
/Vctji?J 

3.M.Kocapeaa 

COOfilllBHMR 
OfibBAMHBHHOrO 

MHCTMTYTa 
RABPHbiX 

MCCIBAOBaHMM 

AYfiHa 

/0 /;./rY3 
5-82-70:1 

11CnOJib30BAHME CJ1CTEMbl SCHOONSCHIP 

~H nOJIYqEHJ1H B AHAJIJ1TJ1qECKOM BJ1~E 

PElliEHJ1H O~HOH MO~EJibHOH 3A~AqJ1 
HA COBCTBEHHME 3HAqEHJ1H 

1982 



llBe,IJ,eHI1e 

llporpaMMH~e CI1CT8M~ ARH aHaRI1TI1~ecKI1X B~I1CReHI1M Ha oBM, C03A8.H

H~e 3a nocneAHI1e POA~. BCe ~~e 11CnORh3JIDTCH ARH perneHHH 3~aq, Tpe

ClJIDI!111X nonyt~eHI1H pe3JRhT8.T8. B aHaRI1TI1qecKOM BI1Ae,n1160 TOqHOPO, a He 

np11ClRHJKeHHOPO perneHI1H. K TaKl'lM CI1CT8M8.M OTHOCHTCH, H8.11p11Mep, CI1C'l'8M~ 

SCHOONSCHIP, REDUCE, SYMBAL, CLAM/l/ , BKnJOqeHH~e B COCT8.B M8.TeMa

TI1qeCKOPO o6ecneqeHI1H 8BM cnc-6soo 11 EC-1060 B OMBM. 
0 npaKTI1~eCKOM IAHTepece K 3TI1M CJACTeMaM MO)!(HO CJAIATh XOTH 6~ no 

TOMy, ~To B 19?9 r. B OMBM 6~no npoBeAeHo Me~JHapOAHOe coBei!Ia.Hiie 

no CI1CTeMaM 11 M8TOAaM 8.HaRI1TI1qeCKI1X B~I1CneHI1M Ha 8BM 11 lAX np11MeHe

HI1~ B TeopeTI1qecKO~ ~11311Ke. 

B ABHHO~ pa60T8 npeA11p11HHTa 110n~TK8. OI..IeHI1Th B03MOJKHOCTh 11 l\ene

coo6pa3HOCTh np11MeHeHI1H aHaRI1TI1qecK11X B~I1CReHI1~ Ha 8Plil K p8ill8H11~ 

HeKOTOp~ 38.A8.q Ha C06CTBeHH~e 3HaqeHI1H Ha np11Mepe MOA8RbHOH 3~aq11 

ARH n11HeHHoro o6~HoBeHHoro Al1~epeH'-1!1anhHOro ypaBHeHI1H 2-ro nopffAKa. 

I. llocTaHOBKa 3a,n,aq11 

B RaqecTBe MOAenhHoro ypaBHeHI1H 6~o a~6paHo B03MJIIIeHHoe ypaa

HeHJAe ARR noni1HOMOB qe6~esa 1-ro poAa 21 
(1-x2 )y"-xy'+().+f(x))y = 0 (I) 

PA8 f(x) - B03MJIIIa~I!IaH ~yHK'-111H, OTHOCI1T8RhHO KOTOpOH np8Al10naraeT

CH, qTo oHa pa3naraeTCH B PHA ~yphe no nonMHOMaM 4e6~eBa, T.e. 

f(x) ="f:.fk.'l\(x). ( 
k=1 2) 

PemeHMe 11I!I8TCH TaKoe, qTo 

y=yn (x)- Tn (x) 11 A = .>.n--.. n
2 np11 f (x)- o 

.. • ., . 
1 

·"" ~~- ·., ~-~1.1r r~~tr~r . 
.. ' : \( :~·~ 

• 
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2. CHcTeMa ypasHeHH~ 8RR KO~HUHeHTOB 

~ypbe 

ByAeM HCKaTb pemeHHe KaK ~yHKgH~, pasnara~~CR s pH~ ~ypbe no 
IIORHHOMaM 4e6MmeBa, T.e. 

00 

y(x) = ~ yll • Te (x). (3) 

ilOACTaBHM (2) H (3) B ypaBHeHH~:tl): 
(1-x

2
) ~ Ye T#_ (x) -xfy.e T~ (x)+). "EYe Te. (x) + 

e,o e=o e=o (4) 

+I:~fk'Yt'Tk (x)·T.e_(X) =0 
-k·1 ~-~ 

ilpMHRB BO BHHMaHMe, qTO T.e.(x) eCTb IIOmiHOM 4e6MmeBa 

y~osneTBOpH~~~~ AH~peHgHaRbHOMY ypasHeHH~ 

2 2 (1-x )T"e_ (x)-xT'e. (x)+ t ·Te_(x) = 0 , 

H BOCITORb30BaBWHCb COOTHOIDeHHeM ARH ITORHHOMOB 4eOMmeBa 

Tm(x) ·T
0

(x)=cos(marccosx) ·cos(narccosx) 

Tm+n (x)+ Tlm-nl (x) 
' 2 

npeoopasyeM ypasHeHMe (4) K BHAY 

OC> 

~ [y.(}.-j 2
) +c.]· T.(x) L-. J J J 0 

·-o 
rAe J-

00 

1'2:: 
cj = 2 i=O Yi ·(flj-il+ fj+il · 

1-ro POAa, 

(5) 

(6) 

(7) 

ilOCKORbKJ IIOJIHHOMbl Tj (x) JIMHe~HO HesaBHCHMbl, TO MX RHHe~HaR KOM-

OHHagHH MO*eT Ob!Tb pasHa HYJI~ npH ycJIOBHH, qTo see K03~HgHeHTbl 
IIpH Tj(x) paBHbl HJJI~, T.e. 

