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BBenemre 

B pa60T8 /I/ paCCMOTp8H M8TO;LI TIOJIY'l8H¥1H B aHaJI¥1T¥1'l ~Cl\OM B¥l;L18 

p8lll8H¥1H 3a;L{a'l¥! Ha C06CTB8HHbl8 3Ha'l8H¥1H ;LIJIH 06blKHOB8HHOr) :z1¥l(pW8P8H

U¥1aJibHOrO ypaBH8H¥1H BTOpOrO TIOpH;LIKa BYI;Lia 

(1-x 2 ).y" -xy' +(_A+ f(x))·y=O (I) 

r:z~e f(x) - BOaMyma~maH ~YHKU¥1H, paanara~maHcH B PH:zl ~/pb8 no no

JIYIHOMaM q86~lll8Ba, 

3a:z~aqa (I) 6b!Jia p8lll8Ha C TIOMO~~ C¥1CT8Mbl aHaJI¥1T¥1'le)K¥!X Bbl'l¥1C

Jl8H¥1H SCllOONSCHIP Ha 3BM CDC-6500. P8lll8H¥18 6b!JIO TIOJIY >8HO B B¥1,1(8 

TIOJIYIHOMa OT x , K03lfxjl¥1U¥\8HTbl ROTOpOI'O BblpalKa~TCH 'l8p8 l K03cpcp¥1U¥\8H-

Tbl pa3JIOlK8H¥1H f(x) B pH;LI ~ypb8, 

B HaCToHm8~ pa6oT8 Ta lK8 aa:z~aqa (I) p8lll8Ha c noMom;~ :z~pyroil 

C¥1CT8Mbl aHaJI¥1T¥1'leCK¥1X Bbl'l¥1CJI8H¥1il - REDUCE-2 , a;L~aTIT¥1pOBa IHOll Ha 3BM 

EC-1060. 3To 6HJIO C:z18JiaHO c T8M, '1T06bl cpaBHYITb B03MOlKH )CTI1 ¥1 aKcn

nyaTaU¥!OHH~8 xapaKT8p¥1CT¥1K¥1 C¥1CT8M SCHOONSCHIP ¥1 REDUCE ·2 , a TaKlK8 

Y:ri06CTBa ¥\X np¥1M8H8H¥1H C TO'lK¥1 3p8H¥1H TIOJlb30BaT8JIH ¥1 Ha 3TOH OCHOB8 

Bb!6paTb O:ziHY ¥13 3T¥1X C¥1CT8M ;LIJIH pelll8H¥1H 60JI88 CJIOlKH~ 10 cpaBH8H¥1~ 

C (I) 3a;L{a'l Ha C06CTB8HH~8 3Ha'l8H¥1H, 

Eb!JI¥1 TaKlK8 OU8H8Hbl rpaH¥1UbJ np¥1M8H¥1MOCT¥1 CYICTeMbl REJUCE-2 ;LIJIH 

,l(aHHO~ 3a;Lia'l¥1, 

I, Pelll8H¥18 33,lla'l¥! C TIOMO~~ C¥1CT8Mbl REDUCE-2 

3a:z~aqa (CM, /I/) COCTOYIT B TOM, 'lT06bl HaHT¥1 p8lll8H¥1~ ypaBHeH¥\H 

(I), TaKo8, 'lTO 

y(x) Yn(x)- Tn(x) J11 ) =.An- n
2 (2) 

npK f(x)-o 



0THOCMT81l~HO f(x) npe~nonaraeTCH, 'ITO OHa paanaraeTCH B 

pa~ ~yp~e no non~HOMaY qe6umeBa, T.e. 

f(x) =~fk·Tk(x) 
k=1 • 

(3) 

PemeH~e ~meTCH TaK~e B B~~e WYHK4H~ y(x), 

~yp~e no non~HoMaM qe6umeBa, T.e. 
paanara~me~ca B pa~ 

00 

y(x) =!:=yj.Tj(x) (4) 
]=0 • 

nna pemeHilH 3~3'lil, KaK il B /I/, ~cnon~30Banca MBTO~ MTepa~~~, rro
~po6HO OnilC3HH~ B /I/, KOTOp~ Onpe~eJI.H6TCJI WopMyJiaMH 

.i\(k) 

00 

e2 - l L 
2 . 

