat"' <A.JI~ <AE ~IE=- > --:e:\1-laJlo-· 
rw-tHt'l). Be~w-t~Hbt <~Et1 -i-1El(,c? o6:JmHa'-t<?.Hbl K<H~ DEMXC fJI DEMXZ "' tHiao-
A~TcR B OAHD~ CTpOKe BM<?.CT(?. C Y~:JlaM~P Ba,lla~UJ~M~ T~TT peaoHaHca: 
NX, NZ, M ~ pesoHaHCHo~ paccTpo~<O~ DEL • 

3. PACYET MATP~Q. ITOAITPOrPA1Mbl MAGNET, LENSEv SPACE' CELL .. 

KaK y~e rosop~~ocb' a rrporp!MMe SYNCEL ~crro~~:>ay~Tc~ Tp~ T~na 
3,11eMeHTDBP KOTOphle MoryT BXDA~Tb a COCTaa TTep~DAa YCKOp~Te~R: cao
OOAHbllil npcnrtemyToK, rrp ~MOYf'(J~bHbll-1 nvmo~~.Hbll'l l•larHI4T ~ F 111 D·-~~a<:\~py·
TT0,11bH&te JlfJIH3bl u 

I 
l MaTpi/IU&I 3TI4>< a~eMeHTOB B&IYI4:~~~TC:'il a rrc>nrrpor·pal'lt"'ax SPACEr 
~ MAGNET, LENSE, cooTaeT<::TaeHHD• ~ rrepenaiDTC~ yepes COMMON-6~oK~ a 
r . ,llpyr• ~e TTO,f4npor•pai•IMbl u 

' ' I 
I 3.1 TIOATIPOrPAMMA SPACE. 
~ 
f 

1 06pall.leHI4<:1: CALL SPACE <D>, I'At~ It -·· ~J114Ha cao6o.v,Horo nporte:Kyn{a 
l B [CMJ. 
[ Bbl'-t~c nsttoTc st M<:o\Tpf.IIUbl CJl(?.,ll~J~I11•:1rO 1:11111-tB: 

I 1 D 0 \ I 1 D \ 
AX == ( 0 :1. 0 ) . AZ :::: ( ) ( 1-··2 ) 

' \ 0 0 1 I \ 0 1 I 
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3.2 TIOATIPOrPAMMA MAGNET. 

06pa111eHM<:!: CALL MAGNET < F'Ci, J.)M, B > , r 1,\e 

PO -Maf'HfJI'THas:t :KeCTHCICTb Bj' - rr-.:~ycc:*c:MJ, 
DM - A~fiiHa MarHfJITa - [cMJ, 
B - MHAYKUI-1!'1 B Mi:\f'HfJITe - CrabCC]. 

lTonnporpaMMa Bl>l'-lfJICJ'Is:teT MaTJ: 111'-IHI>H:! •~.,leM(:!HTI>I rrps:tMoyro~bHor·o Mal~-

HfJITa c OAHOP014HI>IM TT('JJHi?M • 
M<:\TPI-'IUbl 

AX .... 

AZ ·•· 

I 
( 

\ 
\ 

I 
( 

I 

MMeiOT BfJIA~ 

:1. psin!f 

0 1 

0 0 

p<1-c:osf> \ 
\ 

2tg <11'::.) ) p 

I 
:1. I 

P':f ' 
\ -(11p)tg<f12) <2- ~tg<f12)) 1- ~ tg <':f12) I 

f ==F'OIB , ':f ==IJMIJ> • 

3.3 lTOAlTPOrPAMMA LENSE. 

06pa111eHflle: CALL LENSE (PO, D, G ),rAe 
PO ·-M<H'HMTHas:t :K(;!CTHOC:Tb B.f - r:raycc*c:MJ, 
D - AJ'IfJIHa J'IMHaw - CcMJr 

( 3 ) 

) ' ( 4 ) 

G - rpaAfJieHT noJ'I~ a ~MHae - r:raycclcMJr npM'-IG!MP ecJ'IfJI G(0, TO 3TO 
D-J'IMHsar ec~fll G > 0, TO aTo F-J'IMHsa. 

llpfll G ) 0 MaTpl-'1!.\bl IIII .. G!IOT S141l:: 

I cos<kD> sin(kf.:)lk 0 \ 
I \ 

AX ::: ( ·-ksin H~D> cos <kD) 0 ) ( !;;j ) 

\ I 
\ 0 0 1 I 

I ch<kD) sh <kD> ~~~ \ 
AZ ::: ( ) , ( 6 ) 

\ k*sh(kD) ch <kD) I 

r 14e I·~::::"/ GIF'O .. 
A~!'! G<0 3~eMeHTbl AX i.J abi'-IMClls:tiOTC!'I no <popMyJ'Ie < 6 ) ' a !HieMeHTI>I 
AZ i.j ·-· no <popMy~e < 5 ) .. 

3.4 TIOAlTPOrPAMMA CELL • 
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cooTaeT(:TE~yeT CTPYHTYP<:! nepWOlJ.<':\P ~H:\AaHHolit Mac:cwaoM KI <i> < c11. 
n. 1). ~cno~b3Y~Tc~ nop,nporpaMMbl SPACE, MAGNET w LENSE ( p111c. 3 ). 

4. ITOJITPOrPAMMA BETDIS. 

06pa~eHwe: CALL BETDIS. 
flop,nporpaMMa paCC\.IIIITbiBaeT OCHt1BHbHl! ><<.o\pawrepiiiCTIIII<III nepii!OAC\ CIIIH

><e_OTpOHa:: aMn~wTyAHble fox' P~ -· q>yl-11<141111<1' <PYHKJ.4WW o(x' o(i:: ' {x. ' 
4• P AIIICTTepCIIIOHHYIO q>yHHil!JIIO ~ 1<1 (:!a? TTpCllllt~ElOAHYIO "f/ 1 

Y Ha6er111_p<:\3 
6eTaTpoHH&IX Ho~<:?6aHHIIIIit }'6. ' /'1~ ' <.o\pq.JMeHTbl <PYHH14111111 $~o~'t'! lt'x' Xe ' 
\.l.ac-rc>nl QX, (~Z, a TaK:H~ Ko::tq>q>WUilleHT p<1C:W1,1p<:?HIII~ op6111T COMP [6J. ITp111 
3TOM 3Ha\.leHM~ <pyHKJ.4Miil onpep,e~~IOTC~ TTOC~e Hamp,oro 3~eMeHTa TTepii!OP,a. 

HaYa~bH~e 3HaYeHw~ <PYHKUII!Iit a&IYIIIC~~~Tc~ ws yc~oall!lit nepwop,III\.IHOC:-

o(111~ 0 > = 0('1(,1_. N > 

'f<0>= )t/<N> 

, 
, 

,8~-e( 0) =-• jJK; ~(N) 

'f 1
<0>:::: t· 1<N> 

r p,e N - HCH"'ep 
KOH1.4e TTepii!OAa 

fx,:<N> = 

TTOC~eP,!-1(:11"'0 

wMeer"' t:6J: 
(t, ~) 

b .f:l , 

()() tlfl (xl (lt) (lC) 

b12 * 02~- b_,!o* b2.!. + b13 f' <N> :::: --··---;-=-~{X)=-~(i)"·-·---··-·-·- , 
.... 11 2.1 

hd {X) 
1 b.tt *f<N> + b.2.3 f < N > -- --------··--cxl-----·-· 

I' 

( 7 ) 

tx,i:.) rx, t=) 
b.,_, + b '2.2. , 

2 

' 

( 8 ) 

. 1 - b2~ 

Hnp~u" llb~111 "'lib~~~~ ( 1.$ iq .$ 3 P 1.,5 M•n ~ 2) ne-
p~o.v.a YCKOp~Te~~ A~~ pap,Ma~bHOrO 1<1 aepTII!Ka~bHOrO ABM*eH!IIIit COOTBeT

CTBeHHO Bbi\.IMC~S'IIOTC~ a rro.v.npor•pa11Me CELL < n. 3.4 ) " 
3Ha\.leHIII~ <pyHHJ.4Hiil TTOC~e Ha*AOrO 3~eMeHTa TTepMOAa OTTpep,e~S'IIOTC~ 

~3 Ha~a~bHWX 3Ha\.leHHiit TTD C~ep,y~~MM <pOpMy~aM: 

I p (i+l) \ A I p<u \ 
( 0( (i+1) ) -- C<i+l>* ( o(. (i) ) , ( 9 ) 
\ t (i+l) I \ (<U I 

I f. (i+l) \ A I 'f'<i> \ 
( 'f' 1

<i+1) ) = A<i+:l.>* ( 'f'<u ) ( 10 ) 
\ 1 I \ 1 I 



.·- .. -

A 

2.. 
a 1fl) 

- 6 -

- 2 ai1 < i> 0.12..< 0 \ 
\ 

c (i) o. 11< i> a1-1.< i > +o.1 2.< i) o.2.1< i) 

- 2ct 2 ,< ;. ) o.u< i > 

A. 
a ~~(i) - 3~eMeHTM MaTp~uw A<i> i-oro 3~eMeHTa a nep~oAe rAe 

( B q>OpMy~ax ( 9 ) ~ ( 11 ) A~S1 rTpC>CTOTI>I ORYilleHbl IIIH,AeKCbl X Ill :i!: ) • 

Ha6er q>aSbl oel'al'pOHHbiX K0~(~5aH~Iil Bbi'-I~~C-11S1eTC!il no q>OpMym~= 

'Jt,~)< • ) 
t'l 12. J 

---ri;f:-,---:------:·- -------7£,-i)-·:------:---·--
o. -11 <J>'flt,!:.<J-1> -· a -t;t <,J>·«x,-!;<J-1> 

, ( 12 ) 

r AI! 4/ft,a:< j) - Ha6er q>a3bt Ha j-o"' 3~eMeHTe" 
J.13 onpeAe~eHHbtX Bbtwe ae~w-t~"" pacc•1111TbtEiaiOTCS1 QX, QZ ~ COMP: 

( 13 ) 

COHP::: <1/AL>* t:.. Ca~~<i>'f'~i-~) -ac:l<i)+<i+'fU-1>/.f>*D<i>J ; < 14 > 
i=1 . 

rae N p - '-l~c:~o nep~onrJa a yc:~~op J!Telte; 
D(i) -A~~Ha i-oro 3~eMeHTar 
P - pan~yc: Kp~a~3HM oc:eaolil rpaeKTop~~' 
AL - A~~Ha nep~o,Aa. 

ApryMeHT q>yHKU~~ ~~oKe no~yiaiOT ~3 c.neAYIOili~X q>opMy.n: , 
XK~i) ::: jt'..,Ji>·-·Q(~·~29L*DIHi>/(AL*Np> ( 1.5 ) 

i ) . ) 7 

rAe DD ( i) :::: ~ II < j) - A~~Ha a ,A(:> 11b r ~as Holil Tp aeK Top 111~ o1· H<:\ "'ami 

nep~oAa AD KOHUa i-oro 3~eMeHTa rrep~o,Aa. 
B nonnporpaMMe BETDI8 tHI3biB iH!TC S1 SPACE' MAGNET ~ LENSE .. 

5. OITTJ.1MJ.13AUJ.1~. ITOniTPOrPAMMW OPT ~ EXT. 

OnT~Ma~bHwe 3Ha'-!eH~s:~ napaMerpoa nep~ona c~Hxpo-rpoHa Haxons:~Tc:!'l 

nyTeM M~H~M~3aU~~ q>yHKU~oHa~a F c~eny~111ero a~na: 

'1 ~ 
F=<QX-QXO> +(QZ-QZO> ( :l6 ) 

I"AIJ! QXQ, QZO - Tpe6yeMble SHa'-leH~!il '-!aCTOT 6eTaTpOHHbiX KOJteoto\H~Iil. 

HpH 3TOM M~H~MYM HBXOA~TCS1 MeTOAOM rpan~eHTHDro c:nyc:Ka C7J. Bwxon 
~3 U~K-lla DnT~M~SaU~~ trpeAYCMOTpeH KBK no yc~OEI~IO AOC:T~~eHMS1 sanaH
HO~ TO'-IHOCT~ onT~M~3aUM~ F<EPSr TaK M no y~c.ny ~Tepau~lil NITO. 

06pa111eH~e: CALL OPT ( KQ, EPSr Hr NITOr NIT), rne 
KO - '-l~c.no aapb~pyeMwx napaMeTpoar 
H(1) ••• H(4) - MOAY-11~ trp~pa11JeH~Iil COOTBeTCTBYIOilJMX napaMeTpOB A~!il 
np~o~~*eHHOI"O BM'-I~C~eH~s:l '-laCTHMX npo~SBO.AHWX q>yHKUMOHa.na ITO 3~~M 
napaMeTpaMr 
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NIT ~ Y~c~o ~Tepaq~~, KOTOpMe naTpe6yroTc~ A~~ nocT~~eH~~ yc~o
s~~ MIIIHIIII"IYMB - F~ EPS ~ 

lloAnporpaMMa EXT (y, F> wrpaeT acnoMaraTe~bHYID pa~b. ~opMa~~u
Hble napaMeTpbl IIII"IG!IOT C~BAYIOUIIII~ CMbiC..YI: Y ( :1.) • "" Y (4) -- 'f(H~YUI~G! ::!lHa'H!!I-1111~1 
sapbiiiPYG!MbiX TH:\paHel·pos, F ·- cc>c>·rs<:!Tc:·rayK>UIG!<~ C-lHB'H:n~we q>yHK1.4~C>Ha~a. 
B EXT wcno~~uayiOTC~ noAnporpaMMhl CELL 111 BETDIS~ 

6. PAC~ET CnBMrOB ~ACTOT. lTO.nlTPOrPAMMA SHIFT. 

lTDJUTpOI"paMMB TTP.G!f*HB3HBYG!HB A~~ p<.'\C:'-IG!l'OB CAB!IIr'OB '-IC\t~TOT 6eTaT-· 
pOHHbiX I<O~G!OBH!IIIil £1 Q~~ P t16yc~oam~HH,biX HG!~~HG!IiiHO(::T~rllll TTO~~ (AB/B)., 
TTOP~AKa n a CTPYKTypHbiK •~eMeHTBK yc:KapwTe~~. Mcno~bSYIOTC~ c~eAyK>
IIIII!e Bblpa~eHHIII~ [8]: 

rne n 0 ::::Intt::<n+1>/2Jr El(,~=Ex,-i./(211·), A~~ /l"J~e"ll"'eeM: 
I(" 

< .. -1) * n! :1. 