. 2 1 "" 
y.().-J l+ -2'L.y.(fl._.,+f.+.) = o ·-o 1 2 J ]_ J ]_ J ]_ ' J- , , ' ..•• (8) 

i=O 

llonyqHJIH CHCTeMy ypasHeHH~ ARH onpeAeReHMH K03~HgHeHTOB ~pbe y. 
; J 

H COOCTBeHHHX 3HaqeHH~ \ • llpH 3TOM H~TCH TaKHe pemeHHH CHCTeMb1(8) 

Ye. = < .Ae •Yoe •Yu '· · · l 

rAe L=1,2, ... eCTb HOMep pemeHHR, 
qTo .Ae- e.z. 

{
0 np!i 

y.- . 
Je 1 npH 

fi-...o (ARR i=1,2, ••• ) npH 

j,O t 
j= t 

2 

I 
J 

l 

1 
I 
I 

f 
l 

3. MeT08 peDieHHH CHCTeMbl Anfl K03~H~eHTOB 
!Yill& 

,' \ 
~H pemeHHR CHCTeMbl (8) Ob!Jl Bb!OpaH MeTOA HTepagH~. ByAeM MCKaTb 

pemeHMe CHCTeMbl BORH3H pemeHH~ COOTBeTCTBY~~e~ e~ HeB03M~e~HO~ CHC-
' . 2 . TeMbl /\Yj = J Yj , ]=0,1,2,... .,., 

3anHWeM CHCTeMy (8) B BHAe, YAOOHOM ARH HTepa~M~: 

1 00 
y . = 2 • -.::::-' y .. ( f . +f ) . 2 J 2(j-,.l.) ~]_ j]-il j+i ,J=0,1rr••• 

1=0 

(9) 

llyCTb H~eTCH pemeHHe CHCTeMbl (8) C HOMepOM e 
HHR CHCTeMbl (8) C HOMepoM e , eCRH IIpHHRTb Ye =1 

qHTb ~OpMJRJ ARR OITpe,IJ.eJieHHR ).. ; 

• Tor,IJ.a H3 ypaBHe~ 

, HeTp~HO IIORy-

>-e.= e2- ~z yi.(f re.-irfe.+i} (10) 
i=O 

TaKMM o6pasoM, ,IJ.RR onpe,IJ.eJieHH~ KOS~HgHeHTOB yj H co6cTBeHHoro sHaqe

Hl1fl A e. no MeTOAY H_TepagHl-1 noJiyqaeM ~OpMJJibl: 

.A<k> = t2- .1.Z,y~k-1l, tfre.-itf e.+il e. 2 i=Q ]_ 

""' (II) 
(k) 1 """ (k-1) y . = • ~y . . ( f . . +f . ) 
J 2 (j2- )..~k)) i=O J. IJ-l.l J+i 

j=O, 1, 2, ... , ~-1, eH, ... , r,IJ.e k- HOMep IIpHORHJKeHHR·. iloCKORbKJ pemeHHe 

CHCTeMbl (8) ~eTCH BORH3H pemeHH~ H8B03MYuleHHol1 'CHCT8Mbl (.rrpH f. =0 ) , 
- J. 

TO sa HatiaJibHOe npHORHJKeHHe BbiOHpa~TCR 3HatreHHR " 

/~) = l 
Y~o>={o npH 

J 1 rrp11 

j;< (, 

j=~ . 

4. ~OpMyJia 8Hfl H8Bfl3KH 

(12) 

BepHeMCfl K IIOCTaHOBKe 3~aqH (l) H ,IJ.OIIJCTHM, qTo· pR,IJ. )J.JIR B03MJ

~eHHH f(x) KOHetreH, T.e. 
M 

f(x) =L.fk·Tk(x), 
ka1 

(13) 

~ee, ITpe,li.IIOROJKHM, qTO Ha~eHO He TOqHoe, a IIpHOJIMlK8HH08 pe-
·1 M M 

meHHe ypasHeHHR (I) ).: H y (x). 
ilyCTb Ha~,IJ.eHHOe pemeHHe npe,IJ.CTaBJifleTCR KOHeqHbiM 0Tpe3KOM p~a 

~ypbe no noJIHHOMaM 4e6blmesa 
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- ---- "I 

N-1 
yx(x) =L,y~·Te. (x) (14) 

e=o 
H y~oaneTBOpaeT ypasHeHH~ (I) C HeKOTOpo~ TOqHOCTb~ c 1 • Tor~a HeTPYA-

HO y6e~HTbCH;ttTO AJIH HeBH3KH d (x)(pa3HOCTH ·JieBO~ H ITpaBOi't ttaCTeii ypaB-

1-IeHIUI (I) ITpH TIO~CTaHOBKe B Her{) ). K Jo! yK (x) ) CITpaBeAJIHBO CJie~-

lllee BblpB.llteHllle: 

N-1 

SN-1 (x)= ~[y~( )..K-
N-1+M 

t 2)+Cn T q_ (x)+ ~C~·T .£. (x) 

t=N 

r~e KOSqxpllll\llleHT 
K 1 N-l K 

ce = 2 ~yi·(flf-il+ ft+i) 
~=0 

(I5) 

5. 06 yMeHbmeHHH CTeiTeHlll ITOJiliiHOMa 1 aiTITpOKCHMlll~ero 

pemeHHe 

~e 6oJiee cyaHM ITOCTaHOBKy 3~attll! (I): ~OnyCTliiM 1 ttTO KOS~Hl\H

eHTbl fk HelleJIHKH H 6biCTpO y6b!Ba~T. 