1=0 

(k-1) (f + f .) 
yi lt-il £+1 I 

y(k) 
[ 

00 

0.5 
I2·1+L 
J -e. m=1 

( 5) 
1

(k) -V2 ]~ (k-1) (f .. +f].+i) 
.Ae_ t.- )m L_.yi IJ-11 

. 2 0 2 i=O J - L 

C Ha'lan~HHMM YCIIOB~HMM (I2) M3 /I/. 
ITpaKTM'leCKM Haxo~Mnca aRanHTll'leCKMn BM~ 2-ro npH6nMxeHMH co6cT-

B6HHoro aHa'leHMH fi 1 u cooTBBTCTBY~mero eMy pemeHMH y(x) , KOTO-

poe ucKanoc~ B_B~~e KOHe~oro oTpeaKa pa~a ~yp~e 

,l.11!H 

y(x) = L y.·T.(x) 
j=O J J 

BOaMymeHMff f(x) , MMe~mero Bll~ 

~ 

f(x) =~fk.Tk(x), 
k=1 

npM 3TOM fkE [o.1,o.2l, 

'ITO COOTB8TCTBY8T BapMaHTY 2 Ta6n~~ 2 B /I/ 
naHHOe pemeHMe Y~OBI!6TBOpHeT ypaBH6Hll~ (I) c TO'lHOCT~~ Io-2• 

( 6) 

(7) 

8TOT BapllaHT 6Hil BH6paH ITOTOMy, ~0 Cp6,Z1M BapllaHTOB, paCCMOT-
peHHblX B /I/, OH llM81! C3Mbl~ CI!O~bl~ B~,l.1 B03MymeHMH f (x) ~ dblll 

Ha~donee TPY.l106MOK npu COCT3BI!8HMll nporpaMMbl Ha H3HK6 SCHOONSCHIP. 

KaK u B /I/, B npo~ecce nony'leHllH aHanllTll'lecKux BHpa~eHH~ A1, 
Y j ll y (x) cnaraeMHe, adconiDTHaa BenM'l>-lHa KOTOPblX weH~me, '!eM 

I0-6, OT6pacb!B31lllC~. 8TO ,l.10CTHranoc~ nyTeM npun~CHBaH~H K0:3WWlli..\¥18H

TaY f 1 ll f 2 aCllMnTOTll'l8CKllX B6COB, paBHblX 1 , ll 33.,Z13HllH B8CO
BOrO ypoBHH cucTeMhl paBHHM 5 / 2/. 

Peayn~T3TOM padOTH nporpaMMbl LAMBDA-YOTX, HaiT~CaHHO~ Ha H3b!K8 
REDUCE, ffBlll!llC~ aHanllTll'l8CKll8 BblpaiK8Hllff 2-ro npM61!lllK6HMH ). 1 ll Y ( x) , 

2 

t> 

nony'l6HHH8 B pe~llMe ap¥1WM8T¥l'l8CKHX BH'lllC1!8Hll~ C nnaBaiDmew sanHTO~. 

Bil.l1 aToro pemeHllH npllBO.l1llTca B np~noJKeHllll I. 
ITOI!Y'l8HH08 C TIOMOm~~ CllCT8Mbl REDUCE-2 aH31!MTll'l8CK08 pemeHll8 

C TO~OCTDID .110 'lll8HOB nopff,Z1Ka I0-6, OT6pOlli8HHblX B npOI..\8CC8 Bbl'lllCI!e
HMtl CllCT8MOt\ REDUCE-2' COBnanO C aHal!llT~'lBCK~M pelli8Hll8M, nony'leH
HHM B /I/ C nOMO~~ CllCT8MH SCHOONSCHIP. 

B npunomeHllll I npllBO.l1MTCH TaK*e aHanllTll'lecK~tl Bll.l1 pemeHMa, no
ny'leHHoro B CT3H,Z1apTHOM p8.lKllM8 padOTbl CMCT8Mbl REDUCE-2 (pe*~M pa-

1..\llOHan~HO~ ap~WM8TllKM). 

B rrporpaMM8 LAMBDA-YOTX MCTIOn~30BaHa TaKaH B03MO~OCT~ C~CT8-

Mbl REDUCE-2 , KaK WDPMllp0BaHll6 BblXO,l.1HOrO wa~na B WDPMaTe WoPTpaHa/~/. 
Bb!XO~HOtl wa~n WOPMllpyeTCH C nOMom~~ KOM3H,l.1LI OUT~ < MMff WB~I!a) 

np~ BKniO'l8HHOM Wllare FORT. 
B npunol!teHllll 2 ,l.18MOHCTp~pyeTCH wparMeHT nporpaMMbl LAMBDA-YOTX, 

B KOTOpOM Bb!XO,l.1HOtl wa~ll, CO,Z18plKamlltl TIOIIY'l8HHbl8 aHan~T~'l8CKll8 Bb!pa

*8H~ff A-1 ll y (x), WOPMllpyeTCH B BH,l.18 T8KCTa WDPTPaHHO~ nO,Z1ITpOrpaM
Mb!: 

SUBROUTINE FYOTX(F1 ,F2,LN1B,YOTX,X). 