A . :::: --------------------- * --------7-
"•" 2.. ... cl " [k! (J-k)! J * (n+1-2J)! 2 n T' *2 

B q>opMy~ax <17>-<18) 
E_,~- BMIIITTBHC:bl TTYYHBP 
p- paAwyc HpwawaHbl oc<:t~3olil ·qH:\e~~Topww, 

&p/p - !IIMTTY~bCHMiil paa6poc nyYHav 

, 

( 17 ) 

( 18 ) 

T' ·- paCCTO:'l!HIIIG! ClT r·~aBHOiil TpC\G!KTOpllllll P,tl T('.l'H~I,IP I"AG! ~~(:\ABHHbl 

SHBYG!HIII~ HG!~IIIHG!IiiHOCTG!Iil (AB/B~ 8 MG!AIIIBHHOiil TT~OCKOCT~. C~~tHXpOTpOHHMG! 
WHTerp<:\~bl I..,; I< BbiYWC~:'l!IOTC s;t a nr.>JJ nrn>rpaMM:C\X INTG1 ~~~~~ INTG2 (cl"' .. n ~ 8> 

· no qlOpMy~aM: 

~ K j •I( h+1- .zj (,:1 B) J I . = J P~ (s)·~J( ( S)·t rs). 13 h. s 
"J iC 0 

rne L - nep~MG!Tp CIIIHXpOTpoHa. 
06paUIG!HH~~te: CALL SHIFT <NNv Rir IV), {h\ 

NN - TTDP~Am~ n, AO KCll'Op(Jf'o t=<il.CC"'~TbtBaiO·rc:'ll ~Q l(,i: ' 
RI - paccTD:'l!HIIIe r a q>DpMy~e <18) - Cc:MJ, 
IV- 1 ; 2- BM6op MG!TOAB pacYeTa I,..J~ ( n. 8). 

7. PE30HAHCM. TTO.nTTPOrPAMt'!A DEMIT .. 

( 19 ) 

lTDARpOrpaMMB paCCYIIITMSBG!T ~BG!~III"'G!HHIIIG! 3q>q>G!I<TIIIBHOf'O 3M~TTC\Ca 
ny~Ka (.1, E r,e/Ex,t) TTOil B 03AG!IiiC T"S Ill<! M pe~:JOHC\I-IC (JE!. 

T~TT pesoHaHca saAaeTc :'ll TpOfjiHDiil uc~~biX '1~~tc:e~ NX, NZ' M < nl( ' n.' 
M - S (J)OpMy~aX (20-22)) a .t\~~ OJ..!G·HO~~ II!CTTOJ'IIa~3YKlTC~ c:~G!AYKlUIIII(i! Bblpa~e·-· 

HII!Rll 



... B .... 

I~ E)( z.\ 
( ,_ .. _ ........ ~... ) ( 20.) 

\ E.r,r I 

( !') .... •! ) I F; . 't ... . 

--~------------------------- * ..,~,1 c.:-- h·rf 
'::0 ·)(· .,, ·lt.f ·)(-" ·;tj I l'l I I ~(· I ,., I I '••• J' • I I )(I • I l :a.< . 

2:1. ) 

1''14ll! 3 :::: n.: *(~X + n~·lfQZ .... M .... p(o!(oC>H<lHC:H<":\:"l p:;~.CC:Tpo~-1H<:\v 
n t :::: 1 nlC 1 + l n., l .... rrop :"1~·!,0~=: p (i!~:lc H<':\ He,.:\ v 
1:;: ::::1...1 (2Cfl)? !...· .. n.:;~pllfMr:!Tp !:JCI·;Opi,IT(;i.l!$'1? 

,......E.. Cl . t. e' ~r Y r .... 1-i!"H:!~JT TOT ;!Uo! C 1'11>1C:J! r ' .. ITO f.'f B 'f'f u 6 .. 
Cvl'H><P oTp e>HHblf:! '''HTmr· p :,;\Jtt.: J,.. 1:1 bl' .. l viC: .lf :>1IOTC ~1 B HO/J, np or' p ar11··i:::l.H 

INTG :l 11 1JWI HHG2 rrc> q>op t··;~pn:u-1: ""• w. 

.:Z'ii' II? 1 In~ I ( ) 
t>-f -5 R ~ z. 'fh N +-h X -~e\ ~ o/s ..J~ .. I1 ~- rx f>r expL x.A..x ~ i: ') E, h < 2:?. 

• ~ 0 t-:1. 

r'j!.\e Xx ===flv.<e) .. ·QX·)f:e v ?t.r- ::::f11 <e) .... cz·)(·e .... ,,1.pr·yw11HT (P~-)HI<!~'''''' ~).ncn~o:,! .. 

06pa~eH~e: CALL DEMIT ( Nz, NX, M, RJ ), 
r;t\e RJ - a-ro r a 'opMyJte <21) - [c:MJ .. 

8.. HDlmPDI"'P(~MMhl PAC 1·IETt-1 C\111-· XPOTPDHHh!X VlHTETPA.JtOB ll 

INTGlr INTG2P SIMPS. 

lT o.r~ r_rp C>l' p at·•ti·'ti>t p :::1.c c: • .. t itlTbtB <:l.IOT !.·· HTO::!r' p :,,l .. ,rt;,t I ~<~J IC Itt l.,."'~~ P B ><on qu.ww n 
( 1 B) 111 ( ;,~ :1. ) .. I<"'· :t:.l.J. hi lit 1,1 ~~ ,_,, H T (;? r· p <:\ -Y! c D El "' ' .. ! t-1 c:" >': C? T c: ~~ I< ::.\ ~~ c: ~,! t·'ti··l <Ol. "' H T (;• r· p <:~ .. flo n 

TT , .. l .,· .... 0'·•!1' ~-).JIP!·•JI"I .. !'Y'II TT'"j'J'I'I('l"'·" i"'tfL·f'·<'·j·lt" 'l"f'l•"ll .. f;:.~ I 1 1') • ... , 1-( ( .,· '• :· ,, .. • .,1 .. ... ... ::J • "· • """· ... 1 ,. '· ..... '· .... t-~j K. ' . . . ...JI1xhil:~· .. .. , 

!iTOI•I 

JW!il. 

N 
~· ==:: L I. <:i> 

~I<' i '"' :1. 
11d K 

~.~:.3 ) 

ITp~ pacYeTe MO*Ho ~c:noJtb80BaTb a~:~a MeTona. 
M<:!T0/4 1 ( ynpDU.i>?HHhl!il) p<:ta.JtJf=::loB::':l.H m ltOl4Hpor'p<:l.t·•t:vH:t INTG:!. .. Hpt•i 
HOA~HTerpaJibHaM 'YHKU~~ annpe>KC:~M~pyeTC~ KBanpaT~~HO~ nap~6o-

3TO l~<:H.'!T :: s;t+t 

1 ( .. 1 \ .... ( f.' ( , ... , < ... rl II:') ( .. , ) .. J .... ~ .,j 1<. .. I .... ;,, .. } nJ I( , "' ,. Q!,. .• h .... I,J ::1 .... 

(G( ·t' ';+!:1(·f· +:1) )··~!• l'::o + (('~ 1 <·;· ~--·F 1
(·t'·+·1) )t·l• 11':> '}·)(;(Al.'liH) (·•) ( ::.l./, '· 

• ••• • •• •• 'o, L I' h-• , ,,f , •• I ool ,, o\o •• L ,f 1... , ,£,&., ••• h' ,(, . .. Y" 

I" ae d L .... ~~_,II,IH<:'. i ... ·or· o ::>liE? 1··1r:1 H T <:1. H(:! p PIc> 1~a. H p o:,1~.:1 t:l o !tHblm G 
1 

E! h!' .. ll-'lC: .•·t 5=noT c ;;t 

rro rrpaa~~aM a~''epC?H~wpoeaH~~ c: yYeToM ewaa 'YHK~~~ G: 

( 2.-!:, 



.... !y .... 

06paweH~e K noanporpaMMe: CALL INTG1 < I~ J, K ),rae Iv J, K
fYOH(:\8aT(i!llltl CTf:!THi~I·WI <pyHHl~!,llil f3i: '/3) v~ COOTf.li.:!TC'T'!H~HHO 8 C·TI\:J'·I:i:H:! (2!5) 111 

PaBHbt I'' " l'l u "'i i"(J(Jl"'~i"TI"TE!I"l .. f! .. !f\ P ,···.rtr''·-1;·.\(" ('J6) !:'1"''1'' •!!· 'l""·l'f'Cll•l l')"'>f! ")'f'b' '-i:' I('" .... "'" ......... ·' .... ~ ...•. ·•-··" ···•·!:!"'··' '··. r<:< •• l'..' 

n o 1.1 n p o I"' p <H··II•! bt l-'IB J1 ~Hi! T c: 5-i ,.,, <:H:: c: ''' B :::1 H ''' ... , 1:! i-·11'11}1 I nJ K < :1.) ''' J1 ''' J tt. 11. ,J. :i. ) l' l,< i ~ N ., 
MeTOA 2 peaJ1W8oaaH B noanporpaMM~x INTG2 ~ SIMPS. ~a*Aa~ ~8 

TT 01.\I'IHTf:! I"' p <":\Jib Hbl}( o~)y HI{ !~ltll-'1 13 :;>TO t·1 !•I (i! 'Y 0 n.::! <':l.lY Tlf.l Cll< C ll!!'•l!tlp IJ (;! T C: $'1 HC>.,'"I!IIHCl!•!Cl!''l 

3·-elit C: T(?.Hf:!HII! ~ 

3 
~:;' v ( 2'7 ) 

1"'1.\e S[ - AJ1WHa BAOJ1b I"'JlaBHCl~ TpaeHTOpWWv W8M8pl-'leMaR OT Ha~aAa i-e>ro 
3.11!!!M(i!t-rra HG!pt4C>~laY Fi <Si) .... Of.l,l"l:::l. W:l il>!.JI·H~l~ll!l-;1:: f3x,'l:. I' x)t',-l- vt' .. ~~o::Hp(,)illl./,!11"" 
G!H1'bt f""'i. ( 1~1\'\44 ) , .. t:::-~.><DlP'ITC::¥1 w:l yc:.JIOBI'a;t , .. Hi!Hp(:>pt.ll:lHDCT!·1 FiC:;t) ''' i:!e 

TTpOW880AHC~ Ha Hpa~>< i-oro DAeM0HTa: 

r~·(r·l·)::::!:', (0' F~(0)"::F~-:1 (d~-1.) 

I I 

l ' " L 1,. i-1. ' ' 
I I 2H ) 

F t < 0 ) ::: F i -1. < d ~ _ i ) F i. ( d ~ ) :::: F i. +-f < 0) 

r· At:! d L .... ;pn'' H <:1. :!. .... or· o :·:> .Jt <:? ,.,, (!! H T :::1 ... 

DTKYAar HarrpwMepr A~~ fo -9yHHU~W WMeeM: 

r,.~ '"' ¥> < :i. > , 

.. j3<:i.+U .... JO<i> 
- 3•------~--------/' . 

Y;(. 

f ..... 
'fl. 

d ~+.., 
I I 

f'<:i.) +)<:i.+1) 
-------z------ -

d i.+t 

I I 2·)(·fl ( :i.) + J (:i.+:!.) 

A<·; ·VI) .... fl (]') r .{. ··' ~~ .. . 
2 ·)( ................ ·- ........ ""5" ....................... . 

d i+1 

29 ) 

0~ :i.£N .. 

AHaJ'!or· ''' '·i Hbt(!t Elt.tp <l:KeHt'l :YI lt!C: ne>Ab ~" ~J ;o ·y c :¥1 A·ll Fl a nnp o~~ c: ,,,,.,m.u,t''"' t 111 X)(, i!: " 
naAee noanpoPpaMMa SIMPS e>cy~eC:TB~AeT ~WC~8HH08 WHTer'pwpoanH~8 

c: IIIC: TTO .J'I b 8 01!1 (:\ H 1·1(!! 1•1 (p 0 p 1•1 ~:J J'l h! C !tl!·•l H C: 0 f .. <:~ : 
g.+~ 11 

I = ry(s)ds = h<yo+4y1+2y.+4y +2u + ...... +2LJ +4L:J +u~)/3r J . . ..... .. 3 .J, -h-2. . h-;1 ..... 
( 30 ) 

s. 

0 .f. j ~ n 

06pa~eHwe K noarrpor'paMMaM~ CALL INTG2 ( I, J, Kr LFL ) 
CALL SIMPS ( EPSv Iv Jv Kv SUMr LFL ) v rae LFL - onpeaeJ1AeT T~n 
C~H><p01'pOHHOrO WHTerpaJla: 

LFL=l - AJ1R pac:~eTa WH1·erpaA8 Twna (19) ; 
LFL=2,3 - A~R pac~eTa WHTerpi~a Twnn <22) c c~HycoM ~ KocwHycoM 

C:OOTI!Ili!TCTF.If:!HHO v 
I, ... !Y I': 14t•IG!IOT TOT :K(i? ct·•tblc:.Jlv '·'TO''' Iii INTGl. 
EPS - Te>~HOCTb WHTer'p~poaaH~~ no C~Mnc:e>HY 

SUM - aHa~eHwe ~HTePpa~a .. 
, .Pe3y .Jib T ~:\ Tbt j:><:U5(>Tbt nc>M nop r· p <:u•tt•t Ti: :1::(:! ~ ··n·o 1,1 F.! I NTG:!. .. 

B ;:~at-:: J'II0'-1 f:!Ht,t(!' <:\El Top.,, B hlp <:t :~::::':\~ ,. 6.JI<H' n aap Hoc Tb l) • B. Bac t.•t.ft!,IUJV!H\.J ''' 

M.H. Tapoat,IHY ::i!<:l. nD.fH:!:::lHb!e ce>GG!Tb ''' not·•!Dil.ib 1:1 p<';l.6e>T<:!" 
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06pa~eH~m K noanporpaMMe: CA_L INTGl ( Ir J, K >•rae Iv J, K
tl'OI<l':\(3C\T(i!J'Ivl C'H!THin·WI (pyHEl~l,l!it /3?:: P /3-x P~ COOTf.lGTCTlil(i?HHt'l 8 C:·~I~:J"l:iH! (2~.)) 111 

patHibl n~, nx, trl c:oDTEI(i!TCT~I<:!HHO B crt!.J"·P-'Hi! C26)" F'G!~=~~Fit:.Tarcll•l p::H5e>Tb! 

nonnpor·p;,u-·it•lbl $-llil.n~•Hi!TC:$'1 l··f<::.c:c:,,n:! =::lH<:\ .. fii!I·Wllit InjK (i) I,IJ'l!-'1 Jhv.n ,J.:i.)' :t,< i~N, 
~<i,:o·r·•·J" ,., t')(''''' •ft"'!r)!~"'ll "' TT('l'''•r·)') .. 'l'l'"l·ff•1'l'< ,.N.f(''~> I" <~]'M!=·<~ ~< .. ,..-v, .. ,,., II'! I"._;; ~ fo+\ 1::. t :, ·::•,•F .'! .. : •• ;;rO:,'f, •• Ia • i-IJ t.l f, , O::i,,: o;:;,t', .l.l. :J,:., "I •• :) , • •,,t n I' .~ .. 1~(.~0:~-. ,Y ~ .. : 

n 0 }4111 H T 1.:! r• p <:\ -ll b H bl >< q> y HI< 1~ 1'1!·1 B :=:l T Cl t··l !•I ::! T 0 ,!'l,(i! ::':\. lT YY p 0 t< C !-'! l''ll'l p \.:1 (;! T C ~·'( n CJ.,"I !1! H 0 !''I C> t·•! 