Tor,n;a pacqeTbl Ha 3BM ITOKa3b!Ba~T 1 ttTO KOS~Hl\HeHTbl ~ypbe Y; 

6biCTpO y6b!Ba~T H Haii~eHHOe ITpH6Jill!llt9HHOe pemeHH9 yx(x) CO~eplltli!T 
CJiaraewe 1 KOTOpbie He ~a~T CYl!l8CTBeHHOrO BKJia):\a (ITO Cpa.BHeHHIO C Tpe-

6yeMO~ TOqHOCTblO pemeHHH). 

B CBil3H C 3THM ITOilBHJiaCb 3~aqa: HaiiTH TO MJ.!HHMaJibHOe qHCJ!O CJia-
- ~x ~ x 

raeMbiX B ITpH6JIKmeHHOM pemeHHH y (x)=~Ye Tt (x) , r~e 
e:o 

P ~ N - 1 , rrpH KOTOpOM o6eciTeqHsaeTCil aa~aHHaJI TQqHQCTb pemeHHR 

ypaBHeHHfl (I) • 

01..\eHHM csepxy B8JIHqHHY H8B!13KH S (x) 1 ,D,Jia q9ro paccMOTpHM 

I 5 (x) I AJIR xE[-1,11. 11s cpopMyJibl ~I5): npHHHB·BO BHHMaHH8, ttTO 
p 

I Te_ {xll f. 1 ~JIR X t [-1 ,11 H 3aM6HHB T L (x) ero 

MaKCHMJMOM 1 ITOJiyqHM 

p 

j8P<x>I~L.I Y~ < >. x_ f?>+c£ I+ 
e.=o 

xe[-1,1) 

p+M 

L_./c~J= op 

t=p+1 

IlyCTb pK - MHHHMaJibHOe l13 3Hatt8HHii p=1, 2, ••• , N-1 

D ::': E. 1 • Tor,n;a max \ S x·(x),~D ,X~E1 , H pemeH}'Ie 
p . p . p 

~ ?' K 
y (x) =L, yt ·T t (x) 

-e.~o 

(I6) 

AJIR KOTOpbllt 

(I?) 

o6ecnettHBa8T a~aHHyiO TOttHOCTb e
1 

p8WeHHH ypaBH9HHR (I). 

4 
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6. qHCJI8HHhl9 pacqeTbl Ha 3BM 
• 

P8rn8HHe ypasHeHMR (I) s ttHCJieHHOM BH,L\8 6b!JIO IToJiyqeHo ,n;Jia aHatte-

Hl1ii M ~ 3 Ill N=20 ; HOM8p p8W8Hlll.f! l COOTB8TCTBY6T 9,1l,l!HMU9. 

TottHOCTh cxo,L~MMOCTl1 li!Tepal\Hii oiTpe,n;eJI~~acb seJIMqHHoii E=1o-
5 ; 

MaKCMMaJibHO ):\OITJCTHM09 ttMCJIO HTepal\HH·6biJIO Bb16paHO paBHbiM 20; TOtt-

HOCTb E
1 

OTbiCKHBaeMoro perueHHil y(x) 6MJia pasHa-I0-
3

• 

Pem8HH8 ypaBH8HHa (I) OTbiCKHBaJIOCb AJIR so3pacTaiOlllHX aHatteHHii soa

MYllleHHR f (x) • 

Bc.HKHtl pa3 onpep;8JIIlJIOCb 'MHHHMaJibH08 qJo!CJIO plo! qJieHOB B pa3JIOiK8-

HliH y (x l, o6ecn8ttHBa~Ill88 Tp86y8MyiO T01:J:HOc'rb perueHHR c1 ; BhlttHCJia-

;rach H8BH3Ka o Ha OTpe3Ke [-I 1 I] H HaXOAHJICa e8 MaKCKMJ'M. 

fupHaHTbl IT~~BS,Il;9HHh!X BbltUICJI9HJo!£l l1 1/lX pesyJibTaTbl llpHB8A8Hbl B 

Ta6JIH!.Ie I. 

Ta6JIHL\a I 

BH,n; f(x) fk . 
M MrutcHMYM " p* MaKCHMJM 

p Lk 
m~n H9Bfl3Kl'l max H8BR3KH 

t/k•Tk(X) 0.2 4 0.42?4E-04 1.4 6 0.87?4E-04 

zi.fk.Tk(x) 0.2 6 0.32I5E-04 I.O ? 0.6569E-03 

f:fk.Tk(x) 0.2 ? 0.?665E-03 0.8 9 0.230IE-03 

""' -· --- ------ -~-~--

?. AHaJIHT~8CKHii cnoco6 perneHHR 388a1:J:H Ha co6CTBeHHble 

3Haqe~ma 

lloc;re Taro, KaK perneH>re Mo,n;eJibHoii 3~attH • (I) 6b1Jlo noJiyqeHo B 

ttMCJI8HHOM BH,n;e, 6biJia c,n;eJiaHa ITOITbiTKa HaHTJo! aHaJilllTJo!1:J:9C~l1H BHA peW9HI1fl 1 

Bh!pa3HB C06CTB9HHh!8 3Ha1:J:9HHR ). 11 peill8Hl18 y (xl KaK cpyHK!.IHH OT 

l13B8CTHh!X KOStfxilvii.J;HSHTOB fk pa3JIOllt8HHJl BOSMYl!leHHfl f (x) ITO llOJII'I-

HOMaM 11e6hl!n8Ba. 