~opMan~Hble napaMeTpH aToli nporpaMMH MMeiDT cne~IDmue 

3Ha'l8HMH: 

1<'1 P? - KO:'lfficTJMJIIIBHTh! OA:=!TIOlKAH\Ifl f (x) R nRn ~vn~e no rron~HoMaM 
qe6umeBa; 

LAMB - rronyqaeMoe B '!llcneHHOM BM~e co6cTBeHHoe aHa'leHMe A1 i 
YOTX - 'lMC1!8HH08 3H3'l8HM8 pemeHMH y(x) i 

X - 3H3'l8HM8 apryM6HTa M3 OTP63K3 [-1,1] , ,l.11!H KOTOpOrO BH'lllC-
I!ff8TCH pemeHMe y(x) . 

ilcnon~aya cpe,l.1CTBa onepai..\~OHHO~ CMCTBMH SBM EC-I060, cwopMllpo
BaHH~ Bb!XO~Hon ~ MOXHO: 

I) IIM60 opaay BHB6CTH Ha IT6PWOKapTH, 
2) i!M60 3aiTHGaT~ Ha ~CK ~ XpaH6HRff, 

B npunoseHHH 2 npHBO.l1HTCH ynpasnaDmMe KapTH a~aHMn, c nowom~ID 
KOTOpb!X 06e 3TH B03YO!HOCTH 6bll!ll peanH30BaHH B ,Z1aHHOn nporpayye 

(npuuepu I u 2). 

B ~an~HeniDeW TaKO~ W~ll WOXHO HCnOII~30B3T~ B ~OpTpaHHO~ npo
rpaYM8 KaK ee 'l3CTL ~IIH llpOB6~8HHH 'lllC1!8HHblX paC'lBTOB, ITOCKOI!LKY 
apHWW8THKa B CllCT8W8 REDUCE-2 pa60T38T M8~1!6HHO, 

B npunoseHHH 2 ~aHH npuwepb! 3~aHH~, B KOTOpb!X Bb!XO,l.1HO~ wa~n, 

CWOPMHpOBaHHbl~ B Bll~e ~OpTpaHHO~ TIO~nporpaYMb! C llU8H8W FYOTX, 
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B!OI!Ql!EleTCR B OCHOBHYI0 nporpaMMY, Han;IcaHHY 10 Ha cjppTpaHe • 2\ilil Bb!TIOJI

Il8Hl1R 1IliC.ii8lll!LIX paC 1-IeTO.i:l, 
C TIO!.lOLlblv 3T11X aa,naHn;i 6Iol1Ivl TIOJIY1I8Hbl 1Il1CJJ8HHU8 3Ha1I8Hl1H 2-ro 

np116JH1:K8llilfl ) 1 H y(x) ,1\JIR 3Hal!8Hl1R x=1 !1 K03Wi]ll1Ul18HTOB 

F 1 = F2 = 0 1 1 • 

2. CpanHeHMe pa60l!llX xapaKTepllCTlliC nporpaMM, HarrMcaHHb!X 
B CHCT8!;18 REDUCE-2 !1 B c;ICT8!.18 SCHOONSCHIP 

CpanHliTeilbiP~re xapaKTepMCTciKil rrporpaMMbl ,1\ilf! aaxoJK,neHilH aHamlTil

l!JCKoro Bil,ZF\ peweH11R aa,nal!H (I) Ha C06CTB8l!Hbl8 3Ha1I8Hl1fl, COCTaBJJCH
HO;i B CllCTClJ8 REDUCE-2 lil B CliCT8J,I8 SCHOONSCHIP , Ilp8,1\CTaBi18Hbl B 

Ta6n;iue I. 

Pa6oq::e xapa;cTcpilCTMKll 
nporpaMMbl 

I • 06naM nporpaMMbl B 
rre prpmmpT ax 

2. BpeMH pa6oTbl ueHTpannHoro 
nnnTTP.~r.nnR 

(Cl!8T 2-ro Ilp~6JJMZ8HMR) 

3. 3aTpe6onaHHaR onepaTilBHaR 
rraMRTb 

CMcTeMa 
P.EDUCE-2 
(EC-I060) 

60 

T/•f'\ ~ 

400K 
JM!lil 

3 200 000 
6MT 

Ta6.mma I 

CHcTeMa 
SCHOONSCHIP 
(CDC-6500) 

200 

;:.>;:.>•T ~ 

75 0008Ci!OB 
J,Ullil 

I 874 000 
611T 

ul3 Ta6i111I.\bl BM,I\HO, 'ITO ,1\i!R 3a,l(a1I paCCMOTp8HHOrD Knacca, l'lCTIOi!:0-

