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I. BBelIeHRe
 
Pac~eT ypoBHe~ 8HeprHR R BO~HOBHX ~H~~ Me30MO~eK.Y~ C BHCOKO~
 

TO~HOCTbro HeOÓXO~ KaK ~~ orrpe~e~eHRH XapaKTepRCTHK rrpOueCCOB ;U 
KaTanH3a /1/, TaK R ~~ OÓ~CHeHRff HOBe~illRX 8KCrrepRMeHTanDHHX ~aHHHX 
B 8TOfi oÓ~acTH /2/. O~OR Ra RHTeHCHBHO paaBHBaeMHX B HaCTo~ee Bpe
ME BH~HC~Te~HHX cxeM ~eTCH cxeMa pac~eTa KBa'TOBOMeXaHKqeCKO~ 

a~a~ Tpex Te~ B ~aÓaTR~ecKoM npe~cT~eHHR /3 . 
B paMKax BTO~ cxeMH rneCTHMepHOe ypaBHeHHe llipe~Hrepa nyTeM yc

pe~eHRH no yr~oBHM KOOp~HaTaM H paS~O~eHHa RCROMoro pemeHKH no 
~HaóaTR~eCKOMY óa3HCY CBO~TCH K ÓeCKOHe~HOn CHCTeMe HHTerpO~H~e
pemraazsuax ypaBHeHH:t\: OTHOCHTeJThHO tIaóopa pa,IUiaJIDHHX BOJIHOBHX ~HK
IJ,Hit aa rrOJIYOCH O ~ R < 00 .,ll.ruI I1pHÓJlIDlteHHOrO pemeaaa aToi! CHCTeMU 
OrpaIm~HBaIOTCH KOHe~HHM 'tfi'[C~OM N YPaBHeHHft (~TO COOTBeTcTByeTm
OÓpHBaH:KIO pana ,B pa3JI02K9Hlm BO~,OBO~ ~HIa.um). HHTerpHpOBaHHe TIO óec-
ROHelIHOMY HHTepB8.n:y O~ k <. 00 aerrpepasaoro CTIeKTpa aaMeHffiOT KB8,Iij)8
TypHO~ clJopMY~On aa KOHe~HOM HHTepBMe km.n~ k ~~ c marOM âk , 
a YC~OBHe pery~pHocTH PanKaJIbHHX BOXHOBHX ~HKUHft Ha I10~OCR 

O~ R < 00 npRÓJlIDKaJ:lT I10CTaHoBKoft cooTBeTcTBY1OlItKX rpaHHlIHbIX yc~o-
BRn B rpaHHtIHJiX TOlIKax xoaesuoro RHTepBa~a O~ R'::::: l\n, l\n » 1. 

rr~eHHYID s~alIY lliTYPMa-~B~ /4/ ~ CHCTeMH ÓOJIbmoro lIRC
JIa Um YPaBHeHE~ pemaDT lIRc~eHHO C I10MOmPID MeTo~a KOHelIHHX pasHocTeft 
Ha ceTKe C marOM h R HTepaqnoHHHX rrpoue~p. . 

HCHO, lITO TOlIHOCTb BHlIRC~eHRR B paMKax H3~02KeHHO~ cxeMU aaBHCHT 

OT I1apaMeTpOB N ,~, ~,4ko' l\n ,h. COOTBeTcTBYm
D~e oueHKK npRBe~eHH B paóoTa / 5 . ECTeCTBeHHO, aTa TOlIHO~TD BO MHo
rOM OIlpe~eJIHeTCH TOlIHOCTbD pemeHHH I1~eHHOn SanallH illTYPMa-~B~. 

noc~e~ MO&eT ÓHTb y~eHa npRMeHeHHeM paSHOCTHHX cxeM I10BHmeHHO
ro nopgnKa TOlIHOCTH. O~HaRO HX npRMeHeHKe CBR3aHO KaR C YBeARlIeHHeM 
TpeÓyeMoro OÓ~eMa onepaTRBHol naMHTH 38M, TaK R C YC~OEHeHHeM paClI9
TOB. B CBRSR C STRM ówm paspacoeaaa ~rlPmt~ HDIlTOHOBCKHX RTepa
~0HB1lX cxeM c BRJIIllJelm6M BOSMyII{6HRA ,nOaBOJI.lDJnRa pemaTb YpaBH6

HKH C onepaTOpaMH CAOEHO! 'CTp,rKTypH, OÓp~aH B nponecce RTap~ 

onepaTopH npOCTO! CTpyKTYPH. 
UexD ~aHHO! paÓOTH - OOKcaHB6 BHqBC~TenbHOI CX8MH.H naKeTa 

nporpaMM )VIf.[ pememm sanasa m~a:-~" BOSmntaIlDte! B 8,liji[aÓaTR

, 4·~"a::~~ ":~e~~~:~'I"
e OMoeAHHllIDIwA HII~.lIJ'e RD~~~A 
ot .... " 14. .. 



~eCKOM npeACTaaneHMH 3~a~H Tpex Te~ A~ BH~RC~eHHR ypOBHeH 8HeprHH 
Me30MO~eK.Y~. ITaKeT pea~30BaH Ha 38M cnc-650o. 

2. ITocTaHoBKa 3ana~ 

B COOTBeTCTBRR c BBeAeHHHMM B pa60Te /4/ o603Ha~eHRffMH 3~a~ 
lllTypMa-JlliyB~ M02KHO npeACTaBRTl> B "ABYXKoMrroHeHTHolt ~opMe": 

r (:5- f+ 0\t + Ü(R» ):(R) = o	 (2.1a)
dR 

(2.1B)x(o)=o 

f + ~C~'I\n) ] X(I\n) = o	 (2.1c)[ L 
dR 

(2 ..ld)(X(R), X(R» - 1 = o
 

fi· 1 O) X.(R) ('Xia(R») ÜijC(Uija Ui j b)
=	 :: 
1. ( o 1 lo ::s.b(R) .Ui j o Ui j d 

Co6CTBeHHoe 3Ha'tIeIllie ):: 2ME , X(R) - B81tTOp BOJffiOBHX qJyHKIUiH 
pa3MepHOCTR N(2xN=N) , MaTpnua Ü(R) pa3MepHOCTH NxN 

m	 n A

CTpORTCfl R3 ~eKTRBHHX rrOTe~~OB 3~a~ Tpex Te, ~(R) H Q(R) 

RcxO~He AaHHHe ~ KOTOpRX BH~Rc~eHH B pa60Tax /6 

ft(R) :: -[R(R) + 2Q(R) ~ ] . 

Ü6mHH BRA MaTp~ Ü(R): 

Ü12(R) ••• Ü,p(R) Ü1,p+1 (R) Ü1N(R) Ü11(R)
 

tl22(R) Ü ( R) o o
Ü21(R)	 2 P 

·············~·············1·······················
 

Üp2(~) ••• Üpp(R) I o ••• o
ftp1(R) 2~p~ N 
-- -- ---1- (2.2)
ÜP+1,1(R) o ••• o I Üp+1,p+1(R~.. O 

........................ ~ _..•...••.•........•
 
I 

tlN1(R) o o 'Ü ••• ÜNN(R)I
 

I
 

2 

B8JKHliM ilBJI.HeTCfl c~aH p=2, Üij=O (i .;. j .;. 1 ) 

Ü (R)	 ••••• Ü1N(R) 11 
Ü12(R)	 Ü1J(R)
 

o •.••• o
Ü21(R) Ü22(R) 
(2.3)o ÜJJ(R) ••••• oÜJ 1(R) ........................................
 

o'. 
o o .. ÜNN(R) 

ITpM 8TOM MaTpRIJ;ll R(R) R Q(R) Bh[qRC~e~H aa cerxe
 
R = O.1/0.1/20/1/100,~=100.
 

COOTHomeHHH (2.1B)-(2.1c) 3~aIDT rpaKffqHHe YC~OBRfl, MaTpHUa 
~(fi ,l\n) onpeneaaerca aCRMnTOTHQeCKMM rrOBeAeHHeM BO~HOBl:lX WYHKIUIit 
npa I\n --t- 00 

ai- Xi (R)/ Xi(R) IR::I\n = {:j". 