3~atta ~WaJiaCb C llOMO~b~ CHCT8Mhl aHaJIHTJ1tt9CKlllX Bhl4l'ICJI8Hlll£l 

SCHOONSCHIP /3,4/ Ha 3BM CDC - 6500 • ;:]Ta 
1
CHCTeMa ):\aeT B03MOllt-

HOCTb npOBOMiTb aHaJIH'rH'tl8CKH8 llp806pa30BaHHR Bb!pal!t8HI1ii., 3allHCaHHbiX 

B BH,L\8 
(A1 + B1 + ... ) M (A2 + B2 + ... )M ••• M(AN + BN + ... ) , 

r,n;e A 1 , B 1 , A2, B2, • • • .f!BJIRIOTCR llHCJia.M111 aJire6paHt<8CKHMl1 CHMBOJiaMl'l1 

B8KTOpaMH, rpyHKqHJ'!MH HJIJo! Bb!paJit8HH.f!MH 1 3a:KJII01:J:6Hl-ICIMJ1 B CK06KH. 

CMCTeMa SCHOONSCHIP 06JI~aeT CJI8AyiO~HMH B03MOJKHOCTRMH: 

I) pacKpbl'rr.te cKo6oK M npHB8,1l;8HHe no,n;o6Hb!X qJieHoB; 

2) npone,n;eHH8 no,n;CTBHOBOK; 

•3) ynpOI119Hl19 Bhlpallt8HH£l aBTOMaTH1:J:SCKH H IIO,Il, pyKOBO,n;CTBOM llOJih30BaT8-

JIJI, 

5 



Bb16op 1/lMeHHo 3Tolil CIIICTeMbl aHaJIIIITI/ItlecKIIIX swntcJieHIIIlil o6oaCH.Ile'rcn 

TeM, lfTO K MOMeHTy IlOCTaHOBKIII 3ap,aq111 SCHOONSCHIP :f$.8 XOpOWO ce-

6.1l 3apeKOMeH~OBaJia cpe~l/1 ~pyPIIIX CI/ICTeM KaK !10 6biCTpO~eJilCTBIIIID, TaR Ill 

!10 pa3JMHOMY 06neMy I/ICI10Jlb3yeMOJil orrepaTI/IBHOJil rraM.IlTlll. 

MR BbllfiiiCJieHHR aHaJIIIITI/IllecKIIIX BblpBJKeHIIItl ). 111 y j npHMeHRJIC.Il, KaK 

111 npH pewemm 3a~aqH B ~HcJJeHHOM BH~e, MeTo,ll. wrepaq111Jil, onpe~eJineMbilil 

~OpMyJiaMIII (II) C HaqaJibH~III yCJIOBH.IlMIII (12) (CM.rr.3). 

ilOCKOJibKJ B annapaTe SCHOONSCHIP OTCJTCTByeT ~eJieHHe 

Ha !10JIHHOM, ~OpMyJia (II) )l.JI.Il Bbllfi/ICJI8HIIIfl yj 6b1Jla npeo6pa30BaHa TaR, 

qT06bl HCKJIIDllliTb )l.eJieHHe Ha !10JIHHOM (j 2 - A~k) ) , Ill rrp11106peJia Bli~ 

(k) = ___Q_,2__ [ ~ .J.5,kl- t2 m]· ~ (k-1) 
yj .2 2 1 + ,L___.( .2 2 ) L... yi • (f\J'-il+ f]'+i). 

J-e.. J-t . 
, m=1 ~=0 (18) 

ilpaKTHl.feCKl/1 pemeHHe y(x) OTbiCKI/IBaJIOCb B B~e KOHeqHOr0.9TP83-

Ka pn.n.a ~ypbe,cocTo~ero He 6oJiee, qeM 1113 4 cnaraeMbiX. 0THOCHTeJib

HO B03M~a~~elil ~JHKI.J;IIIIII f(x) I1pe,ll.I10JiaraJIOCb, qTo ee p.ll,ll. ~ypbe COCTO-

HT He 6oJiee, '!eM 1/13 2 l.fJieHOB, a K03~HI.J;I/IeHTbl fk )l.OCTaTOt!HO Ma-

JIU (MeH~TC.Il B IIIHT8pBaJI8 0.1+0.2), 

MeTO,ll. IIITepaqHJil, sanHCaHHbllil Ha .ll3UK8 SCHOONSCHIP 

JJH30BaH B BH~e wecTH nporpaMMHbiX ceKqllllil: 

PROLOG, LAMBDA, YGREK, YGREKEND, POLTJ, RESULT 

Ill Il.llTIII 6JIOKOB-!10,ll.I1pOrpaMM: 

SLAGL(I,J), SUMY(M,J,L), SUM1(J,L), TJ(J), YX(J). 

, pea-

Pa30Bbllil rrpocqeT no nporpaMMe PROLOG - RESULT )l.aeT Ha BbiXO-

~e Hosoe npH6JIH~eHHe ~R A, yj 111 y(x). 