3YKlli\llX TIOi!llHOMbl lil ITOCTp08HHb!X B Bll,l\8 I.\l'lKJJII1I8CKIIX Bbl1IIICJI8HI'lti, CII!CT8-

:.la REDUCE-2 ropa3,!\D 3l\OHOMH'lli88 Cl1CT8M:J SCHOONSCHIP: 

Bo-nepBLIX, o6:oeM nporpaMMbl, C03,l\aBa8MOt! llOil:030BaT8i18M, B CIICT8M8 

REDUCE-2 B Tp11 paaa M8H:Olll8, 1I8M B CMCT8M8 SCHOONSCHIP; 

no-BTopu.x, npe:.:H pa6oTbl ueHTpan:oHoro npoueccopa ,nnH rrporpaMMh! B 

CIICT8M8 REDUCE-2 TIOlJTI'l B ,nBa paaa M8H:Olll8, qeM ,1\JIR rrporpaMMbl B 

Cl1CT8M8 SCHOONSCHIP. 

Cne;nyeT OTM8TI1Tb, 'ITO ITO o6neMy MCTIOii:03Y8MOit onepaTI1BHOW nru.m
TI'l, KaK Bii,I\HO Ha ITpHB8,!\8HHb!X Bbllll8 ,l\aHHb!X, CIICT8Ma REDUCE-2 ycTyna-

8T CHCTBM8 SCHOONSCHIP. 
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3. H6KOTOpb!e 3aM81IaHIIR 0 pa60T6 C CII!CT8MO~ REDUCE-2 

ff3b!K REDUCE Tip8,l\OCTaBRR6T B pacnopH~8HI18 TIOii:030BaT8i!R 6ora

Tbl~ II! ri16KI'l~ annapaT nporpaMMI'lpOBaHI'lH, dni13KI1~ ITO CTPYKType K 

AnrOny, 'ITO CTIOC06CTBY8T db!CTpOMY DCB06Hil~ CHCT8Yb! . 
Cpe,n11 cpe,nCTB nporpaYMI1pOBaHI'lH B CHCT8M6 REDUCE-2 , BblrC,l\HO 

OTi!Hqa~~ 68 OT Cl'lCT6Yb! SCHOONSCHIP 11 llp6,l\CTa:BiJR~~ 60R:Oill08 

y,no6CTBO ,1\i!R TIOJI:030BaT6i!R, cne;nyeT OTM6TI1T:O CR8.l\Y~~I'le: 

I. Onii!CaHHe ARRAY, onpe,nenH~~ee uaccii!B nepeueHH~. 

2. Bo3MOEHOCT:O HCIT0~30BaHRR B Ka~eCTBe ~eRCDB ~cnReMUX 

Bb!paJKeHillt. 

3. ~. xapaKT8pH3JID~eca Bb!COKHM db!CTpo~e~CTBHeM, ITOCTpOeHHb!e 

KOMITBKTHO H rrporpaMMHo xoporno odoapHMHe. 

4. 0rrepaTOpHb!8 CK06KI1 BEGIN lil END, orpaHM1III!Ba~~lil8 COCTaBHOti orrepa

TOp, CKo6KI'l ,nena~T ~Kill'l'IecKI'le qacTH nporpaYMb! nerKo 1II'!Taeuuul'l 

,naxe llp11 YHDrOKpaTHOM Bi10~8HI111 ~11Ki!OB ,npyr B ~pyra, 

5. YcnoBHb!~ oneparop IF 

np orpaMYh!. 
B CI1CTGM8 SCHOONSCHIP TaKaH B03YO~HOCTb OTCYTCTByeT. 

6. Hanll!ql'le uerox 11 oneparopa Go TO (nepexo,n no ueTKe), cymecTneHHD 

o6ner1Ia~~I1X norHKY llOCTpoeHI'lfl rrporpaYMbl II ,1\DTIOi!HR~ml'lX B03YDXHDC-
mTA f'\nonamn'r"'n TP 

7. ITpocrora padOTb! c annapaToM necon, npl'lnl'lcb!:aaeu~ H;npau (:aupaxeHn

HM, OCTa~ml'lMCR H6113M6HHb!MH ,l\0 KOH~a Bb!qii!CRHT6ii:OHOrD TIPOI.\8CCa), 

C ITOMO~:O~ B8COB MOXHO OTdpaCb!BBT:O T6 qneHb! pa3i!OX8HI'lfi, adCOR~T

HaR B8RI'l1III!Ha KOTOpb!X ,l\OCTaTO'IHO Yarra, 

8, KOMaH.U.a WRITE · C ee TIOYDUU>~ loiOXHO: 