Yc~oBHe (2.1d) flBnfleTCH YC~OBHeM HOpMRpOBKR ~ (R) 
N (k'm 

ex, X) = LfiJ(Xia(R) +Xib(R» dR ,
 
~=1. o
 

3Ha'tIeHHH Ko~~eHToB Pi COOTBeTCTBYDT KB~paTYPHOH ~oPMY~e. RC
rro~3yeMoH npH ~CKpeTH3a~ HHTerpRpOBaHHH no HerrpepHBHOMY cneKTpy 

K . 

3. MTepailHoHHHS MeTon 

3~a~ (2. I) M02KHO paccearpaaars KaK HeJmHefuioe w.YHK1LI'IOHaJIbHOe 
ypaBHeHRe 

= O	 (3.1)Lf(Z) 

OTHOCRTe~HO naps Z =[') ,~(R) } lS R :x c2[O'I\n J. 
ITpeAIIo~araeTCfl, 'tITO cymeCTBYBT rrpOCToe R30~pOBaHHoe peweHRe 

z. ::{À*, .x.(R)} ypaBHeHHH (3.1). H3BeCTHO Ha'tI~HOe IIpH6meHHe 
Z o = tÃo' .::to(R)} K 3TOMY pememm R BHIIo~eHbl YC~OBRfl TeopeMli cymecr
BOBaHHfl H CXO~OCTR peweHKH z(t) ~ z* ~ ypaBHeHRH HerrpepHBHO
ro ananora MeTo.n;a fu.IDTOHa t-- co 

lfz' ( z ( t» ~ = - lf (z ( t ) ), z = z ( O) , O~ t < crx , ( 3 .2 ) 
4t	 o 

3 
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YpaBHeHHe (3.1) 3aMeIDIeTCJI 8BOJ1lO~OHHliM ypaBHeHHe~ /7/, KOTO

poe JIBJI.fIeTCJI MO,IU1WHKaUHeít ypaBHeHlliI (3.2) 

~t(t,z(t» +~~(~,z(t» ~ = - ~(t,z(t», zo=z(O), O~t<~(3.3) 

On8paTOp cP	 npe~cTaB~eH B B~e CYMMH ~BYX onepaTopoB 

lf=l.f+ Q, Q - BOSMYTIl8IUl8, 

a SaBHCfiMOCTI> onepaTopa f OT napaaerpa t BBO,IU1TCJI nocp8~CTBOM 

~H~H BKnID~eHHJI BOSMYmeH~ g(t) 

tf(t,z(t»= 'V(z(t) + g(t) Q(z(t». 

B OTJrn~He OT' YKa3aHHIiJÇ paoor , rne llJyHltIJ;W1 g( t) xa nOJIYÓeCltOHe~HOM 

HHTepBaJIe °~ t < 00 aanana epOPMYJIot! 

_ e-J..tg(t) = O<o(~1,	 (3.4) 

snecs BHCipaHa	 nepHO~H~eCKaJI q,y-HKIJ;IDI g ( t ) °~ t r:r t' + nT '< C/.) 

-ott' [Jg(t' + nT) = 1 - e , t'E O,T , n::s0,1,2 ••• (3.5) 
(O<cX~ 1) 

rrepHO~ T onpe~e~8Tcrr H3 YCJIOBHH 

ma~ e-d.T < '2' ~ ("V O. 1	 (3.6) 

PerneHHe ypaBHeHHH (3.3) CBO~HTCR R peIlleHIDO M8TO.n;OM 3ttnepa ypaBHeIrnJI*) 

''ti ~ &- = -[4J(z) + (g' +g) Q(z) + gQ~ z: (t-~ 
(3.7) 

Zo = z(O), zi ={)/, X!ct)} =[u,1Xt)}, tE[nT,(n+~J, n=O,1,2 •• 

Ha ~aBHOMepHoit ceTRe t k+1 · = tk+~ , tocO, k=0,1,2 
TaKl1M oCipaSOM Ha KaJIQJ;OM mar8 C HOMepOM k (tCltK ) no.nyq8HHoro 

nTep3UnOHHoro npo~ecca pernaeTcfl RpaeBaH 3~a~a 

't'k.1 zk, = - [~k + (gk+gk)'\ + gkQ~(k) ~ zk_1 ] 
(3.8) 

\\' k a \f(Zk ) , '\ = G( Zk ) , gk = s (t k ) 

*)	 B c.nyqae 0(=1 (g+g'=1) ypasaeane (3.7) OTJlli~8eTCR OT ypasae

,HIDi H:bIOToHa C aanaaaaaaaaea (Q~ Zt (t-'G ) JmIll:b SanaS,IOJIBaI01IlHM 

'tIJIeHOM (g Q~ zi(t -tt ) 

4t 

OTHOCnTeJIDHO HTepaIJ;HOHHOfi TIOnpaBKH Â Zk = f j{ k ) 1>k 1 TIpH HSBeCTHHX 

Zk 11 li~-1 • .uanee HaxO,IUlTCJI HOBoe TIpHCiJIIDK€HHe Zk+ 1 = r.kr 1 ' X/(H] 
K HCKOMOMY pem8HHID Z* 

~+1 = Zk + tÇ~Zk, 

MOJKHO mm,naT:b, ~TO nOCJIe.n;OBaTeJIDHOCT:b ~=Z (tk ) CXO.n;HTCJI K 

penemm Z* ypaBHeHIDI (3. I) npz .n;OCTaTO~O xopomea Ha~8JIbHOM npao
~eHHH Zo = z(O) . YCJIOBHeM OKOH'tIaHHH HTep3UHOHHoro npo~ecca JIBnR

eTCfl BHTIOJIHeHHe ~JIff HeBa3KH ypaBHeHRH (3.1) HepaBeHCTBa 

II tf(~) 11 c 2 <e , é "'10-
8

, 

KaK nOKa3aJIH ~HCJIeHHHe paC'tIeThI.138MeHa qJyH~H (3 :4) nepHo~~eCKOH 

q,y-H~efi g( t) TIpHBO~HT R SHa'DITeJThHOMY CORp8llleHHIO ~HCJIa arepauaâ, 

HeoCixo~ ~ nO~eHRff p'erneHRJI 3~a~ C 3~aHHHM 3Haq€HReM e 
no cpaBHeHHID C paÓOTaMM /77. HaHMeH:brnee ~CJIO nTepaqaít nOJIyqeHO ~~ 

o(	 = I (npH COBn~eHHH OCTaJIDHIiX napaMeTpOB paC'tIeTa). 

4.	 BhIÓop orrepaT opa qJ( zk ) n BhftIHCJIeHHe KTeparmOHHon 

rroppàBKlI A' zk 

4.1 B npennozoaeaaa, ~TO ,lCHarOHaJIDHHe aJIeMeHTIi MaTPImIl 'O(R) 

Jl.BJIHIOTCfl npeoõzanamtaaa, oneparop \fIk = \f(~) onpensaaerca CJI8lIY

IOlItHM oõpaaoa : 

§(R) +).1 

!IRao 
(4. I)'V, = 

Â(R) + gk(B(]\k,R) - Â(R»(R=Rmk 

(X(R), xo.» 
1, J (tl ° ) rne §(R) a	 ~ 

2 
t + '(}deR) tld(R) = 11 : 

dR °22. •° ... -, 'ONN 

Â(R) - rpaaasaae YCJIOBIDI ~ Ha'lJaJIDHOrO -npHÓJIIDlteHIDI Zo B TO'tIKe l\n 
~G\,R) - ÓOJIee OÓma~ BlJ,I( rpaHJ!tlHIiX YCJIOBH~ .n;JIJi BOJIHOBHX qJyHKIJ)!I:ti 

X(R) sanava (2.1) B TO'lJKS Rm 
) 