TaKIIIM o6pa3oM, ~R noJiyqeHH.Il k -ro np1116JIH~eHIIIR H~o k pa3 

npocqHTaTb no nporpaMMe, sa,n,asan K~ulil pas B KaqecTBe HalfBJibHoro 

npiii6JIH~eHI/I.Il pe3yJibTaT npe.n.~elil I/ITepaqllll/1. TaKoe nowarosoe Bbllfi/ICJieHI/Ie 

aHaJIIIITI/Ilf8CKI/IX Bb!pameHIIIJil ~ Ill Yj OKa3aJIOCb QqeHb J,ll.06H~, T.K, Ha 

Ka~OJil HTepaqllllll I103BOJI.Il8T oqeHI/ITb llOJiyqaeMble pesyJibTaTbl Ill BHeCTIII, 

llpl/1 He06XO,Il,IIIMOCTIII, KOppeKTIIIBbl B Bbllfi/ICJieHI/Ie CJie~~HX !1piii6JIIII*8HIIIlil. 

8. KpaTKoe on111cam1e nporpaMMbl 

HatiaJihHble np~t6JIH7KeHIIIR K03~HI.J;IIIeHTOB y. 
J 

3a,D,a~TC.Il B CeKql/11/1 
PROLOG·. 

C IlOMO~biD C8KI.J;IIIIII LAMBDA 

TllllfeCKIIIJil Blll)l. C06CTB8HHOI'O 3HalfeHHR 

ro sHaqeHHH. 

6 

no ~opMyJie (II) swmCJIReTCR rulaJIIII

)... \'. , P,Il,8 t - HOMep C06CTB8HHO-

I 

J 

~) 

J3eJIHqi/IHa ). 06'b.fl:BJIReTC.Il COMMON -Bb!pB.lK8HHeM H TeM C~ )l.e-

JiaeTC.Il ~OCTynHOJil ,ll.pyrHM C8KI.J;IIIRM. 

B C8KI.J;IIIH YGREK , B COOTBeTCTBIIIIII C ~OpMyJIOJil (I8), Bbllfi/ICJI~TC.Il 
aHaJII/ITHqecKI/Ie Bblpall\eHI/IH KO~HQH8HTOB y. , 0HH TaKll\e saHOCHTCH B 

. J 
COMMON B BH,ll.8 HH)l.8KC111pOBaHHbiX Z -Bb~8JK8HIIIlil. 

Cei<I.J;IIIH YGREKEND HCIIOJib3yeTCH )l.JI.fl: BbllfHCJieHHR K03~HI.J;H8HTOB y. 
J 

)l.JIR l1H,IJ,eKCOB j = e +1, l.+2, ••• ,N-1 , P,IJ,e l- HOMep BbllfHCJI.Il8MOI'O 

C06CTB8HHOPO 3Hal.feHH.fl:. 

ilOCJie)l.OBaTeJibHOCTb !IOJIHHOMOB 4e6~eBa Tj(x), He06XO,ll.IIIMMX 

)l.JI.Il IIOCTpOeHH.Il pemeHH.Il y (x) , Bb!qHCJI.Il8TCf! B C8Kl~HIII POLTJ no 

peKyppeHTHOtl ~OpMyJie T. (x) = 2x T. 1 (x) - T. 2 (x) 
3 J- J--

B C8KI.J;IIIH RESULT, C HC!IOJih30BaHHeM HaKO!IJI8HHbiX B COMMON' ax 

Bblp8JK8HHtl y j l1 T j (X) N-~ , CTpOHTC.Il aHB..'ll1THlfeCKOe Bb!p~eHI/Ie pewe

HH.Il y(x.) KaK y(x) =:?=-yJ-TJ·(x) , r.n.e N - lfi/ICJIO cJia-
1 ,0 

raeMbiX KOHeqHoro oTpe3Ka pfl,Il,a ~yphe, arrrrpoKCHMHP~~ero peweHHe ypas-

HeHMf! (l). 

9. 3aMeqaHH.Il !10 CTpYKTYP8 !IpOPpaMMN H IIOJiyqeHHb!M 

pe3JJibTaTaM 

B rrporpaMMe PROLOG - RESULT IIICIIOJib3~TCf! TaKHe Cpe,II,C1'Ba 

CIIICTeMb! SCHOONSCHIP , KaK IIO,II,CTaHOBKH 

BHyTplll ~HKJIOB )l.JIR BbllfHCJieHHH CJMM 

~d, rrpe.n.sapnTeJihHO sarrHcaHHble Ha ~li!JI 

pa WRITE BLOCKS. 

l1 BCTpOeHHble B CHCTeMy I.J;!ill{Jlbl. 

HCI10Jlb3~TCR 6JIOKH-IIO~nporpaM-

TAPE3 C IIOMO~b~ orrepaTO-

.ll.nR BbllfiiiCJieHHlil c pa3HhiMIII BH,ll.aMIII B03M~eHHH f (x) HCIIOJibsosa-

JIHCb pa3Hble BapHill!Tb! IIpOPpaMMbl, IIOCKOJibKY ycJI07KH8HH8 f (x) Tpe6yeT 

C~eCTBeHHbiX ,IJ,O!IOJIH8Hl1fi B 6JIOKax-rro~nporpaMMax. 