I) :su:ao;nnT:o Ha neqaT:o npouexyTo'IHue peayn:oTaTb! Tau, r;ne HX anTo

YaTnqecKI'lfi Bb!BO,l\ Cl'lCTSMDfi H6 npe~CYOTP6Hi 

2) rreqaTBT:O 3arOROBKM B nporpauue, KOMY8HTap1111, ~aBBT:O Bb!p8~8HMHY 

Ha Bb!BO,l\6 crre~an:OHb!8 MMeHa; 

3) fl>opunpo:saT:o :s~o;nHo~ !JIBJ\n :s fl>opuaTe tlJ<>p'l'paHa· 

9. Hadop wnaro:s, ll03BOnHDmii!X nporpaMMMCTY ynpaBnHTb: 

I) BHqHcnnren:oHb!M npo~eccou 
(!JinarH EXP,MCD,GCD,RESUBS); 

2) BHBO~OM Bb!pa&eHMa Ha neqaTD 
(!JinarH ALLFAC,DIV,LIST,RAT,NERO); 
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3) 'IIICJICHHb!M "3bl'lli!C11CHI1CM Bb!pal!teHlilt\ 

(W118I'l1 FLC'AT,FORT,NAT) . 

Cne,u;yeT OTMCJ:;lT:O HCKOTOpble OC06eHHOCTl1 pa60Tbl Cl1CT8M!l REDUCE-2, 

C KOTOpLIMH CTMKli!B88TCR no1l:030B8.T8Jl:O: 

1) OTCJ'TCTB118, B OT111l'll1C OT CllCT8Mbl SCHOONSCHIP , annapaTa CGI'MCHTl1-

poBa!HlR nporpaM!.Jbl l1 OOYC110B118HHOe 3TlllJ OTCYTCTBIIC 000\!tiX 

0110KOB (COMMON); 

2) ripOI'pa11M8 l1HTepnpeTHpjeTCR (Bbln011HRGTCH nOC118,!1;0B8TeJI:OHO KOMaH,!\8 

38 KOl.i8J!~Ot'l), npll'ICM OTBeT Cl1CT8Mbl net~aT88TCR Cp83Y nocne BblTIO]l

HCHli!R KOM8H;IJ,bi. 

8TH oco6eHHOCTl1 co3,u;aKJT onpe,l\eneHHbie y,u;o6CTBa npa ;n:HanoroBOM 

peJKl1Me pa60Tbl, ,!\Jill KOTOpOrO B OCHOBHOM lil C03,!\a:B8J18C:O Cl1CTCM8 REDUCE, 

HO !!pl1 pa60Te B naKeTHOM pCJKli!Me 0!!11 !!8 BCer,u;a Yl106Hbl, OC06eHHO npl1 

C~3lta.'H1lil 6onownx no o61>eMy nporpaMM. 

4, 0 IJ?81UllJ8X nplilt!CH\1MOCTlil CV.CTGMbl REDUCE-2 )\ ;zJ;8HHOi11 38;zJ;8'16 

TipeJ1B8D~TenoHHe pac'ICTLI, npoBe;n,eHHble Ha 8BM EC-I060 no nporpaM-

Me LAHBDA-YOTX C B03!.\Y!i\Cl!i1eM f (x) , 3a,I\8HHW! B Bl1,!1;8 0Tp831\8 pR;n,a 

~ypLe, co;n,epr.tali\ero I-3 cnaraeMux, rroKa381ll1, 'ITO c poCTOM 'll1C1la cna

raeMbiX B03Mj.'\C:ilifl f lx) II K01111'18CTB8 Bbl'lli!CJI.R8Mb!X K031jijllill_\llei-!TOB Y j 

a:leJH1T;I<IecKlil~l :a>I,u; perueHI1f! 6blcTpo ycnmKHReTcR, np11 aTOM cymecTBCHHO 

yBelUl'!i~B8CTCH BpC::Mfl p:lOOTI:I nporpaMJ.lbl ( CM. Ta6mHr,y 2) • 

EcTeCTBeHHO 6blno TaY.lKa rrpo,u;nonol!tHTb, 'ITO ,nanLHCilll!ee ycnolKHCHI1e 

aHaJili!Til'ICGXli!X Bblj)81KCHI1;1 fiJTpeC)yeT paCUH1p8HI!R li!CnOJIL3yeMo;\ 38,!1;81.!8i\ 

onepaTllB!lOi\ IlaJMlTII ( 4QQK - MI1Hl1MaTibi-!8R naMHTL ,!i;llR Cli!CTeMU REDUCE-2 ) • 