'"	 AB(í\,R) a _d_ ~1 CÂ ,R) + ~2 ~ ,R), B - ,lCHarOHaJIDHll81,B2
dR MaTpH.UbI , 

4.2 Banaaae MaTPRn ~eRTJlIBHI:lX nOTeHIU!anOB B Y3JIáX ceTKli 

R =0.1/0.1/20/1/100 rrpe~orrpe.n;e~eT ROHeQHOpa3HOCTHYD armpOKCH-

M~ ~TIepaTOpOB H TE CeTIW aa HHTepBaJIe (O, l\n ] . IIOJIHaH nacxpe

5 
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II r 

TH3~ 3~a~ ocymeCTBnffeTCR Ha KBaSHpaBHOMepHO~ ceTKe úJ[O'Rm] 

c IIOCT ORHflliM maroa h. na j -TOM IIO,nHHTepBaJIe. IIpe,IJ;IIoJIaraeTcR, qTO 
h +1 == mj h j ,mj > ~ - lJ,eJIHe qHCJIa. )1.JrR IIO.TIY'IeHH!! perneHIDi aanaxa 

(2.1) c TOqHOCTbID 0(h4 ) HCIIOJID3yeTcR COOTHorneHHe, BBe,IJ;eHHOe B pado
Te	 /7/ 

t.f(4) :: ~V(2) + (tf(4) _\f(2) ) 

(~(4)_yj2»_ paSHOCTHoe npe,IJ;CTa~eHHe onepaTopa Q ,RH,IJ;8KC YKa3H

BaeT rrOpR,IJ;OK alIrrpOKCHM~K OlIepaTopOB. TmcaR arrnpOKCRM~ II03BOJIReT 
B XO,IJ;e HTepauHoHHoro IIpOlJ,eCC~ IIO.TIY'IHTb TpedyeMYID TO~HOCTb perneHRR 
0(h4) oópameHHeM B RTepalJ,RRX onepaTopa dOJI88 npOCToro BH,IJ;a (Tpex

,IJ;HarOHaJIDHOro) - ~ (~). TOqHOCTb p8rneHRR rrpOBepReTcn ~CJIeHHO Ha 
IIOCJIe,IJ;OBaTeJIDHOCTR crymBDmKXCR ceTOK. HepaBeHCTBO ,IJ;~ HeBfl3KH ypaB- ' 
HeHRR (3.1) B pasHocTHOM IIpe,IJ;CTaBJIeHHH HMeeT BH,IJ; 

~ lf>(4)(zk) 11 0 2 <, E	 (4. I) 
h . 

EJIR anrrpOKCHMaIJ,HH orrepaTopOB c TOqHOCTbID 0(h4) R 0(h2) 

IIpKMelUDOTCR KOHe~Hopa3HOCTHHe WOPMYJIH c nOCTORHHHM marOM /8/. B YS
JIax, RBJUDOmHXCH rpaH~HHMH ,IJ;JIR IIo,IJ;RHTepBanoB, depeTcn mar rrpaBorà 
IIO,IJ;HHTepBana ~ cRMMeTpn'IHHX pa3HocTHHX WOPMYJI. MHTerpaJIH B~RC~
IDTCR IIO KBa,npaTYPHo1t wopMYJIe CllMIICoHa. 

4.3 PerneHHe sa,naqa (3.8) B pa3HocTHOM IIpe,IJ;CTa~eHHH CBO,IJ;HTCR 
K pememno .IU3yx JmHe:fuwx xpaessx aanax OTHOCRTeJIDHO ,,"/1) , "./2) 
MeTO,IJ;OM MaTp~Ho:l.t ( 2x2 ) IIporOH1W, MO,IJ;RWRlJ,liIpOBaHHHM ,IJ;JUI KBaSRpaBHO

MepijOM C,eTKH wlo,~ 1 

[s(2)(Ri) + À k ! ]V<~>(Ri) ... - (gk+gk) WhXk(Ri) - gk wh1?-k_1(Ri) 

~(1~(Ri)l :: o 
Ri=O 

(Â(2)(Ri)tgkT~2)J~(~)(Ri)1 

l a'< 2 ) (R )
i 

rr< i)' (Ri) \ 

I 
( 1 ( 2 ) ( R ) 

i 

+ Â t ] '&( 2 ) (R ) ...
k k i 

:: o 
Ri=0 
+ g T 1J!2 (R. ) = gk Bk4)(Ri)Xk(~)

k(2)] k)k J. Ri=I\n	 1? =Rm4. J 

(4.2) 

11I -(gk +gk)~Xk(Ri)- gkT~2)Xk(Ri)-
RilllRm 

_	 JZ._ph '\J;' (li. ) \ 
~.K: k k-1" 1) =R (4.3) 

- x (R ) 
~L m 

k i 

1 . ( 1 

rne vfh = 13(4) (R.) 
J. 

T~2)= ~~)(Rm) 

~ = ~4)(l\n) 

B = ~l ~ 

s(2) (R.), 
J. 

13:: L 
dR~ 

I + {} 

- Â(2) (~) 
(2) 

- ~ (l\n) 

3aTeM HaxO,lJ,ffTCR;U I< H &/<; (Ri) IIO <íJoPMYJIaM 

1	 + (Xk(Ri),Xk(Ri) - 2'ZJ"~1)(Ri» 
(4.4)

?k :::	 (2) 
2(X k(Ri),?J'k (Ri» 

(1) (2)trk (Ri) -Xk(Ri) + 1J k (Ri) +?k 'lJk (Ri) (4.5) 

OTMeTRM, qTO S,IJ;eCb OTCYTCTBYIDT BHYTp'eHHHe RTepanHH .IJ;JlR YTOqHeHHH 
IIOnpaBKR ~k Ha k -TOM HTepaIJ,RR 74/ . YTOqHeHHe HCKOMoro perneHHH 
OCYmeCTBnffeTCR B XO,IJ;e HbIDTOHOBCKoro RTepaIJ,HOHHoro IIpolJ,ecca. 

5. KpaTKaR XapaKTepHCTHKa IIaKeTa nporpaMM BSMADM. 

I1HTepnp~TauM BxonHHX .ITaHHHX H perneHRR {À ,.x (R ~ )J 
3arra'lH (2.1) B lIDorpaNlMax llaKeTa 

5.1 ITpH IIpOrpaMMHOfi peaJIHS8lJ,HR onHcaHHoro MeTO,IJ;a pemeHHH sa
,IJ;aqn (2.1) IIpe,IJ;ycMoTpeHH CJIe,IJ;yIDmHe B03MO~ijOCTH (B cKodKax YKa3aHH 
IIapaMeTpU, 3HaqeHHH KOTOpHX YCTaHaBJIRBaIDT cooTBeTCTBYID~e peE.RMU): 

- ,IJ;.IDI BOJIHOBHX WYHKI..UlM: X(R) B TOlIKe Rm Sa,IJ;aHa aCl1MIITOTn
xa (2.1c) HJIH HYJIeBlle rpaH.H1lHHe YCJIOBHH (UBAs) 

- MaTpRlJ,a IIOTeHIJ,HaJIOB O(R) HMeeT BIm (2.2), r >2 , HJm 

(2.3), p = 2 ,(KDIM) ; 
TOlIHOCTb armpoxczaanaa 3a,IJ;aqH 0(h4) HJIR O(h2) (KAPP); 

- certca na HHTepBaJIe [O,~ ] p'aBHOMepH8JI HJm KBa3HpaBHOMepHaR 

(KINT) 
C y-qeTOM Toro, lITO llliCJIO yp8BHeHIDl B sanaxe MOJKeT 6IiT:b 60Jl:bIJmM 

(N '"'-800) a IIpOBO,IJ;HTCH llHCJIeHHaR IIpOBepKa TOqHOCTH pemeHIDI B aaaam 
CRMOCTH OT R (HaCameHHe. IIO RHTepBaJIY) R OT h ,IIpe,IJ;yCMOTpeHH 
TaKJKe peJJrnMH: 

-	 Ha'IaJIO, C'IeTa; 
-	 rrpO,IJ;OJDKeHRe C'IeTa; 
-	 Ha'IaJIO CqeTa c pa3pe~eHHeM ceTKH (IREG) 

5.2 EJIR 'I:aCJIeHHOro pemeHRR 3a,IJ;a~ (2.1) Heodxo,IJ;KMo Sa,IJ;aTb 
3Ha'IeHIDI 8<PlJeKTHBHlix IIOTeHIJ;HaJIOB f(R ) H Q(R ) , Beca ~ BOJIHo

i i 
BHX WYHlru;~ltt fi ' i=1, ••• ,N , HaqaJIDHHe np:adJIHJKeHIDI ::meprHH H BOJIHO