ITpose~eHHb!e BbllfHCJieHHa noKasaJIH, lfTO yseJJI/IqeHHe KOJIHqecTsa lfJie

HOB B pa3JIOl!t8HHIII f (x) 3aMeTHO ycJI07KHH8T aHaJIHTl1qecKHtl BH,II, pemeH~!Jl, 

ilOJib3Y.IlCb MaJIOJil B8JJI/IqHHOt! K03~HD;l18HTOB fk• Y,ll.aJIOCb OI'paHW-!HTh 

paspacTaHHe aHaJIHTKqecKHX Bb!paJKeHHt\ B npoqecce HTepa~Ht! nyTeM o·r6pa

CbiBaHIIIH Ha Kam,I~,Ofi HTepaqHIII CJiaraeMbiX, qHcJieHHOe 3HaqeHH8 KOTOpb!X 

M8HbUJe, qeM 10-6, 

EJiaro,11,ap.ll 3TOMy 6biJIIII IIOJIYlf8Hbl 0603pHMble H Y,ll.06Hble ,IJ,JIR HCI10Jib30-

BaHHH aHaJIHTHqeCKHe Bbipa?K8HH.Il A l1 y j 

B Ta6JIHqe 2 rrpHBe,IJ,eHbl see sapHaHTbl BbllfHCJieHHt!, rrpoae.n.eHHb!X rro 

nporpaMMe PROLOG - RESULT. Bit!,Li !IOJIYlf8HHb!X aHaJIHTHqeCKHX Bblp8JK8HHfi 

}- ,yj H y(x) )l.JIR aapHaHTa 2 Ta6JIHI.J;hl 2 rrpHBO,II,MTC.fl B npHJIOJKeHHH. 

ilpaBHJibHOCTb !I0.1Iyc£8HHbiX aHaJil1TH'q8CKHX Bblpal!teHHti KOHTpOJIHpO BaJiaCb 

rrpoae.n.eHHhiMH qHcJieHHbiMH pacqeTaMIII. 
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TABJll1UA 2 

BbNMCJI.I'IIOTCii BM)J, B03MYJII8Hliil liMCJIO 

Ng 
)- y(x) B Bli)J,9 

f(x) MT8pal.\Mtl 

2 

1 ;_~ L, Yj'Tj(x) f1'T1 (x) 3 
j=o I ?.. a 

2 ;., 'L. yj'Tj(x) Lf (k)· Tk (x) 2 
j=O k=1 

2. 

3 Az L y .. T.(x) £
1

• T
1 

(x) 3 
j=O J J 

.3 
4 ' ).,z L Y·• T. (x) £1' T1 (x) 3 

. J J 
J=O 

3aRJiro"CieHMe 

IlpOB9)J,6HHbl9 liCCJie)J,OBaHl'!ii ITOI{a3aJili, qTQ anna paT aHaJiliTJil1.l9CRUX 

BhNliCJI9HMt! Ha 3BM MO~eT CJIJmMTb Y,JJ,06Hb!M liHCTpyt18HTOM )J,Jlil pemeHMii 

paqcMO.TpeHHoro RJiacca 3!3-,0,atr. Ilpe,I!.nOJiarae•rcR npHM8HHTb M ,JJ,pyrue CliCTe

Mhl aHaJIMTli'CI9CKliX Bhl'ClliCJl9HMt! Ha 3BM (REDQCE, SYMBAL) K 3TMM 3a)J,a'ClaM. 

HacTOiiiJtYIO pa6oTy HJmHO paccMa'l'PliBaTb, KaK nepa~:.~t! war npuMeHeHHii 

CliCTfi!Mbl aHaJilllTl1'CI6CRMX Bhl'ClliCJJ8Hll!t! Ha 3BM ,R pemeHMIO MO,ll;6JlbHOt! 3a,D,a'IH 

Ha C06CTB8HHhl8 3Ha"CieHlH! C ,ll;liCRpeTHblM CIT8KTpOM. 

IlpMo6peT8HHblt! Ollb!T npe)J,llOJJai'aeTC~ MCllOJlb30BaTb B 6y)J,YJ!IeM llpli 

pemeHMM 60Jiee CJ!O*Hb!X 3a)J,a"CI, B qacTHOCTU, MO)J,8JlbHblX sa,n;aq Ha COOCT

B6HHble 3Hatr6Hli.I'I C Henpepb!BHblM ClleKTpOM. 

B 3aKJLlO'I6HH8 XO'tJ:9TCii rrodJraro,lJ,apRTI> B.A.POOTO~e:sa, J1.A.Eo6WieBy, 
M.E.lKR;J;rtoBy, P .H.\lie,JJ,opoBy sa npe,lJ,OOT8.BJI6HHbl6 Y.aT6pHa.JThl, IIOMOliii> R. 
BimMa.Ime, a Ta.IOKe A.A.Kopuefi"tJ:YRa - sa pyxorio.IJ;OTBO R ID'!Tepec K pa6oTe. 

/ 

8 

~,~ 

l 

11 

,! . 

. ~ 
! 

• 
I 
I 

j 
(r· 

l 

I 

IIIWIOJKEHlttE 

LAMB 

+ 1. + 0.91666xF1xx2 + 0.51389xF1xx2xF2 + 0.24769xF1xx2xF2~~2 

- 5.E-.1xF-2 +0. 