Ta6m1ga 2 

~~/n Bb!'lll C11RKJT CR .At II! y (X) I 'liiCJIO 'lllC110 BpeMfl TiaMHTL 

HOMep 'i11CJIO 'IJICHOB 
'IJIGHOB B 11Tepa- Bbl'IIIC1!0-

COOCTBCH • B p831lOBeHillil I pa3JIOl!t8HI1lil L\1111 Hlilfl pe-

3H8'18HI1R y(x) f(x) IU8Hli!R 

I I 7 2 I 3 30" 400K ' l 
2 I 7 I 3 ' 2 25.26" 400K 

3 2 3 I 3 9" 400K • 

4 2 4 I 3 II.ss" 400K ' 

5 2 5 I 3 13.6'' 400K 

6 2 6 I 3 24" 400K I 
7 2 7 I 3 29.2" 400K 

6 

} 

} 

OTCKll\8 B03Hl1Ima noo6xo:nnMoCTL oueHilTL nepxHi11l rrpe;J.err ICOJ!ll'ICCT-

Ba K03·J/!lJl1l\H8HTOB fk , rrp11 !\OTopm,! 33,ll,81.!8 (I) J.iQ;l\GT Ob!Tb peWC::H::l B 

aHaJIJ,IT11'lf3ClCOM Bll;IIC C TIOMO!l1bKl Cli!CTeMol REDUCE-2 Fa 8B;.i EC-1060, BO

rrepBI:lX, sa pa3J'MHIDI 0Tpe30K Bp8M8Hll, BO-BTOpl:lX, des rrpeBLllil8HllF! Od'b

eMa onepaTHBHOH ITaN'..f!Tll, )(OCTyrutol1 ITOJlb30BaTeJDU (l2UU-l::Suu.i\). 

i'JJIR pell!8Hl1R 3TOt! rrpo6JieMLI OTHOC11TeJILHO 1\03\.[10111.\.lCHTOB fk OLIJIO 

c,u;ena.w cneny iOI:\ee rrpCl\IIO•'-eHn~: fk He T on:or>o HOBem1ru no a6cortm-

H o.\ BeJII1'111He 10,1 ~ fk~ o, g • I l/, Ho H MoryT 6L!TL ITPCi\CTannerm B BE,;::e 

fk ~ t k ( 8) 

(k =1,2, ... ), I';I\8 1:. 8CTb B8JU!'Llia i'i3 lll!T8pB<1Jlo (0,1; 0,9). 

8TO rrpe;n,ITJilOlK8HllC:: nOSBOMie'T, M8Hflii BCJL'l:lliy £ B Yl\838!!ll0J.I 

liHTepnane, MO;IJ,CJILipOB81'b rJlYHKL\lHl f (x) C pasno.; C!WpOCTbfJ YOLlll8HI:ii 

K03ifX(li'il\:1eH'rOB fk. 

Bb16paE TO'IHOCTb f.1 H8X01Kl\CH11H K03'-l)~lll\EGBTOB y j ;; 3(l):\8BClH 

C 3TO:l JKe T0'1HOCTLi0 K03 ~~~1'1!\IIGHTbl fk , nony<IilM COOTHO:JOHI!e i').1Ifl OII-

pe,u;eneH\IR j'\QjjV,l!OC'l'B8 cnaraeMhiX G pB3JlOBeH;il1 f (x) B 38B:ICI:l.IOCTI1 
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B np~Be~BHHUX BhlWB pacqeTax TO~OCTb 6~ Bhlq~cneHHH K03WWM~eH

TOB Yj Ohlna BhlOpaHa paBHO~ IQ-S ~ ooecneqHBanacb nporpaMMHO ITyTeM 

BliiTO~eHRR COOTHOllieHRR 

(II) 

Ha nocne~HBM ilTBPal\ilOHHOM ware, 

ITO~ HBOOXO~~MhlM qilcnoM HTepa~lH, yKaaaHHUM B Ta6nn~e 3, l10H~

MaeTCH q~cno ~Tepa~HH, KOTOpoe HJlKHO Bhll10nHMTb ~nH H8X01K~BH~H yj 

C 3~aHHO~! TO~OCTblO Ei = 10-S . 