3·-elil Cr<i! H!:!HIIl: 

( 27 ) 

rne 5[ - RJ'l~Ha BROJ'lb r.naBHO~ TpaeKTOp~~· ~8M8p~eMa~ OT H~~a.na i-oro 

3JieMeHTa H<i!p11!()1~<!l.P Fi <Si) .... 0{./,H:i:l. (1!(;1 (P!·~HI·~ll.llll·;l:: f3x,~ y x)l,ic pi' .. l<o::~!P(!)f.'IJ.~!II"" 
t'?Hnt f...,~ < l.,Sf{l~lt ) Ha><:0/4:\'Ii'CS:I w:1 yc.;tot:lt'n.;t I .. H:?rtp(:>pt.mHe>CT!·'' Ft<~:;t) ''' t:?f:! 

npOM(3BDAHCl~ Ha Kpa~X i-oro BJ18M8HTa: 

!::' • ( d • ) :o:F • ( 0) F ~ (0) ::::F~,-! <di.--1.) 

I I 

l ... L l.'ti • 
I I 20 ) 

F t < 0 ) :::: F i. --1 < d ~ _ i ) F i < d i. ) ::::F £ +-t < 0 ) 

I'' All! d ~ ···· /Fll'l H <!1. :!. .... <:H' 0 ::·> -11 (i! I''W! H T ::\l ... 

DrKyna• Hanp~Mepv a.n~ fo -,yHKU~~ ~H88M: 

f-~~ ::: ~(:i.) p f2.~ ::~ f> 1 
(:i.) 

j3<i+U .... JO<i) 
- 3•------~---~----

f ..... 
'ft. 

I .P ( :i.) 
d ~+-1 

I 

+j3<:i.+1) 
-------~------ -

d i..+t 

I 
+ .f; (:i.+:!.) 

f3 ( i + :1. ) .... ;s ( i ) 
2 ·)( ............................. ~ ....................... .. 

d i+1 

29 

AHa-1101'' l't'·i Hbt(i! El btp <':\:l~eHIII s:~ lt!C: no.n1a ~=~ ~J :o ·y c $'1 11.·>'191 <:\ nrrp o~~ c: lt!!•l<lU,~·tvt t 1-1 X)(, ~ .. 
na.nee noarrporpaMMa SIMPS ocy~eCTB~~eT ~~C~2HHOe ~HTerp~poBaH~e 

(:: II(C: no .Jib ;;1om <:~.Ht.1el·'! (pop 1·1~,J ..rt;,: Ct,ll··tnc ot .. ,,,~ :: 

S.+~n 

I = '~(s)ds = h(y 0 +4y~+2y.+4y3 +2~ + ••• +2y +4t1• +LJ~)/3r J . . ~ .. .. .. , .. "- 2. . h- ;1 .... ( 30 ) 
s. 

'·:J • ::: I .. J (s+h·>f J.) . J .. c ' 0 .$ j ~ n 
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C~HXpDTpOHHOrD ~HTerpa.na: 
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COOTB8TCTB8HHO ; 
l:t ... Jv I{ 14t•Hi!IOT TC:>T :r.:(:? ct··tl>IC:.Jtv ···To''' m INTG:!. 
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, F'esy-ltbT<:\Tbl JH\(:)c>Tbl Trc>»,rropr'p<:\l''tt•t ·n: :1::(:! • • .. tTCl 11t F.! INTG:l. .. 

B ~:lal-:: ..rtto' .. l f:!Ht,t(:! aEl T(:>p bl B t.tp <:•.:~:::a~ T 6.JI<lr' oaap Hoc Tb B. B. B<:1.c f.•t.JII'!UJII!H\.J ''' 

M.H. Tapuai'I~~I,.J f:la TTD-ll(i!:::JHble COI:!(;!Tb 111 HCli•IC>IJ.ib lil p;).6ClTCi!,. 
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" (i.l584E-01 5.f9J9f: .. c)f:r 9.6741l:··01 5.J2/'IIl-01 

· ·6 .• 4152E-01 ..... S· •. • ... ... l. Q~.E-U.1 ... ~.· .~" 7~5~E-01 -7.56481:::-01 
. ::6. 7874£+00_ 7lr,~iatP~-;,t, ... 6. ~lJ3E+OO -9. 0032l+OO 

.. 
'· 



l:U.H 
1 
'J 
~ 

I 
'1 

11 
13 
1) 

11 
1'1 
:-.!1 
~J 

2'1 
31 . 
;)~i 

MAX. lJLU~EE OF tl-SHIFHr::: 10 
t.MX= 2.01::.'-03 I::.'Ml= 2.:.-!t.-0.1 DP.~·= 4.0£-03 RR= 't.OE+OO 

UUXl l1UX2 lJiiX3 l.t(lXij li(LX~i 

'"· J!) 

1t.U'I:L40L-01 2.~.YOJ4L-01 l.t•3·',21iF-01 9.00/.~9t·-·o:-~ .~.Vt/66l:.-()2 
1.:.-.!l~:.:!t,[·-01 4.~'069/l: .. ·O~ -4.52~~~4E-·02 -3.6~~~·6'/t.-0~! ~·/.<Jlti/H:· .. Oit 
4.U'i~40L-01 ~./484qL-01 1.66SbOL-01 1.00515L-U1 4.1~84/L-02 
1. O;i192L+OO 4.5634~~1;:.'-01 J. 92N1E-0

1
2 -6.85~·91l:.-03 -5.91 /'11E-02 

b.OU/44F-01 1.ti11(NF-·01 -1.ti66~~6t:.-01 -H.46oue;t.-·O~! ·-9.::i/j021:.-03 
1.21721£-01 1.72092L-02.-::;.82Y3/L-02 -1.69U82l:.-02 i.~lUYJl-02 
6.78604L-01 4./2911~-02 -1.6900/E-01 -2.~5UJ?L-02 -5.42411[-04 
1.21U1U[+OO 1.66966f-02 -1.31441L-02 ·2.252&JE-03 -5.2650~l:.-02 
4.80968L-01 -6.5Y6S~E-OJ 5.3193::;1::.'-02 -1.43565l-03 -1.26904f-02 
1.0Y104FH>O - 1J.0'/444U·02 ··4.~it06:tE-O~' 4.21618!:'-0~~ -4.5~·iM4E-o:~ 
6.00066E-01 -~.'7'6143l-·02 -1.6~·6ti9l:.-01 1.62~8/E-02 8.917~11:·-o;~, 
1.;.!1!.J/6L-01 --~)./J2/4l:.-OJ -&.4<,1911:.-02 5.14:2~/1::··03 1.~W970t:-0:1 

6./tJU8l:.-01 · -J.i:.1:!681t:.-0~' -1. 5<1'/lt!t-01 1. /Otltt61::-0:! -lt. U.::-.'1'/t -OJ 
1. 21/Yll:.+OO -6.11 '1'661:--02 4. 5°2::1/E-04 6. 87510£··04 -5. 00106E-02 
ti. 889691::.-01 -1. 7365::1E-02 5.3o967l-02 -~~. 79412E-O~~ -1. 24tl42l:-02 
1.0•i137E+OO ~~.2BJ93t-OJ -5. 9'~·~3~1:-_:1 .. 02 -2 .~H /09E-03 -4. '118'1'~1:. -02 
6.0055.1\E-01 J.BbY45E-02 -1.Bl94BI::.-01 -2.53141£-02 1.44~4/l:.-02 
l.21721E-01- 1.51YO~E-O~ -5.8~6/Jf-02 -1.48/YOE-02 1.5842/E-02 
6./UUSJE-01 1.7710JE-01 -1.J~429E-01 -B~0195Jt-02 -2.411/U~-02 
l.218U2t:+OO 5.163/0E-01 .1.4!J646t:-01 J.H511:i.l::···l\:l -4.270/0L-02 

I ' 

' J/ 
JY 

l!UXi1 '1.0/6621:;;+01 1.:.!J6U~t.+OO -U.529:.!~)1:;;-01 .. l.bO,WH-01 -~{.1::!2'111[-01 

llliXI 1.1t!J64:.!1:::+UO ~).UYY16l:.-01 4.:Ut6:;.t.-01 1. tl~'l.~~·,9t:: ··O 1 '•. '1~06/l:.-02 

uuxu . 4il:Jbj44l:.··01 
I, 

' 6. 0//661::.-0:.! -~.16i.!14t:.-01 ...6.J001~~-0i'. 4.4U/1L-02 

1Ji1XX 1.3~0Y:c!t::+Ol 1.U1::.~4E+OO -6.~19/ltL-01 -2. U03JUI:' -0~ -2.10::.20l:.-01 

£LE.M lil!X6 lll~X/ Dl.JX8 DOXY DOX10 / 
1 - 2.D26YI:.-·04 -1.'7'0/YJf-02 1.ll56B2E-02 2.672YOE··OJ -1.96~~02f-04 
3 1.0368'7'1:.-02 6.556B~E-03 -1 •. !6106E-03 8.35242E-OS -1.45626f-05 

3.961821::.-03 -1.9~4551::.-02 2.)1118~-02 3.05803~-03 -2.34/06~-04-"' \J 

I 
'i 

11 
13 
15 
ll 
lY 
::!1 
~3 
•')j • 
.:.;)· 

D 
2'i 
31 
J3 
J~ 

J/ 
J'l 

-6.623561:.-02 -4.7/'1641:.-02 1. 31159F-O~~ L 15616£-03 -2. ::tJJMl-05 
3.124/SE-03 9.71854E-03 -5.6419~£-03 -1~520531::.'-04 -1.01/911::.'-05 
7.327821:.-03 -3.9681UE-04 5.B2174E-04 1.238901:.-04 -5.966621:.-06 
1.3/799[-03 1.032031::.-02 -1.770631:.-03 1.335/51:.-04 -6.05HYll-06 

..... 2.268J~·il-OJ -I. 44314£-03 -3.2264,31:.-05 -1.018641::.'-04 1.8308-.SE-06 
~.1299/l:.-04 -8.73544t-OJ -2.94J/3l-04 1.61461l-U4 U./OU~2l-07 
5.08L:!YE-03 ·-2.5!11/0E-0 .. ~ -1.11406b-04 -2.044:!0L-04 -3.21'16'/L-·06 

... f. 4.HIBI:-O:~ /.6:.!074L-03 9. 31664~-04 1.840UYt:-04 J,8~d13l-06 
~2.008191:.-03 -9.10480E-04 -1.212/BL-04 8./9440£-05 1.6515~l-06 
6.26/51[-04 8.635321::.-03 1.225f1E-OJ 7.900/lt-05 2.016331:.-06 
f.580~/E-OJ -8.93UJYE-OJ -~83936£-04 -1.27812£-04 -J.05Y52~-06 
l.J4066E-OJ ~8./Y454E-OJ -7./6265E-04 1.689091:.-04 2.32781[-06 

-2. /~not:.-04 -9.1~54'7't:.-o4 .-2. 96431E-04 -2.34l24t:-o.tt 4.6799~\f .. -Ol 
. 4.47~18l-OJ 8.61481[-03 -1.17~09E-03 2.617/6E-04 -8.551/~E-06 

. 6.::;116BE-03 -8.0644~E-04 5.5267/E-04 l.i7824E-04 -5.12/50L-06 
-/.U409/E~OJ 1.0210~£-0J -5.85~13£-0J -J.14600E-04 3.~9942E-06 
-6.44661t: . ..:O;.! -5.660431:.-02 ·2.654351::.-02 2.:.!2/J'll:-OJ -9.0143/t:.-05 

~·--···~ --· . .... 1 ...... -· ..... -~ .. - ... _._ ----- ........... -- ~ ..... ....._ ·-· ----.._...·r-- __ .. - ·~· ·"""- ~- ... _. 

OUXF 6.042/5£-03 -5.69~52L-02. ~o/6094£-02 6.061261::.-0J -4.27810£-04 

... ' # · DOXU 2.22002E-02 4.44J1UE-OJ -;.47491£-04 4.1J1H3E-U4 -2.40Uti2l:-05 
. 

\. · nuxx -9.~0107~-02 ... 1.24tJb'it:;·01 · ~~.WJ6YI?k·O~ 9.~~o1<i&-oJ -tl.U3tJY/~.··04 

r: , 

•' 



----···------------ ---·-- ---·------------- -------

,t. 

t:U.H 
1 
3 
!:l 
I 
<,' 

11 
13 
15 
1/ 
iY 
~1 

l.IUll . .lWL2 .IOlJ lllU'i illU~, 
-1.:.:!:.:!9l:JUl:-01 -6.!:l10.3'7'F-Ol -/.6:i!:l2UE-O:l ·-6.2'iY~~2L-O~ -ti.9109~,l-O:~ 

-4./~0UE--ol -L6442H:-01 2.41it·•401!.-·02 ~~.68'/901::-·02 :1 .~i~;:J69L-0:1 

. -1.22016L-01 -6.898601::-02 -/.9·i0'7'HF-02 -6./'t'i/81:.'--0~~ ··5.4~H19l-02 
-/.Olll:J~E-01 -2.81934£-01 ~2.111827~-01 -1.J4928E-01 -5.0/~~0E-02 
-1.:.:!61/ Jli·OO -·J. 003::l1E-01 -4.501 1931:. -OJ 8. 498/IE-0~~ 5. ;Bti~i<'!f:--0:2 
-::>,..0'42~8L-·01 -/.1618H::-02 /.203891:.-02. 2.1YO~ilf:.-o;~ 1.03~··56E-o2 

-1.12U/1E+OO -8.48:::il:.:!E-·02 -Y./06451::..-()3 Lt•1 1il'iL···OJ 5.0:.:!cd~!L-(12 

-o.OJ/451::..-01 -l.OI:.I:::,l•lf:..-02 -1.4!r4!:i6f.-Ol --4.14306f:.-o3 ~~.69J/l:ll-·O.tt 

-1. H!JY\.IL-01 1. 5'1!:•71 1::..-0~~ -4.LHIO~WI::. -0:2 1. .. H !.:.:::.'11.:'-0J ··1. Ol:W16E -02 
-6.4:J4J8£-01 2.540YlL-02 -1.2~'0:2~,1::.-0l (J.6•ilt>H-·vJ i:l.J/Hi/1::-·0J 
-J.i~048f:.+UO 5.68'15'11::.-02 2.JJ///1::.-02 -~.46046L-OJ 4.485931:::-02 

2J · -4.60 .. ~801::.-·01 2. H.l~.;~··E-·0::! 6.tWbO/t.:-02 -:;-,. 83683~ -·OJ 8. 2/26'/l-·03 
• ~5 -1.0J115E+OO 5.///84~-02 -2.2~~85£-02 2.4/443[-0J 4.25261f-02 

'2.1 

.SJ 
Jb 

' 3/ 
39 

-·tl. 1222JF-01 2. '7'50~~81::.-02 -1. 4~:4J9F-01 1. 42Y/JE-02 -J. 2fl/91 1::-(U 
-1.181'101::-01 4.1'15/51:.-03 -4.8t:JOOE.-O:! 3.46~10/[-(lJ -L0'7'JJ6F-O:! 
~6.8~4:J81::.-0i -~.J~J~YE-03 -1.31169E-01 -?.163681:.-04 1.282501::-02 
-1.2!J:2o4l:.+OO -8.84127'£-02 4.3j 310~'-02 '9. 5G/151:-0J 5.1/~,0~iF-02 

-~.03'111£-01 -6.2880YE-02 /.3~3131:.-02 1.YJ53SE-02 9.47653f-OJ 
-1. UO/Ol'+OO -2./9604£-01. -5.6t: 269t.-v2 -1.66218£-02. q.515~)4f.-02 