YO (1) = 

- F1 - 0.66667xF1~F2 - 0.30556xF1xF2xx2 - 3.24082E-2xF1xF2xx3 

+ 4.62963E-3xF1xF2xx4 + 0.91666xF1xx3 + 1.58333xF1xx3xF2 

+ 0.97454xF1xx3xF2xx2 - 0.$4027xF1xx5 - 0.85185~F1xx5xF2~x2 

Y0(2) c -+ 1. 

Y0(3) 

+ 0.16667xF1 - 0.36111xF1xF2- 0.10648xF1xF2~x2 

- 6.48148E-2xF1xF2xx3 + 9.25926E-3xF1xF2xx4 + 5.09258E-2xF1xx3 

- 9.02776E-2xF1xx3xF2- 6.98302E-2xF1xx3xF2xx2 + 1.55606E-2xF1xx5 

- 3.71548E-2xF1xx5~F2xx2 +0. 

YOTX 

+X+ 0.33333xXxx2xF1 - 0.72222xXxx2xF1xF2- 0.2129'6xXxx2xF1xF2xx2 

0.12963xXxx2xF1xF2~x3 + 1.85185E-2xXxx2xF1xF2xx4 

+ 0.10185xXxx2xF1xx3- 0.18056xXxx2xF1xx3xF2-

0.13966xXxx2xF1xx3xF2xx2 + 3.11213E-2xXxx2xF1xx5 

- 7.43096E-2xXxx2xF1xx5xF2xx2- 1.16667xF1 - 0.30556xF1xF2 

- 0.19908xF1xF2xx2 + 3.24066E-2xF1xF2xx3 - 4.62962E-3xF1xF2xx4 

+ 0.86574xF1xx3 + 1.67361xF1xx3xF2 + 1.04437xF1xx3xF2xx2 

- 0.85584xF1xx5 - Q.8147xF1xx5xF2xx2 + 0. 

9 



-,, 

JillTEPATYPA 

I. ~e~oposa P.H. OMHM, ~II-80-!3, Ay6Ha, 1980, c.46. 

2. CyeTHH ll.K. Kn:accHtrecKHe opToroHaJibHble MHOI"OtlJleHbl. M., HayKa, 
1979, 

3. Bo6b!Jlesa JI.B. H ~P· OMHM, ~IO;II-II264, Ay6Ha, 1978. 

4. Bo6b!JleBa Jl.B. H .~p. OHHH, B2-II-II479, Ay6Ha, 1978. 

PyKOITHCh ITOCTyiTRna B H3~aTeJibCKllfi OT~Bn 

29 ceHTR6pR I982,ro~a. 

10 

I 
I I 

I 

HET nH OPOBEnOB B BArnER BWBnHOTEKE? 

8bl MOJKeTe noJJy'IHTb no nO'ITe nepe•!HCJieHHble HHJKe KHHfll, 

ecnH OHll He 6bJJJH 3aKa3aHbl paHee. 

Jl13-11182 

1\17-11490 

)l6-11574 

Jl3-11787 

Jl13-11807 

Ill ,2-12036 

Jl1,2-12450 

,Q11-80-13 

Jl4-80-271 

Jl4-80-385 

Jl2-81-543 

Jl10,11-81-622 

Ill ,2-81-728 

Jl17-81-758 

Jl1,2-82-27 

/ 

P18-82-117 

TPYA~ IX HemAYHaPDAHOro cwMnoawyMa no AAepHO~ aneKT
poHwKe. BapHa, 1977. 

TPYAbl M~AYHaPOAHOro ·cwMnoawyMa no wa6paHHbiM npo6ne
MaM CTaTHCTH4eCKO~ MeXaHHKH. Jly6Ha, 1977. 

C6opHHK aHHOTa~H~ XV coae~aHHA no AAePHO~ cneKTpocKo
nww H Teopww RApa. Jly6Ha, 1978. 

TPYAbl III HemAyHapOAHO~ WKOnbl no HeHTPOHHOH $H3HKe. 
AnywTa, 1978. . 
TPYAbl III MemAYHapoAHoro coae~aHHR no nponop~HOHan•-
HbiM H APeH$0BbiM KaMepaM, Jly6Ha, 1978, 

TPYAbl VI Bceco~aHoro coae~aHHR no ycKopwTenRM aapR
meHHbiX 4aCTH~. Jly6Ha, 1978 /2 TOMa/ 

TPYAbl V Me*AyHaPOAHoro ceMHHapa no npo6neMaM ~H3HKH 
BbiCOKHX 3HeprwH. AY6Ha, 1978 

TpyAbl XII HemAyHaPDAHO~ wKonbl MOnOAbiX y4eHbiX no ~wawKe 
BbiCOKHX 3HeprwH. rlpwMOpcKo, HP6, 1978. 

TPYA"' VII Bceco~3Horo coae~aHwR no ycKopwTenRM aapR
meHHbiX 4SCTH~, Jly6Ha, 1980 /2 TOMa/ 

TPYAbl pa604ero COBe~aHHR no CHCTeMaM H MeTOAaM 
aHaflHTH4eCKHX B~4HCneHHH Ha 38M H HX npHMeHeHH~ 
B TeopeTH4eCKOH ~H3HKe, Jly6Ha, 1979 

TPYAbl HemAYHapOAHOH KOH~epeH~Hw no npo6neMaM 
HeCKOnbKHX Ten B AAePHOH ~H3HKe. Jly6Ha, 1979. 

TpyAbl Me*AYHaPOAHO~ wKonbl no CTPYKType, RApa. 
AnywTa, 1980. 