~3 p83JllbTaTOB, !1p~B8~8HHb~ B Ta6nH~e 3, Bll~HO, qTO ~nH K03~H-

~ll8HTOB fk , orrpe,neJI.HeM1IX aHa'l:eHRHMil e E (o. 1 ; o. 3) , n~MHT onepaT>lB-

Hoil !1aMHT~ He oun npeBuweH, O~HaKo nonyqeHHue BpeMeHHue xapaKTepilc

Tl1Kl1 l10Ka3UBaJOT, qTo pewan 3~aqy (I) ~ml B03MJIU8HMH f (x) C "lliCJIOM 

~~aeMHX 6o~bwe IO npaKTMqecKn He~enecoo6paauo, T,K, aTo noTpe-

6oBano 6u orpoMHhlX pecypcoB MawnHHoro BpeMeHn, 

CpaBHeHne B03M01KHOCTen annapaTa nporpaMMMpoBaHHH M pa6oqMx xa

paKTepncTMK Cl1CTBM REDUCE-2 M SCHOONSCHIP, !1pOB8~8HH08 Ha npMMepe 

peweHMH O~HOW M TO~ 1K8 3~aqn Ha COOCTB8HHhl8 3HaqeHHH, BhlffBllnO pH~ 

BalKHhlX npel1MJIU8CTB Cl1CT8Mhl REDUCE-2. 0~HaKO ll3 peweHMfl 3~aql1 (I) C 

M8,l{ll8HHO CXO~HIUMMCH p~OM ~nff B03MJIU8Hllff f(x),Tp80JIOIU8~ OOllblliOrO 

UU'bt:Ma .llbi'H1CJI8HIHl C ycnOlKHffiOIUMMllCff OT llTepa~llll K MTep~llM aHMllTll

qecKl1MM Bhlpa1K8HMHMH, cne~eT, qTO B ~aHHOM cnyqae JHHBepcanbHafl CMC

TeMa aHanMTnqecKMX BUqHCn8Hl1~ REDUCE-2 OKa3UBa8TCff ~03~8KTRBHO~i 

BepOHTHO, ~JIH TaKMX cnyqaeB HJlKHhl Cl18~MM3MpOBaHHhl8 CllCTBMhl aHann

Tl1qeCKilX BhlqMcneHM~. 

ABTop onaro~apeH O.B.TapacoBy il A.A.PacTopryeBy aa noMOil\b npM 
pa60T8 C CMCTBMaMl1 SCHOONSCHIP ll REDUCE-2, a TaK~e A,A,KopHe~qyKy 

aa pyKoBo~CTBO M noMOIUb B pa6oTe. 

IIpnnoll!eHne I 

AHMl1THqeCKM~ Bll,l{ p8W8Hl1fl npM pa60T8 REDUCE-2 B p8llll1M8 .ne~CT

Bl1T8JibHO~ apMWM6TMKl1: 

LAMB:= 2.476851E-01xF2 2xF1 2+5.138888E-01xF2xF1 2+9.166665E-01xF1
2 

-

-5.000000E-01xF2 + 1 

8 

' + 

YOTX:= 1 .851851E-02xx 2xF2 4xF1 - 1 .396603E-01xX 2xF2 2xF1 3 + 

+ 3.112136E-02xX2xF1S- 1.296294E-01xx 2xF2 3xF1 -

- 1 .805553E-01xX2xF2xF1 3 - 2.129628E-01xx2xF2 2xF1 + 

+ 1.018517E-01xX2xF1 3 - 7.222219E-01xx2xF2xF1 + 

+ 3.333332E-01xX2xF1 +X - 4.629630E-03xF2 4xF1 + 

+ 1 .044366E-OOxF2 2xF1 3 - 8.558380E-01xF1 5+3.240734E-02xF2 3xF1+ 

+ 1 .673610E-OOxF2xF1 3 - 1 .990740E-01xF2 2xF1 +8.657405E-01xF1 3-

- 3.055556E-01xF2xF1 - 1 .166666E-OOxF1 

AHaJJl1TMqecKMii BM~ p8W8Hl1ff npll CTaH~apTHOM pe1Kl1Me paOOTbl 

REDUCE-2 ( C pa~MOHanbHOH apllcpM8TllKO~): 

LAMB:= (107xF2 2xF1 2 + 222xF2xF1 2 + 396xF1 2 - 216xF2 + 432)/432 

YOTX:= (144xX 2xF2 4xF1 - 1086xX2xF2 2xF1 3 + 242xX 2xF1S- 1008xx2xF2 3xF1 

- 1404xx2xF2xF1 3 - 1656xx2xF2 2xF1 + 792xx 2xF1 3 - 5616xx2xF2xF1+ 

+ 2592xX 2xF1 + 7776xX - 36xF2 4xF1 + 8121xF2 2xF1 3 - 6655xF1 5 + 

+ 252xF2JxF1 + 13014xF2xF1J - 1548xF2LxF1 + 6732xF1j -

- 2376xF2xF1 - 9072xF1)/7776 

ITpnnollteHMe 2 

~parMBHT nporpaMMhl LAMBDA-YOTX , B KOTOpOM BUXO,l{HOa ~a~n C 

llM8H8M FORFIL !1JOpM11pJ8TCff B ilJOpTpaHHOM WOpMaTe: 