-6.19164£-01 -2.52iHe;'£-01 -2.2t1821:.:..01 -L465YOE-01 -7.0~61/1::.-0~~ 

UUlM -1.07/401:.+01 -1.134~91:.+0G -1.019481:.+00 -2.594/~l-01 ~.84'1221::.-01 

' 
u~zz -1.32oool'+01 -1.~JYY5E+OO -1.o~lJOl'+OO ~J.12Jl3l:.:..ot 1.134~7E-01 

£Ll:M 
1 

' J 

I 
'I· 
ll 
13 
l:i 
11 
1'1 

" 21 

DUL6 lllU/ 1J..UH LIUN l11Ul0 
-J.6/6Y1E-02 -~.448641:-02 ~.91~1/E-OJ 5.05j61E-04 -J.112HOL-07 

1.434191::-02 -~.46Y2U~-oj h.26184f-OJ 4.U90b4l-04 -4.0YY7Jl-O/ 
-4.1/:.:,b'll--0~ ··2.8'/li.'Yt-0/. 1~10:llt.i•-u2 6.YiJo:!2t··04 -·/.(/HW1tl:·06 
-1.16/~5~-01 8.U5JJ~L-OJ-~Y.6h)6/~-0J -1.204YOL-03 7.0U/1VL-O~ 

J.tHJY/1::.-0:1. 'I.U/•UUl:·~·ot+' 'i.'l~~ J/'1~.--0J 4.0;.HoH-O•i -1./~/l.:.L-0~· 
J.~Y46/L-OJ -J.01jY~L-O~ J.//~/~1::.-0J -i.Bl/U~~-04 1.68681L-05 
1.1214/1::.-Ul -6./J6~8~-0J .. 1.8~141E-OJ 2.09/JOl-04 -4.011:2/L-06 
/.06/0;;,I::.-04 8. 1t6Ui:Wl-OJ -3./1<>8bl::.-04 -1.11Jn~-04 --?.~•6'7'4/1::-·UH 

4 • .3663/1::.-04 b~56105L-Ob 1.Y0·4~f-06 -9.176JYL-05 -4.'15118~-07 
~l~Q6Y10E-OJ /.90010~-0J /.4~~/31:::-04 -4.315841::.-05 -2.301661::-0/ 
-6.i,4:2'16E·-03 -1. 00~~621::-·0J -1. b'·HWt:-OJ /. 1549'11::. -05 1.1/YOOE-06 

2J -1.145/9E-OJ -·l:I.J4 .. ~l:I;.!~-O~~ -9.Y8·t39F-04. -2.03:::!'191::.-04 -4.04</0lE.-06 

1.1 
2'-i 
31 
JJ 
J~ 

..:/.ll!:l30l-03 -tt.l/O::!:"•F-03 -6.27·iJ6E-04 1.6/006[··04 3.66ti04l·06 
2.11ll40E-·04 /.!J2JitltE.,·O:.S 9./4:dt-Jt:.-04 -1.469/5£-04 -:2.~:;/::rlOL-·Ot• 

1.1 tr414E-0.3 --1. 6941~)1:.'·-05 2. 47':'4 h -06 -? .13692L -O~'i -1. ~!'7926E-·06 
9.~ii:IN4t:.-04 8.4/0911:.··03 -7.2104-JI::.-05 -·6d912::!l-06 .. -1.018'it·L-Ob 
1.02465~-·02 ··1.412'7'6l:.-Oi J.o~:~OOF-03 6.:10DH.'-O~"i 2.0/Y//L--0·~ 

• :l~/l:i/981:.-0J ~·1.0::!'11(..11:.-02 J.~~J~~JSl:.-:03 -2.2J61S'E-0't Ltd82/E-O~i 
3.632~ii:-02 J.Y/'dlf:-OJ J.60ltH5~·-o4 2./9482F-04 -2.260'/M·-o~; 

.. 3.0~6111::..-U::! -4.4661/1:.-03 -:l.J6~'42£-03 -l.03~s'6l::-O~~ 7.'1292t.F-05 

' 
))Ult\ .4.04/YJI:.-O:l 9./~05Hi:-OJ ~!J~06~·50F-OJ -1.36466l:-·03 1.08(/16E-Oit 

l . 

r .. 
. ! 

; . 

. ' 

' . 
-! : 

.· 

I . 



l1P11JIQ}KI~IME 2 
1-'1\Ul:ii\AM S Y NCl:L 

C**********************************~***************************************** 
CUMMUN/lNll/ NrPUrKll4U)rDU(40)r~~(~0)rKU(qO)rNSPrPlr 

•uxu,uLu,ux,uz,u~ut10r40>rDl40> 
CUMMON/MAII\/ AX(JrJ),~X(3rJI rAL(2r2) rBL(2r2) 
CUMMUN/CALC/ CMXrCMLr~IXUrDILUrPSlrALXUrALZOrUPSlr 

~dfl X <40, ~~) , l:i l l (40, J) , 1.11 S <·!OJ rl.ILI1 S Ui0) , CUt'll·' d'1L d\MX \ItO) rAMi. (AO) , 
*HlX <40) rHlL. (40) ,,~ lXl:l UW.I rl· .1/.tl UtO) 

t;Ut'U'iUN/ 1 N I I lt'lX, L:i'll, l.tl·'l-', I\Ull, {\LL, h: 1 N ( 40) 
~UMMUN/UUXL/ UUX(l0r40)rUUL(10r40) 
CuMMUN/UlMM/ U~MXC(2lr~) rUt~LCt!irH)rUtMXS(21,8)rl.t~MLS(21r8lr 

~~UMXC\8rJ)rSUMLCltlr~),SUMXSl8rJ)rSUMLSt8rJ)rSXC(H)rSlC(8)rSXS(U)r 
*SZS<8)rSUXC(j),SUXSt3)rSlJLC(J)rSUZS(J),SUXCrHUZCrSUXSrSULSrU~MXrD~MZ 

UlM~NSIUN UUXXC10)rUULL(10)rUUXM<lO>rDULMC10)rDUXFC10)rUUZf(10)r 
xDUXU(10)rUUZU(10) . 

U.i.i'1LNS1UN KL\~.d riH4) rNNX(16) rNNL(16)1rNMM<16) 
UAlA KL/lHSrlHMrlHf,lHVrlHA/ 

(.;******************************************************************* 
C HH-'U I "i:>LLiCt\ . * 
~. NrNSP-NAM~~I\ Uf fLEM~NlS,CELLS * 
C Kl-ELEMENl ·IND~X: 1-SPACE, ~- MAGNETr 3-f-LENSEr * 
C 4-D-LENSE. * 
~ Ku-UrllM.i.ZAilUN INDEX * 
~ UD-LENGlH Uf EL~M~Nl(GM),ANGLECkAU> * 
(.;******************************************************************* 
(.; 

C READ Uf UAlA 

GALL ASSIGN(2,fUKJ:Lllr11J~lNC.UA1¥) 
NEkk=l 
R~ADC2r400,Ekk=410) 
kcADC2r401rEI\k=410) N,NSPr~XUrUlO,EMX,EMf'DPP,I-\J 
NEI-\1\=:::: 

R~AU(2,402,Ekl\=410) BGrBFUrBUUrRUUrCH(l)~L=lr4) 
NEI\R=J 

READC2r40l,EI\I\=410) EPSrKO,NllUrMXUEMrLEVrLSHlfrLD~M,LFUL,LOUirlVAR 
Nll\k=4 
I\EAD<2,400rEkk=410) 
I\~All(2, 406, EI\R=410) <NNX \l) ,L=lP 16) 
Nl::.l\f\=5 
REAU(2r400rEI\I\=410) 
~LAD(2r406rl::.kk=410) CNNLCLJrl=lt16) 
Nl:.l\1\=6 
RI:.AUC2r400,Ekk=410) 
READC2r406,ERR=410) <MMMClltL=lt16> 
Nli:.:I\=J 
li:I::.ADC2r400,EI\R=41D) 
READC2r404rERR=410) Kl 
NE~i-.:=8 
R~AUC2r400rEI\I\=410) 

ki::.ADC2,404rlRR=410) KD 
NI:.~R=9 
READC2r400rERR=410) 
RI::.AU(2,408rERR=410) DU 
Nt:..l\1\=10 
I\I:.AU(2r4UUrt:RR=410) 
UU /01 LU=lr:!.O 
Ll:i=2·MLU-1 

. ' 

RLAD (2, 40~, Eli:R=410) OJBB (Mtl rLG) 'MU=l, 10) 
701 CON llNUI::. 
400 FURMA1<80A1> 
401 FUt..:MAI C:!UXdD r20Xrf~.J) ·3(1X,U0.3i rlX,f-4.1>. 
402 FUI-\M?\1 d (1X,f8.2) dX,f 6.1,.. (1XrF4.1)) 
40~ FUI\MA) (1Xr~ti.irlXrl1,1Xrl4•2(1Xrl2),5(1X,llJ) 
• ,. '·· r·o;; oNiA ·, I ·""Jn i i li- 'j i \ /')i\ ( 1' If." • ] 1 ) 



401l fUkMAl ~4 dXrf-6.~) ,6{/6\lX,fo.D > > 
40~ fu~MAI <10{1X,f-J.1)) 

CALL CLOSt:. C.o 
GUIU 41~ 

410 PR1NI411,N~kk 
411 fORMAl (~~Xr'BAD 'rl~r'-Sl READ') 

SIUI-' 
41~ PI=J.141~'i..) 

·~· . 

1.1-'U:::l.{l)itkUU 
t:.KlN=SU~I (l~*'iJ8.)**~.+l3.*PO/lOU00)**~·)/~.-9J8. 

UAlA 1-Uk SYNCH~UlRUN lNit:.GkALS 

C Lut:.M,LSHll----fLAGS FUR CALCULAllUN Uf Dt:.MX,Dt:.Ml ANU Q-SHll-lS 
C LUUl---------1-LAG FUR F~lNllNG OF BElArALI-'HArMU ••• 
C YI:.S lf FLAG=l 
C lVAk=2---SlMPSUN Mt:.lHUU UF CALC. 
C lVAR=l---lHt:. Ml:.lHUU Uf CALC. WHllH SOME FQRMULA 
C LFUL--1-LAG FUR lUIAL PklNl Ul- lNlEGkALS lN DEMX DEMZ 
·c 
C 1Nl11AL DAlA 1-0k MAIN PROGRAM 

lJU ~6 1\=l,N 
KR=Kl(K) 
liU 26 J=lrlO 
lF~K~.E~.l)DBB(JrK>=O. 

2o CUNilNUt:. 
Di.J 2!:J Ll=lrN 
1\l~=Kl (Ll > 
lf<Kk.t:.U.l)~UB=U. 
11-(Kk.I::.~.~)BUH=UG 

lf(Kk.I::.~.J)UUH=HI-0 

lf(Kk.EU.4)BUB=BDU 
25 BBCLl>=BUB 

AL=O. 
t\S=O 
lJU 4 14=1rN 
lf(KD<I4>.Gl.KS> KS=t\1.1(14) 
AL=AL+ABS(UlJ(l4)) 

4 U<l4)=AL 
ALL=AUtNSP 
PklNl 'i2rPUrNrAL,RJrNSP,ALL 

Y2 fORMAl (2Xr'MUMENlUM='rfl0.1r~Xr'/CELL/'r2Xr'I:.LEMENTS=',l2r 
~~Xr'LENGlH='rF8.2r2Xr'RlNlG=',f!:;,.2r/2Xr'iH/LAlllCE/r2Xr'PERlUUS='rl2r 
*2Xrl4HClkCUMI-I:.RENC~=rF'i.2) . 

lf(KU.NI:..O) CALL UPl(t\SrEPSrl-rNlTUrNll) 
CALL Ct:.LL 
CALL Bl:.l UlS 
CALL lN1G1(0r-1rOr1r0) 
RRI=O. 
lJU 4/ IJ=i rN. 
Rkl=kkl +kiN (lj) 

47 flXB ( IJ) =h:Rl/OX \ 
CALL 1NlG1(-1rOrOrlrO> 
kiU=O. 
00 48 lJ=l,N 
RRl=kiU +IUN (lJ) 

4~ flLB(lJ)=kkl/Ol 
i.H.-lX=UX 
UU.L=U.L 
AMUX=AMX(N) 
AMUL=AML<N> 

' 

C CALCULAllUN U~ CHRUMAllC11Y 

HRX1=0. 
HRX~=O. 

HRXJ=O. 
HRX4=0. 
UL.I')"i -i\ 



. 
/1 

(;' 

llll /'!. L::.lrN 
1~(K1tL).~U.1)tiU)U/'!. 
l~tKltLJ.lU.~)~UIU/1 
H~X1=H~Xl-UU(L+l)*~~(L+l)*(~lX(L+lri)+~lX(Lrl))/2. 
H~Ll=HRXl+~U(L+l)*H~(L+l)*(31L(L+lrl)+~IZ(Lri)J/2. 

tiUIU/~ ' ' 

IU\X~=I-Il\X'!.+l•u (L +1) * 0.11S tL +1) tlll X (L +1 d) +ll.l ::> (L) Jtl(i X (Ld)) /i.. 
H~Li.=Hl\L'!.+UU(L+1)*lU.lS(L+lJ fHll<L+1rJ)+~1S(L)*ll1Z(LrJ))/2. 
Ul\XJ:: lll"\X..)·-ll.IHL+l) Itt WI X <L +1, 1> +i.ll X \L, 1)) ;:..! • +lll.l <L +1 HHll'l X <L+l r :.0-

*BIXtLr'!.> )/6.) 
HMX4=HKX4-llU(L+l)*(UUlS<L)*JlX(Lr~)+UDlS(L+l)*B1X(L+lr2))/2. 

CUN llNUI:. 
HkXl=HRXl-UUtl)*BH(i)*(~lX<lrl)+BlXU)/2. 
Hkll=HKZl+UU(l)*H~tl)*(BlZ(Lri)+SlZU)/2. 

lltS NU 1-Sl UlPULl MAtiNll ~lRl 
Hi-\Xl=HkXll (4. *i-' l *f'U)' 
HRZl=HkZ1/(4.*f'l*f'UJ 
HRZ2=HkZ2/(4.*f'l*RUU) 
HMX2=H~X2/t4.*Pl*kUU) 
H~XJ=HkXJ/(4.~f'l•kUU*~UU) 
HkX4=HRX4/(2.*Pl*KUUJ 

(; CALCULAilUN U~ SYNCHl\UlRUN lNlltiRALS 
i,; 

.l~(LSHlf.Nl.l) tiUIU.~~ 
.IJU 200 NM-1 d.O 
NN=NM 
lHILM=O. 
lWXl'l==o. 
LWXl-=0. I 
Ul.JL~ =0 • 

. LHUD=O. 
l.WXli=O. 
li-(NN.til.LlVJ GUlU 206 
CALL SH.lfl(NNrRJrlVAR> 
DU 20!:1 L=lrN 

GUW 20~ 
. 202 UUZM=UUZM+DUZ<NNrL>•DB~<NNrL) 

UDXM=UUXM+DUX<NNrLJ•DBB<NNrL) 
GOW 205 

20J UDZF=UDZl-+DUZ<NNrL>*DBB<NNrL) 
UUXi-=UUXF+DUX<NNrLJ•U~B(NNrL) 

GO'iU 20~ 
204 UUZU=UDZU+DUZ<NNrL>*D~~(NNrL> 

UUXD~UUXU+UUXtNNrL)*UBB<NNrL) 

20~ CON llNUE 
:.!06 CUN 11 NUl 

200 

DULl'\ WN> =U.iJZM 
l.lUXM O~N) ::::U.L&Xl'l 
lllUf (NNJ =illJLF 
DUXt <NN) =U.iJXF 
DUL.l.I(NN)=UDZ1.1 
DUXU(NNJ=ODXD 
DUXX(NNJ=ODXU+U.iJXF+UDXM 
Dilll(NN>=u.iJZD+UUZf+UUZM 
CONTlNUl 

t: lND Ui- CALCULA 1 WN U-:JH If H, 

C UU1PU1 UF RlSUL1S 
i.: 

\ 
\ 

PkiNl Y5rNil,uXvULrCHXtCMZiCUMPrEKlN 

. ... 