6 7
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BhIX <pyHltlUffi l.À ' X (Ri) } 11 3Ha'tIemm BXO,ItHhOC napaaerpon. 3Ta HHo o 
~OpMaUllH rrocTYrraeT ~ rraReTa rrporpaMM B3MADM B B~e BXO~HUX wa:fií

~OB Ha ~HCRe H rre~oRapTax: 

- wafm TAPE1 (TRIT S *» co~ep~T 3Ha'tIeHHR R(Ri ) H Q(R i ) 

- ~afur TAPE13 ( TRIT D ) conepxar seca f i (eCJlli.fi =1 , 

i=1, ••• ,N ,TO TAPE13 He 3~aeTCR); 

- 4)a:fiíJI TAPE3 (:r'IDI S 11Jill D ) cO~ePJlWT Ha'tIaJThHhIe ITpHOJlli-

JKeImíl X (R n/R g)aftJI COCTOHT H3 8 neppoxapr " o i)-, 

ITapaMeTpH ~opMaT 

1. lREG 15 

2. MDIM,KDIM,NBAS,KINT,KAPP,LT1M,1TMAX,ISTEP U15 
J. HK(1), ••• ,HK(KINT) 5F10 

4. RX(1), ••• ,RX(K1NT) 5F10 

5. NVAR,LJ,AMN1,AMN2,AM3,RV 215,3F10,E20 

6. EV,EPS,RG,TAU 2E20,2F10 

7. LDIMI,LD1M3,INPU,IT~E,NREC 5I5 

8. H1NP( 1), ••• , HI NP(K1NT ) 5F10 

Peneaae 3~a'tIH [À ,X(Ri) } earracssaerca B cIJatlJI TAPE5 (THn D ) • 

5.2.1 MaTpH~ ~eKTHBHHX rrOTeH~aJIOB R(R H Q(Ri)HMeroT
i)

Bn,n (2.2) HJlli (2.3). KBJK,IJ;aR 3aIDICI> çpaítrra TAPE 1 conepzar 3Ha'tIeID1fI 

napH alleMeHTOB l-ki j , -qij J ' CTpYRTypa 3aIDICH COOTBeTcTByeT 

lJ.BYM rrocaenosaeezsao pacnOJIOJIteHHbIM MaCCRBaM [M(2,2,L.n) , M(2,2,In) L 
L n.. - 1llICJIO Y3JIOB CeTRH.Q. ,Ha ROTOpOít sanaaa 3Ha'tI.eHHR nOTeHIJ;Ila-

JIOB. B nporpaMMax 3anKC~ C1llITllBaeTCR B MaCCHBH P(4,LJJ, Q(4,L~)." 
1fil:c:rro sanaceâ B çpaítrre paBHO 'tfiIc.rry alleMeHTOB MaTpHIJ,H f) '.)lJm N 

m 
= 844 ceTRR O. I/O. 1/200/1/100 (I\n = IDO) H MaTpHIJ,H OCR ) BlI)la 

(2 .3) Waítrr 3aHRMaeT BeCI>Ma OOJIbllOtí OO1leM naMHTH na ~CKe (rv 45000 
CJIOB). Ha cxese noaasaa nopanox CJIe~OBaHIDI: alleMeHTOB L -qij}-ki j • 

npa opraaasanaa ~aítJIa TAPE1 • 

*)" s - nOCJIe~OBaTeJID~ <I>attn:, D - wan.rr c npaMIDl ~OCTYTIOM. 

8~ 

CHa'tIaJIa 3aIIHCaIlli JUiarOHaJThHhIe arreMeHTI:l, 3aTeM I-H:fií croaoen, 1-aH 
CTpOKa H T.~. 

Ha K~OM HTepBUHll g)afur C'tIHTI:lBaeTCR O~H pa3. llpM perneHHH 3a

~a'tIH c MaTpnue:fií KoacMJHD;HeHToB BH,IJ;a (2.2), p > 2 , MOJilliO HaHTH perne-

HRe ,IJ;JIFI CJIYlIaíl (2.3 )', p=2 li 3aTeM liCnOJIó30BaTI> ero RaR Ha'tIaJID

xoe npnCíJIHJKeHHe. ~aJ.iJI TAPE1 TIpH aTOM C03.n;aeTCR TOJIDRO O~H pas 
,IJ;JIFI MaTpKUH BlI)la (2.2). 

CeTKa ~(O R ] ,Ha' KOTOpOH pemaeTCR sa,na'tIa (2.1), MOJlteT COB

nMaTI> c ceTRoM '~ , a TaRJlte .fIBJI.f!TI>CR paspezeaaea ceTIDI n. HJlli ee 

yce'tIeHHeM. CymecTBeHHo, 'tITO ~ ncnaoro pem8IrnR sa,nalill, (2 . I), BRJIlO

'tIaR 'llHCJIeHHy1O nposepxy TO'tIliOCTH pemeaaa no R R no h:', çpaM 

TAPE1 cos~aeTCR TOJIóRO O~ pas. • 

5.2.2 THII <I>a:tíJra TAPE3 YRa3HBaeTcR BXO~fiM napaaerpoa 1TyPF. 

~mtJI TAPE3 nOCJIe~OBaTeJIDHI:l:fií, ec.JIH 1TYPF=1 ,H c TIpRMHM 11.0CTY

nOM, ec~ 1TYFP=O • B rrOCJIe~HeM cJIY'tIae napaMeTp NREC YKa3HBaeT 

lIRCJIO sarraceã B çpaJíJIe (Oe3 CJIYJKeOHofi). B j -OH sannca çpaMa TAPE3 

co~ePJKaTCR saaxeaas j -TO:ti ~ByxKOMIIOHeHTHotí qJyHRm.m .x (Ri)?oi j 
BH'tIRCJIeHHIle B Y3JIax CeT:K'R W Io ' (R >< I\n) • CeTKH W t.o 'Ro J H
,.,' L:::..a..R oJ o , 
UJ Co, R,."lCOBna.n.aIOT Manepecexenaa HHTepBaJIOB. lfHCJIO Y3JIOB Lo CeTIGI 

W (O, R 01 yxasasaerca BXO,I(ID:lM napaaerpoa LDDA3 • ~~J';PyKTypa 3aIIlICR 

COOTBeTcTByeT MaCCHBY 114:( 2,L ) • Ec.JIH R < R , TO 13 OCTaJIDIUlX Y3JIax 
o o m ', 

CeTRJI oJ L0, RrTlJ Ha'tIaJIDHlle WHRI.4ID1 3a,nalIR aBTOMaTlflIeCRJI ~oonpe~e.m::":' 

lDTCR HYJIRMlL TIRCJIO ~if MOJKeT OI:lTI> ne paBHO N (>( N) •. BXO~HOM 

napaaerp 1NPU YKa3HBaeT.1 CROJIóRO sarracsã g)aftna TAPE3 óy~eT ClIlI 

TaHO (O ( 1NPU ~ N) • ECJm 1NPU < N , TO BeRTOp X o (Ri) aBTOMa

TR'tIeCRH .n;onOJIHReTCR HYJIeBllMH ~ .• 

5.2.3 Haãnenaoe rrp:KOJIWJtemre {Àk• Xk(Ri ) ] 3aTIMCI:lBaeTCR B 

WattJI TAPÉ5 Ha R~OR HTSPanKK. TaKKM oopasoM no OROH'tIaHHH lITepa

UJ/[OHHoro npouecca B STOM <l>aMJ.re conepzarca peneaae aanasa. CTpYRTypa 

sanaca WaMa cooraercrayer MaccHBY M(2,L) ,r~e L - 'illCJIO YSJIOB 

CeTRJI W [O, R 1 )J,JIR aanasa (2.1). 1fil:CJIO aanaceã B {paMe (cea c.nyJKeCí
fTl 