TPYAbl VI MemAyHapOAHOro coae~aHHR no npo6neMaM KeaH
TOBO~ TeOpHH nonA. AnywTa, 1981 

TpyAbl MemAyHapoAHoro coae~aHHR no npo6neMaM MaTeMaTw-
4eCKoro MOAenwpoBaHHR B AAepHO-~H3H4eCKHX wccneAOBa
HHRX. Jly6Ha, 1980 

TpyAbl VI Me*AYHSPOAHOro ceMHHapa no npo6neMaM ~H3HKH 
BbiCOKHX 3HeprHH. Jly6Ha, 1981. 

TPYAbl I I MemAYHSPOAHoro cwMnoawyMa no H36paHHbiM 
npo6neMaM CTaTHCTH4eCKOH MeX8HHKH. Jl~6Ha, 1981. 

TPYAbl MemAYH8POAHOro cwMnoawyMa no nonRpwaa~wOHHbiM 
RBneHHRM B ~H3HKe BbiCOKHX 3HeprHH. Jly6Ha, 1981. 

TPYAbl IV coae~aHwR no wcnonbaoaaHH~ HOBbtX RAepHo
~H3H4ecKwx MeTOAOB AnA peweHHR H8Y4HO-TeXHH4eCKHX 
H HSPOAHOX03RHCTBeHHbiX 3SAa4. Jly6Ha, 1981. 

.5 p. 00 K, 

6 p. 00 K. 

2 p. 50 K. 

3 p. 00 K • 

6 p. 00 K. 

7 p. 40 K. 

5 p. 00 K. 

3 p. 00 K. 

8 p. 00 K. 

3 p. 50 K, 
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TDIA'I'M'IECKME KATErOPHH I1YBJIHKAUHA 
OB'l»E,nHHEHHOrO HHCnfl'YTA R,QEPmiX 

HCCJIEAOBAHHA 

Ha.Qeltc TeMBTIIU 

1. 3KcnepMMeHT&n~H8~ ~IMKB .WCOKMX 3HeprMM 

2. TeopeTM~cKa~ ~SMKB .WCOKMX 3HeprMA 

3. 3KcnepMMeHTan~Ha~ HeATpoHHa~ ~IMKa 

4. TeopeTM~CKa~ ~IMKa HMIKMX 3HeprMM 

5. MaTeMaTMKa 

6. RAePHB~ cneKTpoCKOnM~ M paAMOXMHM~ 

7. tM3MKa T~•enwx MOHOB 

8. K"PMOreHMKa 

9. YcKOPMTenM 

10. AaTOMaTMsaqM~ o5pa6oTKM 3KcnepMMeHTan~HWx 
AaHHWX 

11. Bw~cnMTen~Ha~ MaTeMBTMKa M TexHMKa 

12. XMHM~ 

13. TexHMKa ~~M~CKOro 3KcnepMMeHTB 

14. HccneA088HM~ TBep~X Ten M *MAKOCTeA 
~AepHWHM MeTOABHM 

15. 3KcnepMMeHT&n~H8~ ~IMKB ~AePHWX peBKqMM 
npM HMIKMX 3HeprM~X 

16. AoiMMeTPM~ M ~SMKB S~TW 

17. TeopM~ KOHAeHCMpoBBHHOrO COCTO~HM~ 

18. Hcnon~soaaHMe peayn~TaToa M MeTOAOB 
tyHABMeHT&n~HWX ~~M~CKMX MCcneAOaaHMM 
8 CMe*HWX o6nBCT~X HBYKM M TeXHMKM 

19. 6M~3MKa 

Kocapeaa 3.M. 5-82-703 
Hcnon~3oaaHMe CHCTeMw SCHOONSCHIP An~ nony~eHM~ 8 aHanMTM~eCKOM 8MAe 
peweHM~ OAHoA HOAen~HOM SaAa~H Ha Co6cT8eHHWe IHa~eHMR 

C n~~m CMCTeMW SCHOONSCHIP nony~eH aHanMTM~eCKMA BMA pe~HM~ MOAen~HoA 
38A8~M Ha co5cT8eHHwe SHa~eHM~ An~ A~epeHqHan~Horo YP88HeHM~ 2-ro nop~AKa 
BHAa 

(1-X~·Y"- xy' + (.\+ f(lr)). y • 0. 

rAe f(x) P83naraeTc~ 8 P~A •yp~e no nonMHONaM 4e6wweaa. PeweHMe nony~eHo 
KaK .YHKQM~ OT K~MqMeHTOB 3TOrO pasno•eHM~. 

Pa6oTa awnonHeHa • na6opaTOpMM ·~MCnMTen~HoA TeXHMKM M aaTOMaTMSaqMM 
OKAH. 

Cooa-eHMe ~HBHHOrO MHCTMTyTa RAePHWX MCCneAOBaHMM. ~8 1982 

Kosareva S.H. 5-82-703 
Application of SCHOONSCHIP System for Derivation In Analytical fonm of 
Solution of a Hodel Problem to Eigenvalues 

Using the SCHOONSCHIP system the analytical form for solution of a 
model problem to eigenvalues for differential equation of the second order 
having the form 

(1-x
2 
).y"- xy' ... (A+ f(lr)). y. 0 

has been obtained. f(x) is expanded to Fourier series over Chebyshev poly
noms. The solution is obtalnes as a function from coefficients of this 
expansion. 

The Investigation has been performed at the laboratory of Computing 
Techniques and Automation, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1982 
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