YS FUI:.:MA'i UXr ~ Nll =', 14, 2Xr ~ UX:o~, F/.4, 'Ul=' rF/ .4r2Xr 'ChX=' rf7 .4r2Xr 
*'CMZ=',F/.4r/1LX,'CUMP='•ElO.JrJX,'EKIN='rE10.3) 

lf(LIJUI.N~.l) GUlU JJ 
Pk1N1 ~8,BlXUrALXUrB1ZUrAL;.u,psr,bPSl 

YB FUkMA'I \2Xr 4HUUUUr23Xr3 <1Xrl 8.2, 1X,FY .5) )' 
.:··· j .• .. ' l. 4 ·~ l'i "' J 



• 

'} ... 

*'tXr 'BtlALr r'tXr 'AU'Ha~z~ dXr 'f lXH' rJXr rt- lll.l') 
iJU :.:! 1:.:!=trN 
lk=Kl (1:.:!) 
PR1Nl '16rl:.:!rl\l (LO ri\U(L:!) rKL .lR> PlJiJ(U) rHHO~> rBlXO~d)' 

*BlXU::!dhB'iZ<Ibl) rBLlU2r2) rllXlHL:!) rf'IZB<ll> 
1-Ui\MAI (1Xrlb2U1> rAl r1XrU1. 4r1Xrl-'1.2r2(1XrF8.2r1XrF9.td' 

*2\lXrl-6.4)) 
~UNI.lNUl 

1-'1\lN I 100 
i-'i"\.i.NI 10.2 

102 H.l~\MAI CLX1 't:.U:M' ,;..;:x, 'L£NI:J'IH (CM) 'r6Xr '1-'SP r~X, 'l.tf-'SP rJX, 'MX' r/Xr ~Ml' r 
*6Xr'H1X 1 r6Xr'Hll') 

DO J D=irN 
1k=K1 (!.)) 
Pk1Nl 1U6r1J,Kl(lJ)rl\lJ(lJ)rM.(lR)rUlJ(13),1JlS(l3)rlJDlS<l3)r 

*AMX(1J)rAMZCl3lrHlX(l3)rHlZC13. 
106 1-UI-\MA I \1Xdb2 <11), Ab 1X rll2 . 5, 1X rFU. b 1Xr f 9. 5' 4 OX rF7. 4> > 
3 ~UNllNUI:. 

1-'R 1 N I 1/1 r Ht\X 1 , HKX2, HI·:X~~ r HRX· 1, Hf\L 1 'Hl\L!. 
1/1 HJRMA I U r 2X r 'HKX1=' 'F6.1 dX, 'liRX2=', 1-6. i riXr 'HKXJ=', F6.1, 1X, 

*'HKX4=' rl-6.1 r:.!Xr 'Hf\ll=' rl-6.1r 1:(, 'HRL2=' rFo.l) 
JJ t.:UN llNUt:. 
~ 
~ . UUlPUl UF U-SHlfiS 

6 

7 ' 

(; 

/4 

11-(LSHlF.N£.1) GU10 66 
1-'RlNI iOO 
PRINI UO 
PIHN I 100 
PRINt l40rU:V 
PR1Nl 141rlVARr~MXri:.MZrDPPrRJ 
1-'RlN'I 100 
PRlNl 115 
DO 6 16=1rN 
lFCI\l(l6>.t:.U.i)G0lU 6. 
11-{=1\1(16) 
PI-\INI i10rl6rKL<1R)r(DUX<L6r16)rL6=1r5> 
i.:ONllNUt:. 
PK1Nl 120r CUUXMCM6>rM6=1r5) 
PK1Nl 12ir(UUXF(J6) rJ6~1r5l 
PRlNl 122r(UUXiJ(I\6)vl\6=1r~) 
PK1Nl 12Jr(UUXX(I\9)rl\9=1r5) 

GU'IU/4 
f'RlNl 100 
F'RlN'I i 16 
.1.10 7 ll=lrN 
lf(l\lC17J.EU.1>GOIO l 
lR=Kl (17) 

PRlNl 110rl/rKL<lR>rCDUXCLlrl7lrL7=6•10> 
CON llNUl . 
PRlNl 12Ur(.IJUXHtM/)rM7=6•10) 
~'RlNI Ulr<JJUXFCJJ)rJ/=6d0) \ 
PklNI 1~2rCUUXiJ(I\/),K/=6rlU) 

. ~RlNl 12~r(UUXX<M8>rM8=6,10) 
lHI:. SAM£ Pll~E FUR Ul • 
1-'RHH 100 
~·t.:INI 80 
1-'1-\lN I 100 
1-'1-\lN I 12~ 

lJU ti lti=lrN 
lFCKl(l8).~U.l)G010 8 
1R=Kl (l~) 
PRlNI 110rl8rKL(lt\)r(iJULCL8rl8),L8=1r5) 
i.:UNllNUE 
PRlNl 1JUr(UULHCMUlrM8=1r5) 
PRlN1 1~1r(DUlf(J8)rJ~=1,5) 

PklNl lJ2r(iJULUtK8)rl\8=1r5l 
PRlNl lJJrtUULL(MM)vMM=ir5) 

i .: i I 'f t 1.1. /.~ 

. ·"" 



t-'1\.lN I 1~6 

lJLJ Y l•i:::lrN 
lf(KltlY).lU.i)~UlLJ Y 
lR=Kl u•n , 
PklNl 110rlYrKLtlH)rtDUL(LY1 lY)rLY=6r10), 
i,;ONilNUt:. 
PWfNl 1J0r(UUZMCM9)rM9=6r10; 
PH1N1 1Jlr(lJULf(J9)rJY=6PiO; 
PRlNl 1J~r(lJULU(t\9)rK9=6rlO: 

P~lNI 1JJr(lJUZL(KK>rKK=6rlO: 

C CALCULA UON ANU OU'I PU I Of' .Di.MX' DEMZ 
(.;-

66 CON"!INUI:: 
lftLUl::M.Nl.l) GUlO 170 
f'IUNI 100 
f't\lNI 141rlVARri:.MXri:MZrl.lf'f'ri1J 
PRINI 80 
PRlNl 100 
lJU !:JO L.U=ld6 
lftL~.GI.MXUt:.M>GOlO 1/0 
NXX=NNX ~Lll) 
NLL=NNL.tLil) 
MNN=MMM (LU) .. 
DI:.L=ABS(MNN-UX•NXX-UL*NZZ) 
(.;ALL Df:.Mll CNL.lrNXXrMNNrt\JPl'N\R) 

·;· Pt\1 N I 150, NXX, Nll, MNN, DEL, 1.11 ~MX, lJLML 
lf<L~UL.Nl.l)GUIU!:Jl 

1-'RlNI 80 
UU 1 'N LSI-':=1 '4 
Pt\iNI 100 
1-'h:lNI l!:Jlrl::W 
Ph:lNI 152 
JI=O 

· .IJU 198 Ll=irN 
1F(Kl(Ll>.I:.U.1)G01Ul98 
Jl=Jl+l 
11-\=Kl (U) 
f'HlNl 1~JrLlrKL<lR>rLSPrDEM((.;(JlrLSP)rDEMXSCJirLSP),1JI:.MZL:<JlrLSP>r 

*DI:.MLS (J I , LSP) 
198 l:UNllNUl 

PK1N'I lOO 
PRlNl 1~4rSUMXL:CLSPrllrSUMX~<LSPr1),SUML.L:<LSPr1)rSUML.S<LSPrl) 
PRlNI 155rSUMXL:(LSP,~lrSUMX3<LSPr2)rSUMZC<LSP,2),SUMZS<LSP,2)' 
PRINT 156rSUMXC<LSPrJ),SUMX3CLSPr3lrSUMll:(L~Pr3)rSUMZS(LSPr~) 
Pt\lNl 15/rSXC<LSP)rSXS(LSP>rSZC<LSP)rSZS<LSP> 
PRlNl 100 

19'1 CUNilNUl: 
f't\,lN I 80 

51 Pt\lNl l!:JcJ,SUXC(l),SUXS(l)rSUL.C(l)rSUL.S(l) 
PRlNl 159rSUXL:(2)rSOXS(2)rtiULl:(2)rSUZS(2) 
PklNi 160 r:iUXC ~J) ,SOX~ (J) rSU.4(H3> rSUlS (J) 
Ph:lNI l6ir:iuxc,suxs,suzc,suzs! 
f't\lNI 100 

50 CUNilNU£ 
(.; 

100 ~URMAl~/) 

~o ~UkMAl CiXr/S(lH*>> 
110· FORMAl UXd.b lX.rAl dXr!:J tlf't:.l:.!.!:JrlX)) 
115 fUt\MAl(lXrt~li:.M~,~Xr'UUXl'rYXr'I.IUX~'•YXr~uuXJ'rYXr'UUX4'•YXr'UUX~') 
1~~ 1-Uh:MAI '1Xr'~L~M'r5Xr'UULl',yX,'UUl2'rYX,'UUL~'•YXr'UUZ4'rYX,YUUL~')· 
llo ~UKMAI (1Xr'll~M~r5Xr'UUX6'rYXr'lJUX7'r9X,'.IJUX8'rYXr'UUXY''9Xr'I.IUX1U') 
126 FUI·\t·iA I 0 X, 'lLI:.M' , 5Xr 'ltU.L6' , '/X, 'IJt.iZJt , 9Xr '.llUZti' , YX, 'Dttl 'I' r YX, 'DLU 10') 
1:.:0 FURMAI (!,1Xr 7 .1.illXWr5<1X•lr't:12.5))' 
lJO FUk~lA l U dX, 'liU.LJl', ~ (lX dl·'l1.2. :)) ) 
1~1 i~ UkMA I U rlX, 'llUXf' r 5 CiX df'l:i.2. :J) > 
131 fORMAl (/r1Xr'DU.Lf'r~C1Xr1P~l.2.5)) 
1.22 FU~MAI (ir1Xr'DUXU'r5,1Xrlr'El.2.!:J)) 
• '· • c; •L•.'>it\ 1 t ·" .. 1 ., • fi 11Tll 1 r • ~ ( 1 X:, H·'{:- 12. ::.d ) 



l~J ~UkMAl ~/rlXr'UULLtr~llXrlPll~.~Jl 
140 ~ Ut\MA I ( ~6X, L6HMAX. Ul:.l:il\1.:.1::. Ui~ lt-SH H I S = d :.0 
141 f Ut\MA I \4X r 7 Ml:.l iiUll- 7 di rlX r 7 1:.11).= ~ df'l:.l:l.l dXr ~ l:.li.L= 1 r1Pb.8.1, 

*lX, 7 l.ll--'1-':.: 7 , if'LU. b 1X, '1\l"\= ~ df't.8. j > 
1!::10 1-Ut\MAI (1Xr 1 NX=' dJr1Xr 'Nl.=~ d~.dX~ 'M=~ ,lJriXr 'LII:.L= 7 ,1J-'[Y.2dX, 'LlUiX=

7
· 

*r1~1:.1~.~r1Xr'liLMl='rif'L1L.~) 
1~1 fUt\MAI \36Xr'PI:.t\lUU='rl1) 
1!::1:..:! fUI'\MAl (1Xr ri:.LlW r iX, ~ t-·U.:.' r 4X! ;- llLMXCi', 7Xr ~ DEMXS' r/Xr '!JI:.MLC' r /Xr Y lJt::MLS 

7 
>. 

1~,; 1-LJI:.:MA 1 ( lX, u, A1 r2X db LX' 4 dX: 11-'1:.!1. 4>.1 
1::,4 1-UKMAI\lXr'SUM tl'dXr-4(1XrH'l:.:l.L\JJ 
1~~ 1-Uf\MAl UXr ~~Uti 1-' dXr4 OXr H'l-.: 1. 1d) 
1~6 FUt\MAI\1Xr'!::iUtllJ 7 rJAr4nX,H'l:.:l.•1)) 
1~/ 1-Ut\MAI \iXr 'SUr\ 'rJXr 1i 0Xd~'!::.:.1.4)) 
1~8 1- URMA I (lX, 'SUMMA W r1X, 4 dX ril '1::.11. ';l J 
1::-,'1 FUI-\MAI 1.1Xr 7 SUMMA F'dXr4\iXdi'I::.11.4JJ 
160 ~ UkMAl OX r 1 SUMMA D' r1Xr 4 (lX' 1l'El1. 4)) 
161 1-UkMA.i UXr 'SUMMA '' 1Xr4 <lXr lPl:.li .4)) 

110 SlUt-' 
t::NlJ 

·;- ___ , ..... --

bUUkUUilNL SPACI:.(DJ 
t:urli'llJNII'-ltili:.:/ -t~X(J.J) rl!XC.rJJ rAZ\2r2) rJ.!LUrD 
t'lXl1yJ):::0. 
~XC..~ d) ::::0. 
nX<.~r U.:::O. 
fiL c.!, u ·=v. 
AX d' U :::J.. 
{1X ( 1 , ;,.; ) ::: Ll 

f1i011>==1. 
,:)lU,2):::1. 
AX <.b ::..!) :::1. 
AI...Ur2J;..;;lJ 
h:t.l Ui:.:N 
[i~ll 

SU~RUUilN~ MAGNEl (PUr0MYBJ 

. ... 

CUMMUN/nAik/ AX(Jr~),~X~J,J),Al(2,2)r8l(2r2) 
K=PU/l:.: 
Fhl c;:[lj</ !\ 
t.;;:;::.:i..;US (i-'hi i 
~l·~:::.~;J.I\ ~1--'fll/ 

l i•(:::.:l· t ll/ ~~. 