HO:t1) paBHO N+1 •. B nepBH9 N sanaceã nOMemaroTcR 3Ha'tIeHHR BOJIHOBHX 

W,y~ Jrk(Ri ) • B nepBym H'tIe!K,y N+1 -OH 3aTIHClI 3aHOCKTCR COOCT-

BSHliOS saaxenae ).k • 

5.2.4 Beca Pi ' i =1, ••• ,~( O~ ~~ N) C'tIRTImaIDTCR c wa:tiJIa 

TAPE13 (ecaa <l>aitn: npacoenaaea) B MaCClIB DK(N).7 rrpe,IUJapnTeJIDHO 3a-

nOJIHeHHI:lM e~aMH. 
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6.	 OllHcaHHe nporpaMM naKeTa 

ITaKeT	 npOrpaMM BSMADM B~~aeT nRTD rrporpaMM 

EDITP, CHOOSE, UFILE, CREATE, BSMH4 

II rrpe~cTaB~eT wa~ c HMeHeM B3MADM , KOTOpufi COCTORT 113 ~YX SanR
ceti:. B nepByro 3allHCD nOMemeij TeKCT nporpaMM" EDITP Ha R3HKe FORTRAN, 

BTOpaR sanHCb co~epmnT Ha60p onepaTopoB FORTRANa II ~~ ~ npor
palVJN'Ji EDITP 

ITpH paóoTe naKeTa rrporpaMM BSMADM npolI3Bo~TCR: 
I) cnpeneaeaae OnTHMa.J1I>HOH .rr.JllnIH MàcClIBOB II wa!tJIOB, BHÓOP 

npOrpaMM ~JlR aanaaaoro napaaerpoa lREG pe1lmMa II me penaxraposaaae 
Ha RSHK . FORTRAN 

2) TpaRC~ H HCnOJIHeHHe 8THX rrporpaMM. 

6.1 ITporpaMMa-pe~aKTop EDITP BHllOJIHReT ~8nCTBHR, YKa3aRHHe 
B IIyHKTe L 
~xo~: I) ÓHÓJIHOTeKa KERN 

2)	 WaHJI TAPE1 c lIMeHeM BSMADM 

3) waÍÍJI TAPE13 c BeCaMH J i 

4) n/x WaHJI, Co~ep.7KamHtt BXO,IUille napaaerpa. 
BHXO~: I) clJanJI TAPEJ5 c oTpe.n;aKTHpoBaHHllMl:l, rOTOB1:lMH K TPaRCJlffiJ;IDl, 

rrporpaMMaMH ~JIff YKa3aHHOrO pe~a; 

2) ne~aTaDTCR 3Ha~eHRH napaMeTpOB n/K wa~a R MaCCRB BeCOB 

fi	 ' i 1, ••• ,N.:li 

6.2 ITporpaMMa CHOOSE ocymeCTBJIReT paspe~eHHe no mary 3Ha~e
HHii,pellIeHHR X(R ) aanasa (2.1). McnoJThsye'rcR' rrpz qHCJIeHHOii nposepi 
xe TO~HOCTlI pellI,emm no h . BKJI:IUtIelllie rrporpaMMH CHOOSE rrpozcxo
~T nplI IREG=1 • 

Bxon: I) lÍlafiJI TAPE20 , co.n;e~ 3Ha'tleHIDI rrposepseaoro pemeaaa 
X(~) (THII D ). 

BID::o~: 1) WaitJrHa~8Jll>ID.lX npHÓJIIDlteHHlt TAPEJ (TE D ) ~JIfl pemeaaa 
'3~aqn (2.1) Ha pa3p~eHHoÍÍ ceTKe; 

2)	 ne~aT8lOTCR nepsaa BXO,1lHaR 111 nepB8JI BHXO,IUlaR ~YXKOMllOHeHT
HHe <WHKUIDI, a T~e 3Ha~eHHR napaaerpoa, 3~8lD~ CeTK.H 11 
wa~	 TAPEJ. 

6.3 ITporpaMMa UFILE c03~aeT (WOPMaTH3yaT HYJIHMH) WaKJI 
TAPE5 , rrpe~Ha3Ha~eHHH~ ,IJ;JI.fI rrpHÓJIJiI.lKem {""k .::( k (~ ) } 11 aanacsaaer 
B 8TOT WaaJI illYHKnnH 113 lÍlaltJIa TAPEJ • 

~	 BK.JIlO'tIeRlle rrporpaMMll UFILE rrpOHCXO,IUIT npa IREG.O wm IREG...1 

Bxo];: I) WaitJr Ha~aJThHllX llplIÓJmJKeHItil TAPEJ ( THII S HJm D ) 

r~ 

r 

!
 

l
 

BblXO~ : I) çpa:tlJI TAPE5 

2)	 ne~aT8IDTCR SHa~eHHR nap8MeTpoB, onpe~eJIRIDmax çpa:tlJI TAPE5. 

6.4 Jlporpasesa CREATE C03~aeT nOCJIe~OBaTeJThHHe lÍlaHJrn II çpatiJIH 
c nPffMHM ,IJ;OCTYnOM ~ xpaHeHHR H OÓHOBJIeHHR paÓOqeH HHlÍlOPM~ ITpH 
paóOTe rrporpaMMH BSMH4. 

BKJIID~aeTCR rrpR JIroÓOM 3Ha~eHHH lREG. 

6.5 Ilporpasesa BSMH4 peanaayer oImcaHHYIO BHme lITep~OIrn:YID 

cxeMY.	 Ilpennoxar-aerca, ~TO .x o HOpMl!~OBaHH. BHeIllIill:tl IU1KJI 
IJ CONTINUE ••• GOTO JI ocymeCTBJIHeTCR no HTepaIJ;IDIM. Ha K8.il\II:Oll HTe

PaunR BHnOJlHHIDTCR nOCJIe~OBaTeJIDHO(~OCHOBHHX ~9' B ne~BOM UHKJIe 
rrpa H3BeCTHHX rrpHÓJIIDK~HlIRX Xk,D 4 1rk_ 1 ' D(4,).x. k_l,s(2 Xk- ,s(2~_1

1 
BH~HCJIRIDTCR nocpencmoa JIHHetiHoro npeoopaaosaaaa D(i(}X , s (2).;( I< ,

k 
3aTeM BH'tIRCJIRIDTCR rrpaBRe ~aCTH KpaeBHX 3~a~ (4.2)-(4.3) H HeBR3Ka 
ypaBH8HIDI (2.Ia) 

D =1(~(4)Xk +Àk UI/ 2 (6.5.1)k "Jk. oh . 

Bo BTOpOM I.J;ID\JIe ~JIR K8jK,1];Oll napu .IU3YXKOMIlOHeHTHI::lX ypaBHeHHll B sanasax 
(4.2)-(4.3) MeTO~OM MaTp~Ho:tl rrpOr.OHKH HaxO)l;HTCR ['fr~1)? '1Jk(2. ) } . 

ITocJIe 3aBepllIeHIDI IUiKJIa BWlliCJIfIIOTCR )-I/( 1I.í\ k t- 1 • 

B TpeTDeM IUiKJIe HaxO,1J;fITCR ""'k II HOBHe npHó.mriKemm X K+ -1 H 
OÓHOBJIReTCR clJaHJI TAPES. 

B ~eTBepTOM I.U:lKJIe (B nomrporpaiese VEGA ) BUtlHCJIRlOTCR D(4)Vk 
H S(2)tr

k. 
y CJIOBHe bk < E. npoaepaerca nOCJIe nepaoro IUiKJla. ITO.nytIeHHOe 

peineaae X HOpMHpyeTCR. 
Bxon:	 çpatiJIH TAPE1 , TAPE5 II paõoxae 
BllXO~: I) !Í1aÍÍJI TAPE5 

2) na K8.1K,IJ;O:f.i arepanaa rresaraerca 
tf - HeBR3!ta, rr; , t k ' gk 

k -TOU HTep~; na nocnenneã 

Wa~JIH. 

crpoxa k - HOMep arepanaa , 

' ~k ,.í\ k ' Tk - BpeMH 
HTap~H rrexaraerca TaK2Ke 

HeBR3Ka no ypaBHeHIDIM (2. Ia) H (2. I d) , B aasaae H B KOHIJ;e 
paóOTll rrporpaMMH rre~aTaIDTCR Õ BOJIHOBHX ~ c ~eTOM 

MH01KHTe.IDI ISTEP ,J.J;JIR: rrexara. 