I N";)lii (, i ,;j /LGS ( lN) 
. r,;.. <..l, 11--i .• 

,.:,;, U 1 ',.;'; '-"iO<::iN 
,·, ,., ~ .i. y ~ j ~ '.; * (1 • - cs) 
t',,., ~::; r 1) :.::\). 
,:,A(~""~~ :.;.;1. 
; lA \ l.. r .J) :. · ~~. )( l N 
~L~lrl)=l.-~Hl*lN 

HL U ''j.) :::!l::·tl·'Hl 
i-11... <.:.;, ::::> :::1. -·I'IH * ·1 N 
AL(~rlJ=-(2.-~~l•lNJ*iN/X 

HE i ui·\1'>~ 
LiW 



··~.> 

::l.J.l:il<UUJ1Nl ~.-Lr-l~iLI.i'l.hi•ru/ 

Lui'irii.L~/ r,rd lU .-i,\ (.:it .:l) 'il/;. d d; , liL c;:' ;d) v .l:>L c2, ::!) 
i::.i\:.::i;::.:s d:i) 
li- Uii\.Lii .L(··vi) GJ IU 2 
Li'iU. ~~. ,:,L. 0.1) 
1\Lil.!lii·< 
l:uu;:i!tiL 
tii'\ .:.,'\11'\ I ~ ':.1 

iif\ <:.;u.\ i \_ r'd\) 

I·:!;J.••JI)•.nl'. 
,_:;; ··~lL ~:·'iH) 
";u,.:j.i. il \ t· rH) 

Lt\•L.I\I'U·'jiJ) 

J,\J."·l./LX 
Lll·-' (LA I LXi) I~. 
~iii:·: ~LX .. l.X1J ~~~. 
{IX I, 1, ,;) . 0. 
II X I. .l , -~) .. v • 
H Ui.i.i.U.Hil.l IU l 
{\I\ ~ .l 1 l) :.::L;.) 

;,x \~'v /) ·-L~J 

i-)X d, D =~N/f11\ 
1•\X L.', 1 J =•-1-11\*SN 
A.:. (1 r 1> .::CH 
t"il C.:',J)=CH 
Fti ( 1 , ;~) ==::;H/AK 
Al U, 1) ::-cSH*AK 
!~i:. IIJI'\1'1 

l AX(l,ll=~H 

FtXc2,2):::LH 
;:,x U ,1) =SH*AK 
AX(i,2)=SH/AI\ 
Al ( 1, 2> =SN/Ai\ 
f.IZ (2, 1) =-·SN*AK 
ttL ( 1 v 1) :::CS 
f~l (bD =CS 
Rt.l ur.:N 
t.Nl.i 

\ 

. ' 



~U!ii\UU 1 .l. Ni:: UL I lJ .i. :J 
1.1H1Ui;:i.llll'l 13iH..)J ,~(..:i~·~) 

LUMMU~/~~iK/ AX(~~J),~~(~,..:;)?AZl2v~J~Ul(~J2J 
LUMMUN/lNll/ NYPUrKll0UJ tUD(4U),~b~40)rKU(40J t 

*NSP,PlPUXUrQZU,~x,u~ 
LUrli'lUN/ Li::.~t.:/ l:tlX ,. CMZ, l~ i \! ... ;_: i .LU, l-'Sl? ~;U:.U ~ r1:...LU l' .Ur . 

*BlXi,lpJd) r.t3i2.\•iv,~J ~J.Il::i\4• .. J..llS\40) ,CiJi'lf',ALrP1l'1X( 1 ?f;i'iL(W) 

-ltrHlX 1.40) nll.L (··h)) 
Al1:::J:>;:<, Cui.; 
;)i...;;;;:.t:X \ l, l.) 

i;:.d-"l3X \:.C', lj 

iiL.):.::.IJi, ~..:: y.:}) 

1-1::..:)=ilX n dJ 

Ci·IX= \tU 1 +A.:::.o ~~~. 
l~lAU~\t.:MXJ .bi.O.YVY~) GU lU 2 
i.> I XU::i)l..!S \i11.:.'> /~W\ I d.- Ll'IX 'ilc..;) 

. --~ 

r)L,\U:.::_ ~Hll··,i.:L) 1 (l.. l\<.iUl\ I d.· Ll'ii\l!·Ji:...~)) jlt).[GN d. v('IL::) 

I·'Sl '" \ a'n O:i: i\.!..5 :~)1 JXii:~2+A1J) I\~.* ( 1. ··LJi;O ) 
1.11-'Sl ::: \,);.: 1 1iJ-'Sl +,:\l.J) I~ 1. ·-;~L :.!) 

2 ~IXtl,l)=BIXU 

1:1 X ~ 1 , .:::) ::: ~~~L XU 
i.li X 1.1 d) ::: d • + .::.:1 X ( b l.) >Ot D I .t.> I X ( 1 d) 
lll s (l > ==r'::>l 
!.I.LilS U.) ::::lJI-'Sl 
Ai1;,.uz 'i d> 
l=H2=~L. d, l.) 

A:.:!.-!=.L~L. C!' ~> 
,:i~l=J:.l.:. (;2, 1) 
~ML.~~A11~A~2)/~. · 
i~~A~Sl~~L).b).0.9YYV) GU )U 6 
U l.i.U'.::fU.1S ~iU:LJ /SUI\ I \1. ··Cl''lL. Ht:L) 

ALLU=(A11-A.:::~)/t2.*SQRlC1.-CM2**2))*SlGN(1.,Al 
6 .l:.lli.(l,l)::::HILU 

H i L. ~ 1 , 2 J =ftLZtJ 
l:ill U d)= (1.+1{1 L (1 r2) H2) l~Ld1tl) 

CU1'll"'::::O. 
~·=f·u 

1-lhiJX::::IJ. 
AMUL."'O. 
iJO 1 J.::.~l, N 
ll "'l·-1 
J.:F U:. LU. 1) l"l = 1 
l\=Kl U:) 
ll=lJiJ (1) 

B=.Bl:l (l) 

lJl=l.I.LS(l i) 

l.llJ.i.=liUlS d i) 

.l~(K.N~.2) GU '10 JO 

·' 

CALL,MAbNfl CPrLlr~) . ' 
ltJMi"'=CUMt-'+(l+l.ll*B/P)*U+AX;l,J)*UUl-AX(ir2) 
GU IU :.:S4 

JU l~ (K.N~.l) GU 10 Jl 
Lt\LL :Jl-'i·iL:i:. W> 
UU I U .:-111 

.. 11 Li;U. U:NSL tr· v L1, ,L:) 

.H L.UN lli~Ul:. 
Ul=AX(lvl)MU1S,ll)~AX(l,~ *UU1SC11>+AXl1,J) 
iJ1Jl~UJ '11X~bl)>(lil:;;Uli+f1((2r:!>*lll..fl~(ll)+t'~X(2rJ) 

Ul J \J.. > :::l! J. 

Lll•l>~·AX~lrl)~fi~ 
L u, ~) .::--~~. ·lti\X U 1 J.) !il)i\ \1, L 
L \~~~)== .. -~ .. ·;(-,:~&X~~' l) ·Jt1;;~ ~~~ :L. 
t.:(l.~1;~-AX(l,l)~A~(2,1) 

L(:.:!rJ)=-AX(lv2>*hX(:.:!y2) 
L~i,~)=AX(l,2>**2 
l(2rl.J=AX(1,1J~AXtL12J+AX:i,2)*AX(~~1> 



~I=AX,lr~)/tA~(lrl)~VIX{li,lJ-~Xtlr~)~U~~t!l'~;) 
AMXll)~~~UX+AIANlAI) 
Ai'1UX=Ai'1J\ t 1) 

1.1U 'i J.it=iv0 
l.!lld'0"'1) • 
. liU •} .J•i::J.i..J 

'I i:Jil Ui;) :.:.j3 11 ( l <,) +C ~.J.io..J'O i•)J I X d i ~..Ji;) 

VtX~lrlJ :cJJI l~l) 

lq XU, l.) ·"l.:: i 1•,2> 
l~ l )1. (l , ~) .c: l:.lt l d) 
GtlrlJ=AL~l,iJ**~ 
LllrJ)=AL,lr~l~*~ 
~(~fll=~Ll~Yl)kk~ 

Gt~rJ)=ALl~•~>*~~ 

Glir~)=-l.*Alllr~)*~L(irl> 
C(~r2)=-~.•ALtJ1ll*AL'2~1) 
Ct2rJ)=-ALl2,2)HAL(iv~) 
CC~rl>=-Al(~,l)*Altlrl) 
C \2 r 2 > ~'I) L \1 , 1 ) ll f'l L f. b :.! ) !· 1-1 J. ( i , ;.:!) ·ll i·\ L C! , 1 ) 
1't1 c.:,~'IL \.!. h:!) I ((IL ( 1,1) ><-1:11 L U. l '1)- f'IL (1, .!.) ·)(}J l LUi r ;:) ) 

l)t'lJ. U) · ril'llJl. HI i i\N U) I ) 

i1i'1Ui"'ilh.L l J. > 

uu ~· 1~ 1 .~ 
JJ 11 \.l.:JJ AJ. 

IJU S J'.J"'l d 
~ Ul.l.t.l.:J)=Uil'l~J+Ctl~rJ~J*UIL(llrJ~) 

l:.:l L U.' 1> ::::.lJI 1 d J 

.IJ l.i. U r ~) ::::H 11 C.~) 

.D I L U d) ""LIIl \-)) 

1 LUNI.l.NUl:. 
LU1'll·':::t.;LJi1t" I <IL 
UX=A~XtN)KNS~/l~.•P1> 
UL~AMLCN>*NS~ftj.*Pl) 
11:.1 =:O. 
t'U 'I .17' :~. 1 , N 
ll:.i=ll:.I+~.*Pl*UU(!Y)/'(AL*NSP) 
HlX(.lV)=AMXtl~J-UX~ILl 

V Hllt19)=AMlt19)-Ul*l~1 
Kll ut\N 
l:.NJJ 

. ' 



SUl:.;l\lJU I J.W.:. Li::.LL 

cuht,uU/fl11£h:/ ~:·D~\~,.,..J) Yi.~x~,~~,..:~J r•·•L~Ll"L} '/~.3~~ .... .:.,".!.) 
t:Ui'li·lUIU liH 1 / N 1'1 'U: i\~. V; tJ J n.i.l.l vHJ) v .!.Iii 1. •HJ j :: 1\LI V>V) ~ N:)i .. :• l · J. ~ 

-li·UXU 1 LU.U, UX' L~L 
.t.:x n, u :..:1. 
!3X d , ".!) " U. · 

HXD).))"'V. 

l.iX u, U "'V • 
.t!X C2, :.o =-:1. 

HX \:2d> =v. 
lJX Ut .:,) =1. 
_t!;((,.:,,;n=·J. 

BX(jrl)=O. 
i:.lbl' 1) =1 • 
.l.l[d, :0:!) =0. 

· llL\b:.U:::l. 
HLL-.!rU~.::o. 

1-'::::I~'U 

UU 1 .i.l::.:J.rN 
l=N+l-11 
j\:.:.1\1 \.l.) 

u::.:uu~.u 

l.l::::.t:W~l) 

1~ ~~.LU.l) CALL SPAC~(UJ 
H (l\. LL~. :2) U1LL tlAL:ii'lt:.. l U' d.lr t:) 
ll-\K.t:..U.J.Uk.K.~U.4) CALL LLNSL(Prl.lrBl 
ltU :2 U=l,2 
.LlU J 13=1 r2 
CX\l2vl3)=BX(l2rl)*AX<1,J3)+BXC12r2)*AX(2rl~) 
CZ(l2r13)=BZ(l2rll*AZ(1rJ3>+UZ(l2v2l*AZC2,13) 

3 CUNllNU[ 
CX(l2vJ)=i:.lX(l2rl)*AX\l,J)+BX(l2r2)*AX(2,3l+BX(l2,3) 

2 CUNllNUL 
BX ( 1, f) ==CX ( 1 , i) 

BX ( 1 r :;o =~X \i, 2l 
BXdd)=CXU.d) 
BXUr3l=U:.(2d> 
BX\b~~;.:.:cxu,:o 

.L:!X (2 r 1) ;::;t_;;(( b 1) 

Bl (:2v".!) ==CL (:..!,:.-.!) 

llZ Ud) =CLC:!d) 
l:ll i.l, ;,-_!) o=(.;l ( i,:.!) 
BL { 1 , 1) ==CZ \ 1' 1) 

1· t.;UNllNUI::. 
kt.IUKN 
ENU 

\ 

,. 

' 

) 



SUL-{RUUIJ.NL Ui-'1 Ut~Li-'SrHd-·:-!ri\1) 
l.tH'ILNt;lUN Y \<i) 'Ht (4), Hh4! riH4) 

Cu;~,nCJN/:-jH llU AX (J, 3) ~ t:X (3 r 3) , .:Ol <2 r ::0 Y ].:!l \21 D 
DU '/ l'i''"i~N 
ltU 'i JiJ':::: 1 , ·-'l 

lt- d\lt d'l) • NL. J'/) GU H.l '/ 
H \1\1 d'J') .d~.1) \'U'/,\=~=llLIO'i) 

lfd\1 d7) .Lli.J) Y\J'/)::::j_:J;(li;) 
lHi\l \1 11) .l:.l~ • .:)) Y (.!',.') ::()~;s (1:\H (l ~~)) 
1 h i< 1 ( Js i • t: u • 4 ' Y ( J v; =- {j B s o.: r{ o ':' n. 

'I t:UN l lNUL 
I\ I :::0 
l.t~~ ~~ l ::.~ :.: l. vIllI 
l1U 111-ivil 

l YN\iU Y\.d) 
1\.lh.l LA I \'I rl i 
t 1· • 

1· \.1--{,L;:_; \.I i 

I\ i ~·hI i·J. 
l..i u •• ,i.l; .. :: .i tl'• 

i..IU ";:1 .. ~•'--1 '1··1 
~ (\i~l~YN\1~> 

T \.H): .. "JU•l) t·t-1(14) 
LiiLL U. 1 \ Y 1 ,. ) 

t-1.:.1 
JJU 6 lo:::l d; 

6 Y\l6J=YN\16J 
'( \lti) :::'l't'~ d4J --li (14J 
L:t1LL U\ I;, I' ,t·) 
'd.l\l•i);:;;,fl--I-)/\::!.*H\l4)) 

· •t LUfl 1 .l.l'IUL 

.LllJ I l /== 1, i'l 
':J;;;;j+ '{ J.l ( l /) 11:")1-2 

/ t.:UN11NUL 
l.IU o 1t:=1 ,M 
Y(lti>::::YNll8)-f1*YUCl8)/S 

o CUi~HNUE 
~ CJN!INU~ 
~ 1-:ETLii~N 

ENli 

' 

\ 

. "" 



' 
Stl!.!liU(tl INt. t::.Xl·U:id·) 
t:tt:'lMUN/1'1.'11 1\/ r'IX ('),~), HX u~ ~.\ d\/ C·.J <·!) d.:Z L~~-:.n 
~UMMUN/lNll/ NrPU,~l(4U)rUJ(40)~BBC40)?i\U(4U)iNSP,Plr 

·X·UXU, IU.II, tJX, UL 
iti.Ml~·NSfUtiJ L)i,4) • · 
tt\1 1. ll==l, N' 
)ill l ,1) =h 4 
.1~ \i\til!Jj .NE.Ji) GO TO t 
JHI\j CIU .Fl~.U DDCil>==G(JJ.) 
H- d\l (U) .EL~.~~) BBdU=G(J1) 
H (i\l <l i) • t.L.;. 3) D~i <11) =ABS <G \J1 >) 

J hi\1 (.[1) .EQ.4) iiH (11) =-AB :l <G (J1)) 
kOUHNUf:. 
Cf.LL CELL 
CALL Bi::.i DIS 
f=C~X-QX0>**2+(Ql-QZ0>**2 
1\LWr~N 

LNlJ 

SUl>r\UU llt\L SHll· l ~NNv l\i\, l v,;f.,: · 
L.:LHit'tUN/ 1 N i / I:Ji;.( ~ Lhl v lW!~·, I..:UU I {iLL' f\ l N ( 40) 
CUMMUN/DUXZ/ DUXE10,40)rDUZ 10v40) 
LUfHIUrUlNlU NrhhKl(t~iJ) ,.1.)[1 40) ,Bl:\(40) rKl.l(40hN~i-'r 

*Plr~XUr0lOrUX,QL,DBB(i0v40)rU 40) 
iNTcGt:};: h~C 
NJ=lNTCCNN~l)/2.) 

l~CKlCI>.EG.l)GOT04 
tl)\;::(), 

._11.::.:0. 
DG 1 J:.::l v NU 
.liU 1 l\··ivJ 
iW~; ·dt'-~ d···2ii·J 

J.l.·'·,j ·ld 
11- \1 'Ji~ll\. Lll .. d l:iU i U ::., 
~ALL lNll:ilt~l,Jl,NDS) 

GU!U .:. 

• -·"-o. 

6 .Lii."''J..IL+ LWr'l( J<1'W~-l<:l\l :1<·!.:.1'-l.X.·· .. HtJl Yl:>l.LH ( 1\1-lJ it ( -1.) lOfl\llH· AC (NN) 1\·td N· (l) / 

*(fACCNUS)*(~AC(K1)*fAC(J1))**~*2·**(Jl+K1+1)*Pl) 

lHlW\1\.LtJ.2) L:ili"iO I 
CALL lNTG1CK1-1,J1+l,NUS) 
biJIU 8 

I CALL lNlG2CK1-1,Jl+l,NDS,l> 
~ DA=~X-U~P**NUS*(J1+1)*LMX**J1*lML~*(K1-1)*(-1.)~*Kl*~~C(NN)*RlN(l)/ 

*(~ACCNDS)*(FA~CK1-ll*FAC<J1+1>>**2*Pl*2·**(J1+K1+1)) 
1 CUN i lNUi:-. \. 

DQl(NNvl)=bZ/lROU*RR**NN> 
UUX<NNrl>~Ux/tROU*RR**NN) 

4 DUL(NNvl)=O. 
l.ll~X (NI-h l) :::(.). 

J l;UNi lNUJ:. 
i-\!:.ilJW~ 

t.Nl.l 



SUBRUUflN~ DEMll(NZrNXrMrR~rlV> 
COMMUN/lNl/ EMXrEMZrUPPrROJrALLrklN<40> 
CUMMUN/lNll/ NrPUrKl(40)rUU(40>rUB(40),KUC40)rNSPrPlr 

•UXUrULUrUXrUlrUBU(10r40)rlJ(4U) 
CUMMUN/UEMM/ UEMXC<21r8>rU~MLC(21r8)rU~MXS<21,8)r1J~MZS<21rH)r 

*SUMXC(8rJ)rSUMLC(8r3)rSUMXSC8r3)rSUMLS(8rJ>,SXC(8)rSZC<8>rSXS<S>r 
~SlS(8)rSUXC<J>rSUXS(3)rSUZC<3>rSUZS(3)rSUXCrSUZCrSUXSrSUZSrSUMMXrSUMMZ 

lNll:.l:iER fAt; 
DO 30 Jl=irNSP 
uu J9 JJ=bJ 
SUMXC (JirJJ) =0. 
SUMXS(JlrJJ)=O. 
SUMZSlJlrJJ>=O. 

JY SUMZC<JlrJJJ=O. 

30 

38 

42 

31 

12 

13 

1 

sxs (Ji) =0. 
SXUJl) =1J. 
::>LC ~.11> =0. 
SLS <Jl) =0. 
lJU JO J:-!=1,:!1 
lJI:.MXC<J2rJ1)=0. 
UI:.MXS (JbJl) =0. 
UI:.MLS <J.2r J1 > :::0. 
DEMZC <J2r Jl > =0. 
.OU 38 J4=1r3 
SUXC<J4>=0. 
SUZC<J4>=0. 
SUlS(J4)=0. 
SOXS(J.tt>=O. 
SUXC=O. 
SULC=O. 
SUl.S=O. 
SUXS=O. 
DEL=A~S<M-UX•NX-UZ*NL> 
NNX=IABS<NX> 
NNZ=lABS <NZ> 
MM=lAB::><M> 
Nf.:=NNX+NNl 

I ' 

I 

XE=NNX*t}iX** (NNX/2. -1.) *LMZ** (NNl/2.) /U~L 
l.l:.=NNl*EML** <NN.Z/2. -1.) *LMX** lN.NX/2.) /lii:.L 
Ht\=1-AC CNf.:-1) I (2.** CNR/2.; *f'l*f.:UO*Rf.:** <Nk-1> *FAC <NN.X) *FAG <NNL> ). 

l:iUI0(41r42> dV 
CALL lN. I G2 <NLJN.Xrl'h2r 0) 

l:iUl043 
CALL lNll:i1<NZrNXrMr2r0) 
CONi IN.Ut:: 
JO=O 
.uu 1 L1=1, N. 
lf<K1CL1).N£.1)GUlUJ1 
l:iUl01 
JU=JO+l 
.UI:.MX::>CJUr1>=RlNCL1>*H~*XE 
DI:.MLSlJUrl)=t\lNlLl)*HR*LI:. 
l:iUl0(1rllrllr1J)rKl(Li) 
SUMXSClr1>=SUMXS<1r1)+U~MXS<JUr1) 
SUMLSC1rl>=SUMZSC1,1>+UtMLSCJU,1) 
l:iU'I Ul 
SUMXS<lr~)=~UMXS(l,2)+vtMXS<Jur1) 
SUMLS(lr~>=SUMLS<1r2)+lJ~MLS(JUr1) 

l:i0101 

. ' 

SUMXS (1, 3) =SUMXS (l ,;n +ULMXS (JUr 1) 
SUMLS<1rJ)=SUMLS<1rJ)+.i..lLt'll::><JOr1) 
CONllNUl:. 
SXS(l)=SUMXS(lrl)+SUMXS:1r2)+SUMXSC1r3) 
SlS<1>=::>UMLS(ir1)+SUMLS:lr2)+SUMZS(1rJ) 

l:iUIU(44r4tJ) riV 
h.'-. i:ALL lNW2<NlJNXrMr3rO> 



ltit l:I\LL 1Nil:HlNLrNXH"h.h0) 
46 L:UN11NUI.:. 

JU=O 
UU 3 LJ=l•N 

.. 11- (1\l <L3> • Nl:..lHiO I 032 
(;UIU 3 

3;.! JU=J0+1 
UI:.MXL:(JU•1>=KlN(L3>*HK*XI:. 
UI:.MLL:(JO,l>=RlN,L3>*HR*ll:. 
GU1U\Jr21•22,~J>rK1<L3J 

21 SUMXL:~lrl)=SUMXL:<l•l~+UtMXL:<~U,1) 
SUMLG(lrl)=SUMLG(1,1)+DI:.MLL:<~Ur1) 

bUIUJ 
22 SUMXL:(l,2)=SUMXGC1r2)+01:.MXC<~Ur1) 

SUMZL:~l•2>=SUMLG(1,2l+UI:.MLC<~U•l) 

GU"IUJ 
23 SUMXL:(l,J>=SUMXG(l,J)+OI:.MXG(~O,l) 

oUMLG(l,J)=SUMLL:(lrJ)+lJI:.MZG<~U•l> 

J CUNllNUI::. 

. ' 

SXL:ll>=SUMXC~lrl)~SUMXC<lr2)iSUMXC(1,J) 
SLL:(l)=oUMLG(lrl)+SUMLG(lr2)iSUMLC(lrJ) 
oUXi..:=SXG<l) 
SUXS=SXS <1) 

SULS=Sl.S(l) 
SULC=SLGll) 

11::.1 =2. *I-' liN~:W 
UO 2 L2=2•NSI-' 
GS=CUS(ii:.I*M*<L2-1)) 
SN=SlNCli:.)*M*(L2~l)) 

DO 51 NK=1•2l 
UI:.MXL:(NKri2>=CS*UI:.MXC<NKr1>+~N*UI:.MXS(NKrl) 
UI:.MLC <NK,L2> =i.:S*lri:.Ml.G <NK, 1) +~-N*llf:.MLS <NK, 1> 
UI:.MLS<NKrL2}=i..:o*Uf:.MZS<NKr1)-~N*DI:.Mli..:<NKr1) 

51 l.II:.MXS <NK, L2> =GS*.OI:.MXS (NK, 1) -i.N*.DI::MXC <NK, 1} 
.l.iU 52 NA=1 rJ 
SUMXL: <Lb NM =CS·li:SUMXG (1, NA> +~.N*SUMXS ( 1, NAJ 
SUMLC <L2r NA> =CS*SUMlG <i, NA> +~;N*SUMLS (1 'NA> 
SUMLS \L~, NA> =i..:S*SUMLS ( 1, NA> -~.N*SUMli..: <1 rNA> 

52 SUMXS \L2, Nt'1) =L:S*SUMXS < 1, NA) -~;N*SUMXG ( 1, NA> 
SXG<L2>=Go*SXG<1>+SN*SXS<1> 
SLG<L2>=GS*SLC(1)+SN*SLS<1) 
SLS(L2>=CS*SLS<1>-SN*SLC<1> 
SXS(L2J=L:S*SXS(1)-SN*SXC(l) 
SUXi..:=SUXC+SXC<L2} 
~UXS=SUXS+SXS<L2) 

SUZS=SULS+SZS<L2> 
SUlC=SUlC+SlC(L2) 

2 i..:ONflNUI:. 
DO 53 J4=1r3 
DO 53 L2=1•NSf' 
SOX(; (J4) =SOXG (J4} +SUMXG <LbJ•r) \ 
SULL: CJ4) =SULG (J4) +!:>UMLL: (U ,J•tl 
oUL.!:> (J4) =SUL!:> (J4) +SUMLS (L2 ,J•t) 
SUXS (J4) =:lUX::> (J.t+) +::>UMX::> (L2•J·t) 

5~ CONllNUf:. 
SUMMX=SURlCSUXC**2+SUXS**2> 
SUMMl=SuR·I <::>UZC**2+SULSn~) 
R£lU~N 

I:.NlJ 

. "" 



SU.l:lt\UUIINl:. IN lGl U: rJrKrLI-Lr,\SUf') 
CUMMUN/.J.Nll/ NrPUrKl<40)rUUl~U)r~B(40),KU(40)rNSPr 

*PlrUXUrULUrUXrUZrDBB(l0r40)rDt40) 
CUMMON/lNl/ ~MXr~MlrDPPrf\UU,ALlrRlN(40J 

· CUMMUN/CALC/ CMXrCMlrBIXUrB zu~PSlrALXOrALLUrDPSlr 
*HlX(40rJ)rBlZC40r3JrDIS<40JrDillS(40)rCOMPrALrAMX<40>rAMl(40J 

DIM~NSIUN ft40Jrff(40J 
1l- (LFL.I:.U. :.:!. Of\. U· L. U~. J) 13U 1114 
fU=BlZU**l*BIXU**J*PSl**K 
ffU=l*~ILU**<l-1)*<-2.*ALLUl*BIXU**J*PSl**K+UlZU**l*(-2.*J*ALXU)*' 

*~IXU**(J-lJ*PSl**K+~iLU**l*~I).Ux*J*PSl**(K-lJ*K*DPSI 
JJU ;.,! L=lrN 
ftLJ=~ILtl,l)**l*~IX(Lrl>**·*lJlSCLJ**K 
FftL)=UILtlrl)**<l-l)*(-2.Xl*UlZtlr2)JXJJlX(Lrl)**J*lJlS(L)**K+ 

*UlL<Lrl)**l*~IXtlrl)XXtJ-l)X(-2.*J*BlX(Lr2))XJJlS(L)**K+ 

*BIL<LrlJ**l*UIX(Lrl)**J*K*Ul.Jl~(L)*JJISll)**(K-lJ 

2· LUNI.J.NU~ 

GUIU6 
4 XN=AUStJ/;.!.J 

LN=ABS < 112. > 
UXL=J*UX+ l l!UZ+~:. 
Af\GU=-K*2. i<l·'lXi\SIW/NSI·' 
Af\GUS=J/UlXU+liUILU-2.XPlMUXL/ALL 
lf<LfL.l:.U.JJGUIU~ 

~U=UIXU**XN*UILUXXLN*SAI\G 
ffU=-;.!.*(XN*DlXU**<XN-lJXALXJXBIZU**ZN+LN*BlZUX*(ZN-lJ*ALZUXJJ1XOxxXNJ 

**SAHG+~IXUXXXN*UILU**ZN*CUStAkiUJ*AkGUS 

uu / L=lrN 
AHG=J*AMX(LJ+l*AML(LJ-2.•PI•1Xl*U(LJ/ALL+AMGO 
·~f\GS=J/UlX<LrlJ+l/UIZ(L,lJ-2.*Pl*UXZ/ALL 
SAf\l:i=SlNtAkGJ 
1- (U =B I X tL, 1 J **XN~-H I L <L, 1 J **.~N*SAI\G 
ff(L)=-~·*lXN*UIXtLrl)**(XN-.J*HIX<Lr~)*BlltLrl)**ZN+ZN*BlZ<L•l>**(LN 

•-l)*BIZtlr~)*UIXtLrlJ**XN>*SAkli+BIXtLrl)**XN*~lZ(Lrl)**ZN*CUS(Af\l:iJ*Akl:iS 
I CUN llNUl:. 

l:iUIU6 
~ CAf\l:i=CU~tAHl:iUJ 

fU=~IXU**XN*BlZU**ZN*CAf\l:i 

fi-U=-2.*tXN*UIXU**(XN-l)*ALXLI*U1ZU**ZN+lN*HIZU**(ZN-l)*ALZO•BlXU**XN) 
**CAI\l:i-U I XU**XN*U I LU**ZN*SIN tAt\liU) *Akl:iU!:i 

J.IU C$ L=lrN 

' 

Akl:i=JiiAMX tU + l*AI'IL (U -L.*f'l *l'X:l:*U (U /ALL+AkGO 
ARGS=J/BlX(L,lJ+l/BIZCLrl)-:.:!,XPl*UXl/ALL 
CAf\G=CUStARl:i) 
ftLJ=BlXtLrl)**XN*BlL(LrlJ**~N*CAf\l:i 
ff(L)=-2.*tXN*DIX(L,l)**(XN-lJ*~IX(Lr2>*BIL(L,l)*XlN+lN*Bil(LrlJ**lLN 

*-l)*Uil(Lr2)*BIX<Lrl)**XNJ*CAf\l-HIXCLrlJ**XN*BJLtLrlJ**lN*SlN(AI\l:i)*AKl:iS 
ti CUN I.J.NUl:. 
6 HlN(l)=Ul.JtlJ*<I-U+f(l)J/L.+UUClJ**:.:!*tf}U-1-ftl))/12. 

UU J L=2rN 
I\.J.N(L)=UU(L)*tf(L-li+I-(LJJ/~.+UU(LJ**2*lff(L-1J-fi-(LJ)/12. 