7. OCTaHOBH. nparrycMoTpeHHHe B naReTe nporpaMM B3MAPM 

OCTaHOB paóoTH rrpORCXO~T B cJIe~ c~aax: 

I) nexopperenros sanaaae 3Ha~emn1 napaaerpon B n/z lÍlaMe (rrpor
paMM'a EDITP ) - nesaraerca COOÓmeHHe "ERRORS IN DATA "; 

2) ~ ~ E, Ók - HeBR3Ka (6.5. I) , E. - TO'tJHOCTD ~ RTepaIJ;ROH-
Horo nponecca; 
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6;3) 0" >,	 10
4) k =ITMAX k-HoMep arepanaa, ITMAX - MaItcRMaJIl,HO nonycrn-

Moe ~c~o IlTepa~; 

5) T < LTIM , T - OCTaBmeeCR BpeMI! neHTpaJI:hHOrO npon;eccopa
k k 

~ paooTH rrporpaMMH noc~e SaBepmeHHff k -TO~ HTepaunn, napaMeTp 

LTIM sa,naeT BpeMR, ,nOCTaTO~Hoe ,n~ I1cno~eHHR o,nHofi ~TepauH~; 

6) ,ne~eHHe Ha HO~ npl1 MaTpll~ott nporoHKe, ne~aTaeTCR cooo~e
~ 

~ .~HHe "PROGONKA IS INcoIfiECT 11 • 

OCTaHOBU (2)-(6) npe.n:ycMoTpelill B npOrpaMM8 nSMH4 . YC~OBl1J! II
(2)-(5) rrpeBePffIDTcR Ha R~ott I1Tepaqrrn,npH OCTaHOBeB ~aKne TAPE5
 
conepxarca nocnenaae naãnemnre rrpHOJIIDlt8HIDI {À k ) X k} . ~ \
 

8. 110.rrnporpaMMH lIDOrpaMMH BSMIi4 

IIo.nnporpaMMa VEGA B:u'tlHC~eT,nJIff BeltTOpa ,nByxItOMnOH8HTHWC 

W"HKI.UlJ:H.x BeKTopH n(4)X, §(2)X. 

IIo,nrrporpaMMa GAUSS OC~8CTBnffeT MaTpH'tlHYID (2x2) nporoHK,Y, 

MO,nHlÍlHIJ,l[pOBaHHYID ,n..'IR KBaSHpaBHOMepHOH C8TlOi WlO,I\nJ ' 0,nHOBpeM8H

HO .IVJR sa,na'tJ (4.2 )-( 4.3). . ' 
110,IUlporpaMMa DIFH BU'tJlICJIffeT,nJIff ,nBYXIWMnOH8HTHOn tiJyHKIJ,l[H X(R)

d2 'V- d (1 O)í -:-:r '.A... (R) 11 í -- X(R), íc O 1 
dR dR 

C TO'tJHOCTbID O(h4) RnR O(h2) B SaBHCHMOCTH 0'1' SHa'tl8HHJ! napaMeTpa 

KAPP. 
110,nnporpaMMa BOUND BH'tJHCJIff8T f(À, I\n), onpe,neJIffIDmyID aCHMll

TOTI1K,Y ~IJ,l[tt B'To'tJRe I\n 
~ llo.nrrporpaMMa VARI ocymeCTBJUIeT nepeBo,n OespaSMepHoro COOCT

seaaoro SHa'tleHHR Jl B 8HeprIDJ. e (aR) II ooparuo (E -+ À ), ecna 
NVARJ'O ,H ()(Íl0pMJIffeT nexaes. B aereane I1CnOJThsyroTCR c~e.n:.YlOmKe OOOS

Ha'tJeHHR: DIMENSION YKaSHBaeT BR,IJ; MaTpl1~ fi (n8'tlaTaIDTCR 'tJHc~a 2N 

11 2p ), NREC 11 LDIM yKaSHBaIDT COOTBeTCTBeHHO 'tJHC~O SarrKCeH B ~att

~e TAPES	 H 'tJKC~~ YS~OB ceTKH, Ha ROTOpO~ pemaeTCR sa,na'tJa (2.1), 
NUMBER OF ASIMPT - xacao ,nByxxOMIlOaeHTBliX ~fi c aCHMIITOTHKOfi 

B TO'tJKe I\n' APPR KOD - 'l'O'tJHOC'l'b amrpoxcaaanaa saaasa, EV - SHa

'tleHHe Haan;eHHoro ypOBHH 8Heprn (aR). 

9. Bxomme nauaM6TPJ:l n/R WaitJIa 

~ -Ha'tJ~O C'tJeTa 

lREG= I - Ha'tJMO cxera c paspeseaaea CaTIGI 

2 - npo.u;OJIlteHH9 cxera no YMo~amm ! REGaO t 

KD!M= 2p -	 MaTpl.,:IJ;a fi HMeeT BH,n (2.2), p:r 2 ; no YMO~'tlaIillIO KDn~::4 

T.e. MaTpHn;a t} RMeeT cne:o;K~bHhIfi BH,IJ; (2.3). 
NBAS - 'tlHC~O ,nByxKOMIlOH8HTHHX ~H:K.nHH X. (R) (j=-1, •• ,NBAS) c 

aCEMIITOTHKOH B TO'tlKe I\n ' O~ Nhs ~ N ,,nJIH OCTaJI1>HhIX 

W'HKIJ;HR Sa,n?IOTCR HY~eBHe rpaaaxaae ycnonaa B TO'IKe'I\n 

no YM0JItIaHIDO ,nJIfI scex qJyHKI.J;HH Sa,naIOTCR HY~eBHe rpana-nrae 
YC~OBlliI B TO'tJKe I\n . 

KAPP= ç2 - TO'tfHOCTb amrposcaaauza O(h2) 

l4 - TO'tJHOCTD arrnpOKCHM~ O(h4) 
no YM0JItIaHHIQ TO'tJHOCTb annpOKCI1MaIJ;aH O(h4 ) • 

KINT - 'tJHC~O rrO.u;RHTepB~oB c nOCTORHHHM marOM'Ha KBasl1paBHoMepHoH 

c eTKe W ( o,Rm] , 1 ~ KINT ~ 5 ; no YMOJItIaHIDO KINT=1 , T. e • 

ceTKa paBHOMepHaR:. 

LTIM	 - BpeMfI B ceKYH,IJ;ax, ,nOCTaTOtIHOe ,I(JI.ff HCnO~eHl1J! O,n;HOH arepa
:r..um; no YM0JItIaHHID LTIM=20., 

ITMAX - MaKCHMaJThHO ,n;orrycTHMOe 'tJHC~O RTepanHÍ1; no YMomaHillO 

ITMAX=50 • 

ISTEP - MHOJK1iiTe~bJ YBeJm'tJHBaIO~i1: mar no R npa nexara 'Í'YHKnHH; 

no YMOJItIaIDfiO ISTEP=10. 

Iffi(1), ••• ,HK(KINT) - MaCCRB sHa~eHHfi marOB ,n;~ nO~HTepB~oB KBaSlI

paaaoxepaoã ceTIDI W[ O,I\nJ 
RX(1), ••• ,RX(KINT) - M8CCHB SHaqeHHH npaBHX KOHIJ;OB nO,nHHTepB~oB 

ceTKH cU [O,I\nJ 
NVAR - HOMep aapnaara; no YMO,lNaHillO NVAR:O. 

LJ - OpOHT~bHHH MOMeHT; LJ He eanaerca, eCJm NVAR=O, 

RV - ROHCTaHTa Panõepr'a; RV He aanaerca, ecaa NVAR=O 

AMN1,AMN2,AMJ - Macca ~ep ~ BapHaHTa, YRasaHHoro napaMeTpOM 

NVAR; MaCCH ae Sa.u;aIDTCR, eCJIH ,NVAR=O 

EV - Ha'tJa.Jil>HOe Ilp110JIIDKeIme ypOBHH anepraa (sB), ec~ NVAR=O, 

TO EV - cespaaaepnoe ( EV=.À o ). 