J CUNJlNU~ . 
1\t:.IURN 
E.NU . 



l' 

!:>Ui:li\UU liNt:: lN I t.l:L U, J, 1\, L1- L, K!:>lll-' J 
t.:UMMUN/lNl 'II N' PO, K1 (40) , 1JlJ ( 4( ,, , i:lfH40J r KlJ (40) , NSf', f'I, 

*UXUr ULU rUXr UL., 1J.lllH 10, 40J.r lt <'tO) , 
t.:UMMUN/t.:ALC/ t.:hXrCML.rlJIXUr~lllrf'!:)lrALXUrALZUrlJPSlr 

*i:l1Xl40r~),};lll(40rJ)r1Jl~<40)r1J1Jl~·l40),CUMI-'rAL,AMXC4U),AMZ<40)rHJX(40Jr 

*HlL.<40) 
CUMMUN/CUt::f/ A1rA2rAJrA4rBl•.l:l~,BJ,B4rC1rC2rC3rC4rDLrD~rHEXrH~Z, 

*UXrUL.rK::lf'rNSUP 
CUMMUN/lNl/ EMXr~MZrDPPrRUUrALLrRlN(40J 
UX=11X 
UL=UL 
N!:iUI-'=N!:il-' 
i\!:W=I\SUP 
Nl=N-1 
~f'S=.1£-l 

DO 1 L=bNl 
lf(Kl(L+l).t::U.l)GUlU 2 
1JL=lJUCL+lJ 
DS=l.l <U 

t.: l.lt::flNlllUN ~UR CUE~flt.:lt::NlS Ai •••••• C4 
Ai=Bil.(LrU 

. 1-H=l:H X (L, U 
A2=-2.*Bi l.. <Lr~~} 
t;:L=-:l.*BlX(Lr:l) 
AJ=J.*(lJlL(L+l,lJ-lJLL(Lrl))/UL**~+:l.*(2.•Ull.tLr2>+UILtLilr~))/lJL 
UJ=J.*<lJIXtL+lrlJ~lJIXtLrlll/Ul**2+2.*(2.*UIXtLr2l+UIX(L.+lr2Jl/1JL 
A4=-2.*llJL*tlJIL<L+lr2J+lJIL(Lr2JJ+Ull.(L+lr1)-lJJL(Lrl))/1JL*~3 
i:<4=-2.*lUL*<UlX(L+lr2J+.lllXCLr2J)+i:l1XCL+lr1)-BJXtL~l))/DL**3 
J~(L~L.EU.2.Uk.LfL.t::U.JJGUlU~ 

. Cl=l.llS CU 
C2=1J1JlS <U 
CJ=J.•<DlS(L+1J-1JlSCL)J/DL**2-(2.*l.IDlS<L>+DDIS<L+1JJ/lJL·. 
C4=(lJL*(Dl.IIS<L>+D1JlS(L+l)J-2.*(DlSCL+1>-DlS(L)))/DL**3 

CALL SlMPSCEf'S•l•J•K•SUM,lJ 
klN (L+l) =SUM 
GUIU 1 

·5 HEX=HlX<LJ 
H£2=Hll.<U 
C1=2.*lAMX(L+1J-AMX(L)J/1JL-1./B1X(L+lr1J 
C3=2.*<AMZCL+1J-AMZ<LJJ/1JL-1./Bll(L+lr1J 
C2=1./(DL*B1X(L+1,1JJ-(AMX(L+1J-AMX(L))/(DL*DLJ 
C4=1./CDL*BlZ(L+lr1JJ-CAMZCL+1)-AMZCLJJ/(DL*l.IL) 
lf(LfL.t::U.J>GUlU6 
CALL SIMPS<~PS•l•JrKrSUM,2) 
iUNtL+l>=SUh 
GUiO 1 

6 CALL SlMPS<~PSrlrJ,KrSUM,J> 
RlN(L+lJ=SUM 
GtJl 0 1 

2 IUN<L+lJ=O. \. 
1 CUNHNUE 

t.: Dt::flNlllUN Uf RlNll) 
c 

lf(Kl(l).t::U.l>GU1U10 
1.1!:>=0. 
i1L=li1Hl) 
Al=JJILU 
JH=BIXU 
A:Z=-2.*ALLU 

· .... 

B:Z=-2.*ALXU 
A3=3.*C.I:IlZ(lr1J-BlZ0)/UL**2+2.*(2.*ALZO+Bll(1,2))/UL 
BJ=J.•<BTXClrl>-B1XU)/l.IL**2+2.~(2.*ALXO+BlX(l,2))/1JL 
A4=-2.*(DL*<ALZO+BlZ(i,2)J+BlZ(lrl>-BlZO>IDL**3 
B4=-2.*(lJL*(ALXU+B1X(1,2))+BlX(1,1>-BlXU)/DL**~ 
lf(LfL.t::U.2.UR.LfL.t::Q.J~G01U7 



T'""~-----------------------------------

~J=J.*(Dlti(l)-Ptil)/UL*x~-t~.•U~~l+DUI~(l))/UL 
C4=(UL*(UU1~(1J+DPSIJ-~.*(Ul~(l)-P~l))/UL**3 
CALL ~lMPS<EP~rlrJrKr~UM,1J 
IUNtl>=tiUM 
uOIU 9 

l.: 
l HEX=O. 

~ 

'HEZ=O. 
C1=~·*AMX(1J/UL-1./~1Xt1r11 
~3=~-*AMl(l)/UL-1./Bll(lrl) 
~~=1./(U1X(lrlJ•ULJ-AMX(1J/CDL•DL) 
~4=1~/(Bll<1rll*DLJ-AMlt1J/tDL*DLJ 
l~(LfL.~U.3JGUlU8 
~ALL ~~M~S(~Ptirl,JrKr8UMr2J 
tUN<l)=~UM 

GUW 'I 

8 ~ALL ~lMP~CEPSrlrJrKrtiUMrJ) 

1\lN <1) =~UM 

l:iUIU 'I 
10 I\IN<1J=O. 
9 1\HUkN 

ENU 

\ 

. ' 



. SUt:l\UU llNt:. SiMI-'S {l:.t-'Srl, J, K, :.>UM, U U 
CUMMUN/CUt:.~/ AlrA~rAJrA4rBlrULrB~'B4rC1rC2rCJrC4rULrUSrHEXrHEL 

*rUXrUlrKSUPrNSP 
CUMMUN/lNI/ t:.MXrt:.MlrUPPrkUUrALlri\(N(40i 
U1Ml:.NS1UN '{('/0) 
P.I.=J.l-41~'/J 
SUMM=lOOO. 
Nl\0=6 
uU 3 LL=1r1:':J 
NI\=LUtNI\U 
H=UL/NR .. 
H (Lt-L.t:.I1.:!.Uk.LFL.t:U.3H:iUIU 6 
YU=Al**l.*.lH**J*(.;l**K . 

t; (.;ALCULAUUNS Ul-' FUNCUUN fUR lNH::GRAHUN 

.liU 1 L=lrNR 

YtL)=(Ai+AL*S+A3*S**:!+A4*:l**3>~*l*(Bl+B2*S+B3*:l**2+B4*S**J)**J* 
*((.;1+~L*:l+(.;3*S**2+(.;4*S**3>**K 

1 L:UN llNUI::. 
GUIU ~~ 

6 XN=ABti(J/2.) 
LN=All:l t 1 n..) 

(.; Hl:.l\~ : NX--J r NL--1 r M--K 
UXL=UX~J+UL*l+l\ 
AKGU=J*Ht:.X+l*Ht:.L-K*L~*Pl*<KSUP/N~P+US/ALL) 
AKGl=J*(.;l+l*C~-L.*Pl*UXL/ALL 
ARG2=J~H.:L+ 1 *C4 · 
lf{LfL.t:.U.J) GUIU l 
YU=Al**LN•Bl*~XN*SlN(AkGU) 

· UU l:l L::lrNR 

AI\G=ARGU+ARG1*S+AI\G2*S*S 
Ytl)=(Al+AL*S+A3*:l**2+A4*S**3)**~.N*<Bl+li2*S+B3*S**2+B4*S**3)**XN* 

*SlN(AI\G) 
~ CUNllNUt:. 

GUIU ~ 
I YU=Al**LN*Bl**XN*CUS<ARGU> 

.00 'I L=lrNR 
S=H*L 
ARG=AI\GU+ARG1*S+ARG2*S*S 
Y(L)=(A1+A2*S+A3*S**2+A4*S**3)**·~N*<Bl+B2*S+B3*S**2+B4*S**3)**XN* 

*Ci.JS(Al<G> 
'l CUNllNUt: 
c 
C CALCULA"i ION OF lN"i t:l:it\AL 

/ 

Nt:=NR/2~1 
Ht:.Rt:. NR ONLY t:.Vt:N 
81=0. 
S2=0. 
UU 2 JJ=lrNE 
Sl=!H+Y <2•JJ) 
S2=S2H (2•JJ-1) 
S2=S2+Y(NI\-l) 
S3=Yi.J+Y <NI\) 
SUM={S3+4.*S2+2.*Sl)*H/3. 
GUli.J 4 
SS=ABS(SUMM/SUM-1.) 
lF<SS.L£.t:PS>GUW·4 
SUMM=SUM 
R£"1 URN 
£N1.1 

\ 



t\Lt\1.1 N NSFiU:! L~XU li.LU~I!J • ..} U:X Uil lii·'P:L:.10.J 1\J:I'·A.i 
qU'Ud 6.800 6.8~U +O.~~UL-U~ ~U.JJ~~-02 +0.400[-02 04.0 
i\b:.iJJ l:Hi1f' Gl-Ut; Lilli:J·:I 8.2 l\UU:F-6.1. Hi ll2 113 H'i:'~0XrF4.1) 
~U8UO.OO U34U/.O~ -j44J.4J 2~00.1 01.0 01.0 0.10 0.10 
llbUI H'U:Ul.1 1\ll: 11 NJ't It: Jil MXIJI.~M f.LIJ: L! f..SI·IJF l DI:M Ullll lVAI~d1 
-~~,;.H.· o; 2 o~,oo 10 o~~ o o 1 :· 
1\Utl.l NNX:16(1XrL!) "' 
(.;.;.'. 00 V~! 00 01 ···1 02 0,~ 00 0~ 00 02 03 02 01 --1 
liUI1.1 NNL:.lbOXrL~> 
00 02 OU 0~ -1 0~ -1 00 OJ Ot 04 -2 01 02 OJ 03 
i~bUl Mtlt1:160Xd2) 
1J 1J 14 14 00 0/ 0/ 20 20·2j 27 00 27 2/ 2/ 14 
kL~U Kl:40C1Xrl1) 
~ 1 4 1 J 1 2 i 2 1 4 1 2 1 • 1 3 i 2 1 
2 1 4 1 2 1 2 1 J 1 2 1 2 1 I. 1 2 1 2 1 
~EAD KD:4U(1Xrl1) 
1 0 2 u 1 0 0 0 0 0 2 0 0 u ( 0 1 0 0 0 
0 0 2 0 0 0 0 0 1 u 0 0 u u ~ 0 0 0 0 0 
~LAD UU~40(1X,l o.2) 
042.~0 3~0.~0 042.!JO J~0.50 
042.50 042./5 144.00 001.00 l44.00 012.7~ 
042.~0 042./~ 144.00 00/.00 l44.00 012.7~ 
042.~0 042./~ 144.00 00/.00 ]44.00 012:7~ 
042.!JO 042./5 144.00 00/.00 l44.00 012./~ 
Oq~.!JO 042.7~ 144.00 007.00 144.00 012.7~ 
042.~0 042./~ 144.00 00/.00 ]44.00 012.7~ 
RUlLI Dtit11 ,DBB2 •••••••••••••.•••••••• lll:ll.i10:F3.1 
1.0 1.0 1.0 1.0 1.0 1.0 1.0 l.O 1.0 1..0 
1.0 1.0 1.0 1.0 1.0 1.0 1".0 J.O 1.0 1.0 
1.0 1.0 1.0 1.0 1..0 LO 1.0 ; .0 1.0 1.0 
1.0 1.0 1.0 1.0 1.0 1.0 1.0 : .o 1.0 1.0 
l.(l 1.0 1.0 LO 1.0 1.0 1.0: .0 1.0 1.0 
1.0 1.0 1.0 1.0 1.0 LO LO : .0 1.0 1.0 
1.0 1.0 1.0 1.0 1.0 1.0 1.0 : .• 0 1.0 1.0 
1.0 1.0 t.o· 1.0 1.0 1.0 1.0 : .o 1.0 1.0 
1.0 1.0 1.0 1.0 1.0 1.0 1.0 : .• 0 1.0 1.0 
1.0 1.0 1.0 1.0 1.0 1.0 1.0 : .• 0 1.0 1.0 
i.O 1.0 1.0 1.0 1.0 1.0, 1.0 : .• 0 1.0. 1.0 
1.0 1.0 1.0 1.0 1.0 1.0'1.0 : .• 0 1.0 1.0 
l.O 1.0 1.0 1.0 1.0'1.0 1.0 : .• 0 1.0 1.0 1 

LO 1.0 1.0 1.0 1.0 1.0 1.0 .• 0 1.0 1.0 
1. 0 1. 0 1. 0 1. u 1. 0 1 • 0. 1 • 0 : .• 0 1. 0 1 • 0 
J..o 1.0 ·1.0 1.0 1.0 1.0 1.0 .• o 1.0 1.0 
1.0 1.0 1.0 1.0 1.0 1.0 1.0 ..• 0 1.0 1.0 
1.0 1.0 1.0 1.0 1.0 1.0 1.0 •• 0 1.0'·.1.0 
1.0 1.0 1.0 1.0 1.0 1.0 1.0 l.O 1.0 1.0 
1.0 1.0 1.0 1.0 1.0 1.0 1.0 .L.U 1.0 1.0 

· PHo.I. ,Uamme K nporp~e S Y N C E L 

. ' 

\ 



B g 0 d d A h i-161 X : 
N , NSP > QXO, Q 2 0, NITO, KO, ·KI (i), k])(ij, 

DD(i) , B]), 4 ~OC, Q])E F, DB81 (i) . .. .DB/310 ( i),., 

~~> HET ~ OPT ,. 

r-----L·j_A_A - ~ I 
Bbl"tUC/JeH~.t€1\ J CELL 
MATPUU.bl 8 

Bht~uc11euue CfJMHK41At.f1 : 
~ t ~) , otti) I J'ti)) tn), t' n), BETD IS 
('10),'X[i), 1(L~N; COMP 

Bot'tUCAe Hue fll( BJH~ I NTC1 

HET 

Bot"z.ucAeHu.e c;)gu~o& tacro 
Da~1 (L) 

1 
DQ X'l.l i.) ... DQ><10( i.) SHIFT 

OQC:1 { L), DQ22 0).,, DQ~ iO (i.) 

.I-lET 

4A 

PctcLU.upe~ue·z ~HUTTIIHC. DEMIT 
:DEM't ( lv'X, #~., M) 
])EM:Z (#X,Nl,MJ 

PHo. 2. BJloK-oxeMa YNCEL. 

.. ...., ' 



"""''t] 8{o, = 1 
L=1 

HET 

AA SPACE 
. -

HEr 

~r.:~J MAC NET~ 

s(L) =Aft) B{l-1) 

B=E~ 

ENJQ 

PHo.3. EJJ.oK-oxeMl no~porpaMMH C £ LL . 