EPS - TO'tJHOCTb arepanaoaaoro .nponecca, no YMo.wramm EPS=10-8• 

PG=o( - nOKaSaTeJIb W'HKI.J;m! BKJIlO'tJeHIDI g(t)=1 _e-ct.t ; no YMOJIlIa-

HIDO g(t) = 1 - e-t , 

TAU= q; - mar no napaMeTl'Y t ; no yMOJ.rqaHmO TAU=O.5, 

J4DIM - pasaepaoces ~ (N =2.xN) sexropa BOJIHOBllX ~ B sa . IIapaMeTp KINT K MaCCHBbI HK 11 RX acerna sa,n;am ceTKY, aa xom 
.u;a'tJe (2.1). Topoit.p~maeTcR sa,na'tJa (2.1). 
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IIapaM8TJlH LDIMI , LDIM) ,HT.PU ,I~YPP. ,NREC li MaCCHB 

HINF( 1) , ••• ,HUfP(KIliT) onacaas B TOM peJlG1Me (IREG) , rne ona acnoxs

3YIOTCR. 

10. OnlicaHHe p~OB, 3anaHHHX napaMeTpOM IREG H 
i 

YIIDa:B.!!ffiQIIIKe RapTl:l ( NOS/BE-6500 

10. I IREG=O , IToCJIe.D;OBaTeJlJ:>HO RCnO.JIH.FIIOTCR rrporpaMMI:l EDITP, 
UFILE , CREATE ,DSMH4 • 3TOT pe~ RBnReTCR Haq~HHM li OCHOBHl:lM 

npn pemeHHH 3~aqH (2.1>. 
OnHcaHHe napaM8TpOB LDIM3 ,INPU, ITYPF ,NREC ,onpe,n;e~

romRX BXO,n;HOll waH~ TAPE) , ,n;aHO B n. 5.2.1 . ITo YMoxqaHKID ITYPF=O 
( THn D), DIPU=JlTREC=N - qHCJlO ,n;BYXKOMTIOHeHTHHX (l1YH:KnHH aanasz , 
LDIM3=L - qliC~O Y3~OB ceTEM oJ[O,~J ~ 3~a~ (2.I). 

Ilapaaerp LDIMI yKa311BaeT tIRCJIO Y3JIOB ceTKH Sl ,Ha xoropoã 
3~aHhI 3Ha'lIeHIDI IIOTeHlJ)iaJIOB. B :3TOM peDMe CeTlGl il H eu [O, I\n ] 
HJm: cosnanam , RJrn CSTRa W LO, R ] RBJ1ffeTCR yce'tIemreM ceTKH .Q 
IIo YMOxqaHIDO LDIMI=L ,T.e. ceq\KH COBna,n;aIDT. 

Pe~ IREG=O Hcno~3yeTCJI TaKEe npR pememrR 3~a'tIH (2.I) Ha 

YC8lIeHHotí ceTKe w(O, I\n J ,UJIH rrpoaepxa TO'lIHOCTH pemeHIDI B 3aBRCRMOC

TH OT R • Ilpennoxaraefca, 'lITO na ceTKe.a. 3~aHH 3HalIeIrnR noren
IUl8JIOB li peueaaa .z (Ri)' xoropoe 6epeTCR B KalIeCTB9 Haqél.1II>HOrO 

npR6~eHRH (B cooTBeTcTByro~ee 3HalIeHHe Jl BHOCHTCR rrorpeIllHOCTb 

,-v I 0-6 ). B ,n;aHIlllX 3~aeTCR LDIMI=LDIM)=L J1 ,r,n;e L Q. - 'tIHCJIO Y3JlOB 

ceTKH Q. • 3HaqeHIDI napaaerpos INPU ,ITYPF, NREC ae YKa3blBaDTCJI. 

B 06meM c~ae 3HalI8HIDI IIapaM8TpOB LDIMI li LDIM) MoryT 6l:lTb
 

pa3JmqHblM1I.
 

MaccRB HINP B p9~e IREG=O He TpeÓY9TCR, B n/R ~a~ napa


MeTpOB CTaBHTCR 'tiliCTasI RapTa.
 

IO,2 lREG=1 . Ilocnenoaarezsao HCIIOJIIDl1OTCR nporpaMMLl EDITP, 
CHOOSE , UFILE , CREATE, BSMH4 , BaToM peJKHMe cerxa W [ O,l\nJ RBJlJI

srca pa3pexeHH8M CeTIm .Q. (O,!\nJ ' aa xoropoã aanaaa 3HalIemm nOTeH

~aJIOB H pememm X (~) , paCCMaTpRBaeMOrO KaK Ha'lIaJI.DHOe npRÓJm1It8

aae, PeJKm,f acnoassyeeca npa pememm aanaxa (2. I) na paspesennoã cer-

Re w (.o.!\nJ JI)IH. nposepza TO'lIHOCTH pem9HIDI B 3amrCHMOCTR OT h. 

Macciffi HINJl aanaer aaaxeaaa maros .IVIfI nO;IUmTepBaJIOB CeTIm Sl (O ] 
YIMelOT MeCTO COOTHOmeHHJI HK(i) =2i HINP(i), fi >/1 - n;eJme 'lIHCJIa ,I\n 
(i=1, ••• ,KINT) , 3Ha-qemm IIapaM9TpOB LDDU ,LDIM) , INPU ,ITYPF, 

NREC YCTaHaBJmBamCR aBTOMaTRtIeCKR, a B n/R eJ!a:itJI CTaBHTCR 'lIHCTaH' 

~pTa. 
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10.3 IREG=2 . MCnOJIRmoTCR n:porpaMMLl EDITP , CREATE ,BSMH4. 
3:rOT peJImM CJIe.nyeT 3a' JII06UM peJKIIMOM Imm=o, 1,2 B c.nylIae, eCJIH ClIeT 

rre Ówr 3aKOH1:IeH. B n/x epaMe M8HJIeTCR npa Heo6xo.n;HMOCTH TOJIbKO nepsaa 
xapra c napaMeTpOM IREG , O,nHaKO, eCJIH orpaHWleHlieM c-rera C'tIliTaTb. 

ne BpeMJI, a 'lliCJIo HTepaIJ;HH ITMAX ,TO 3Ha1:leHHe ITMAX TaKlKe ,n;OJ.DKHO 

MeRRTbCR. HarrpRMep, MO~HO rro~araTb ITMAX =5,10,15 H T.,n;., Tor,n;a B 

J 
lI' K~OM C1:leTe Bl:lnO~TCR TOJIDKO 5 liTepaIJ;HH. 

IO,4 ITepBl:l8 ceMb yrrpaBRRromax onepaTopoB JIBJIHIDTCJI o6mHMH ~ ~ : 
Bcex PeJImMOB 

1. ATTACH,K, PRONOSBEKERrffiIB4, ID=PROGLIB, MR=1. 
2. LIBRARY,K. 
3. ATTACH, TAPE1, BSMADM, ID= ••• , •• • 

(4. ATTACH, TAPE1J, VVV, ID= ••• , •••• ) 
5. FTN (I=TAPE1, B=EDITP, OPT=2) 
6. EDITP. 

7. ATTACH, TAPE=1, YYY, ID= ••• , ••••
 
YYY - RMlI epai1JIa rrOTeHIJ;HaJIOB
 

VVV - HM.l1 epaHJIa, CO,I(ePJK~ero Beca g,yH~i1: fi ; oneparop 4 Mo]teT 
OTCYTcTBoBaTb. 

10.4. I. IREG=O 

8. ATTACH, TAPEJ, XXX, ID=••• , ••• 
(9. REQUEST, TAPE5, ZZZ, ID= ••• , •••• ) 

10. FTN (I=TAPEJ5, B=UFILE, OPT=2). 
11. UFILE. 

(12.	 CATALOG, TAPE5, ZZZ, ID: ••• , •••• ) 
1). FTN (I=TAPE)5, B=CREATE, 0~T=2) 

14. CREATE. 
15. FTN (I=TAPE)5, B=BSMH4, OPT=2) 
16. RETURN, CHOOSE, UFILE, CREATE, TAPE)5. 
17. BSMH4. 

XXX -. IDJR waHJIa c Ha1:la.JIDHl:lMH WHl{IJ;IDIMH Xo (~ ) 

ZZZ -.Ir!MfI watiJIa, B KOTOpOM CO.D;eP'frnTcR pemeHKe [A , X (Ri)1 sa,n;a1lli 

(2. I). Oneparops 9 H I2 OTCYTCTBY1oT, ecza WaWI c HMeHeM ZZZ ne 
HY1KHO COXPaHIITb. 

IO.4.2. lREG=1 

8. ATTACH, TAPE20, UUU, ID= ••• , •••• 
9. FTN (I=TAPE)5, B=CHOOSE, OPT=2) 

10. CHOOSE. 

3aTeM c~e,IJ;yIDT onepaTopH 9-I7, YRa3aHHHe B p~e lREG=O. 
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uuu - HMJ'I ~aHJIa, conepaanero rrpoaepaenoe peneaze aanaxa (2.1); aTO
 
peme?He paOOMaTpHBaeTOH KaK Ha~aJIDHOe rrpHO~eHHe.
 

ZZZ - HMH Waí1:JIa, conepaanero peneaae SMa~ (2. I) aa paSpeJKeHHOH
 
oeTKe.
 

10.4.3.	 IREG=2 
7. ATTACH, TAPE5, ZZZ, IDe ••• , ••••
 

SaTeM OJIe~T orrepaTopH 13-17, YKasaRHHe B peERMe IREG:O.
 
. ZZZ	 - HMH cIJaHJIa, B KOTOpOM OO,I4eP'KHTO.H k -Toe IIpHO~eHHe {A k , 

X k ( Ri)~; rrpe,IUIOJIaraeTOH, ~TO <lJaWI o liMeReM ZZZ rrpe,IJ;BapRTeJI:óHO 
OHJI KaTarrorHsnpoBaH. 

11. IIwwep BHtI1!OJIeHIDI ypOBHH aHeprIDI H BOJIROBI:lX àwHKr.mit 
O~ROOBHSHoro OOOTOHHHff MeSOMOJIeKYJIH dtu • 

> 

SMalIa (2.1) paccxarpasaerca aa orpeaze [0,20J. B TOlIKe 
I\n = 20 .n;JI.H BOJIHOBHX WH~H Sa,IJ;aHa aOHMTITOTHKa (2.10). MaTp~a rro

TeHIJ;MaJIOB HMeeT BH,lI; (2.2), N=p=10 . SHalIeHIDI rrOTeHI.J;HaJIOB BH1DIOJIeHH 
Ha pasHoMepHoH oeTKe o marOM 0,1. ~aRnH rrOTe~arrOB 1! HalIaJIbHRX 
rrpHOJmJKemrtt ;IJ.JIJI BOJIHOBllX clJyHKI:(IDt 003,I4aHH rrporpaMMOH BSMFLOW' • 

IIocJIe.n;mrfi conepazr O,I4HY ,IJ;ByxKOMITOHeHTHYID epyHKJJ;IDO (TIrrr llJafura S ) • 

~ BapHaHTa NVAR=3 , LJe1 , AMN1=5496.180, AMN2=367Ó.481 
AM3 =206.769 rrpO~e,I4eHH pao~eTH o MaTpane~ n B~a (2.3), TOlIHOCTb 
0(h2) , li BH,n;a (2.2) - 0(h4). ~ BToporo paClIeTa B ~a~eCTBe Ha
lIaJIbHOrO npHó~eHHH BSHTO pemeHHe 3a,IJ;a~H c MaTp~e~ fi crreuaaJIDHo
ro BH,n;a. 

KOHOTaHTa P~6epra RV e 13.6058041
 
nOrrOJIHHTeJIbHHe napaMeTpH pac~eTOB:
 

1) MDIM=20 , NBlLS=10 , KAPP=2 , EV= -320, ITYFF=1 , INPU=1,
 
HK( 1)=0.1 , RX( 1)=20 ; OCTaJIDHHe napaMeTpH IIpHHIDJraIOT 3Ha~eHWI rro
 
YM0JIqaHmO •
 

2) MDIM=20 , KDIM=20 , NBAS=10 , EV= - 159.141, 
HK(1) = 0.1, RX(1) =20 

Peaesae sa.na'llli C MaTp~eii ft(R) crreIJ;lir~HOro Bni rrOJIHOCTbIO 
conrranaer O pemelmeM, rro.nyqeHHIlM no rrporpaiese SYSTEM 4. 

Ta6.mma 1 

!mIM KDIM 

lfilCJIO 
HTep~ 

BpeMa Ha o)J;HY HTepa-I
~ (ceK) 

BPeMH paOoTH rra
K8Ta 

CP I PP I CP I PP 

"I 20 
20 

4 
20 

27 
19 

4 
6 

7 
Ia 

143 
200 

241 
254 

16 
~ 

.
 
, ( 

TaóJIHua 2 

M1JIM KDIM ÔO À EV 

20 
20 

4 
20 

0,6725 
0,0026 

-1,297III5 
-1,2965381 

-159,147 
-159,218 .

.i I
IIaMHTb, SaHHMaeMa.H rrpOrpaMMOH BSMH4 B K~OM IrS paclIeToB,~57100 B.

! B SaRJIrolIeHHe BHp~aeM óJIarO~apHocTb C.M.BH~OMy H B.C.MeJIe
JKHKY 38 ÓOJIbIIlYIO rrOMOIllL B pacore , 
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fol!eaa A.,[l., Tiy3bliiHII H.n. 
llporpaMMn BbfliHCJJCIIHR ypOBIICt:\ 311Cpi'HH H 
BOJJIIOBbJX qJy!IK'-\Ht:\ MC30MOJJCKyJJ BO,[\OpO,[\a 
B a,[\HaOaTHl!CCKOM ITpC,[ICTaBJJCHHH 3a,[\al!H TpCX TCJJ 

Pll-87-459 

,[lai!O OITHCaHHC rraKeTa rrporpaMM BSMADM ,1:\nR l!HCJJCHHOI'O 
pClliCHHH l!nCTHl!HOfi 3a,[lal!H llJTypMa-flHYBHJJJJH, B0311HKaiOlllet:\ rrpH 
lJbll!HCJJe!IHH ypOBHCH 3HeprHH H BOJJIIOBbiX tPYHK'-\Ht:\ CB.R3aHHbJX 
COCTOHIIHil CHCTCMbl TPCX l!aCTH'-\ C KYJJOIIOBCKHM B9aHMO,[IeficT
IlHCM II ill\HiiOHTHliCCKOM ITpC,[IC'I'fiBJJCIIHH, J'rOT ITai<CT HCHOJJb30-
JI£1JICH !\Jill lJbi'IHCJICIIHH xapaKTepHCTHI< Cna0oCBH3UIIIIuJX COCTOH
IIHH MC30MOJICKyJJ dd~.J. H dti.J., rrpC,[\CTalliJHIOlliHX HIITCpCC B TeOpHH 
MC30KUTMH3a, 

PaooTa BbiiTOJJIIeJia B naoopaTOpHH Bbll!HCJJHTeJibHOfi TeXHHKH 
H aiJTOMUTH3UI\HH OHHH. 

Coo6LUe!IHe 06loeAHHemiOrO HIICTHTYTB HAepHbiX HCCJICAOBilHH" • .[(y6ua 1987 

llepeao,[l O.C.BHHorpa,(loBoA 

Gocheva A.D., Puzynin I. V, · PII-87-459 
Program for Calculation of Level Energies and 
Wave Functions of Hydrogen Mesic Molecules in 
the Three Body Problem Adiabatic Representation 

The description of BSMADM program package for numerical 
solution of a particular Sturm-Liouville problem is pre
sented.This problem arises in the calculation of energy 
levels and wave functions of bound states of three partic
les with Coulomb interaction in adiabatic representation. 
The program package was used for calculating characteris
tics of weakly bound states of mesic molecules dd!l and 
dt!l which are of main interest for muon-catalysed fusion. 

The investigation has been performed at the Laboratory 
of Computing Techniques and Automation, JINR. 
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