Tip orpaMMa LAMBDA- YOTX 

ONuFORT; 

OFF~ECHO; 

OUTuFORFIL; 

WRITE"u~uuuuSUBROUTINEuFYOTX (F1 ,F2 ,LAMB, YOTX, X)"; 

WRITE"Cuuuuu RESULTuOF..,REDUCE"; 

WRITE"Cuuuuu ITuiSuFOUNDuLAMBDA 1uAND ... YOTX"; 

9 



WRITE" C~wwu uYOTXuCONSISTSwOF..,THREEuMEMBERS"; 

WRITE 11 
...... uuuww REAL ..... LAMB''; 

WRITE"-.JwuuuwLAMB=" ,LAMB; 

WRITE"......JuL.JuwuYOTX=" ,YOTX; 

WRITE"u~ .... n.Juww RETURN"; 

WRITE"uuuuuuEND"; 

SHUT~FORFIL; 

OFFuFORT; 

END; 

IM 
II 

ilpBMep I. 3a,JJ;rume Ha pa60TY nporpaMMhl LAMBDA-YOTX C lj)OpM11pOEaHl16M 

B H6M ( B lj)OpMaTe qxJpTpaJ!a) BbiXO;!IHOrO lj)ai1lla C l1M8H6M FORFIL l1 EbiB0-

;1\0M ero Ha neplj)oKapTbl: 

II SQYAuJOBuXXXXX,KOSAREVA,MSGLEVEL=(1,1} 

II LTESTwEXEC~PGM=LISP,REGION=400K 
II STEPLIBuDDuDSN=SYS1 .LISP,UNIT=5061,DISP=SHR 

II REDUCEuDDuDSN=SYS1 .REDUCE,UNIT=5061,DISP=SHR 

II LISPOUTuDDuSYSOUT=A 

I I FORFIL •. .IJDwSYSOUT=B 

II LISPIN..,DD..,x 

IM 
II 

nporpaMMa LAMBDA-YOTX 

ITpl1uep 2. EClll1 B npl1Mepe I ynpaBliHIDWJID KapTy IIFORFILuDDuSYSOUT=B 

3aii6Hl1T:b Ha Cll6;11YIDil\l16 KapTbl ;1\liH paClOTbl C ;lll1CI<OM: 

II FORFIL~DDuDSN=FOROUT,VOL=SER=BBBBBB,UNIT=5061, 

II DISP=(NEW,KEEP) ,SPACE=(TRK, (5,5) ,RLSE), 

II DCB=(RECFM=FB,LRECL=80,BLKSIZE=80) 

TO BWCO;!IHOM lj)a~ll C l1M6H6M FORFIL aanl1UI6TCH Ha ;lll1CK C DSN - l1M6H611 

FOROUT. 

ijpmMep 3. ~aRne· ;1\liR npOE6;116Hl1R q!1CJI6HHWC pac~eTOB C EKliiD~6Hl16Y 

B OCHOBHYID ~OpTpaHHYID nporpa»My EWCO;!IHOrO lj)a~na Ha neplj)o

KapTax (SUBROUTINEu FYOTX): 
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II LAMBDAwJOBwXXXXX,KOSAREVA,MSGLEVEL=(1,1), 

II CLASS=A, THIE=1, PRTY=5 

II EXECwPROC=FORTGCLG 

II FORT.SYSINuDDuM 

0CHOBH8JI nporpaMMa 

Ha qxJpTpaH6 

SUBROUTINE FYOTX 

IM 
II GO.SYSINuDD~x 

~Cll0Bb16 ;llaHHhl6 

IM 

II 
llp11Mep 4. ~aRne C ERliiD~6Hl16M B OCHOBHYID lj)OpTpaHHYID nporpaMMY 

BbiXO;!IHOrO lj)a~lla C ;lll1CKa: 

II LAMBDAuJOBuXXXXX,KOSAREVA,MSGLEVEL=(1,1), 

II CLASS=A,TIME=1,PRTY=5 

II EXECwPROC=FORTGCLG 

II FORT.SYS!NuDDuM 

II 

II 

0CHOBHaR rrporpaMMa 
Ha qx:>pTpaHe 

DDuDSN=FOROUT,DISP=OLD, 

UNIT=5061,VOL=SER=BBBBBB 

II GQ.SYS!NuDD~M 

IM 
II 

~l1Cll0Bbl6 ;llaHHb16 
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H3naTenbCKHM oTnen OObenuueHHoro HHCTHTYTa HnePHNX uccnenoaaHHA 

Kocapeaa 3.H. 5-83-516 

0 npMMeHeHMM CMCTeMW aHanMTM~eCKMX aw~McneHMM REDUCE-2 
K peweHMIO OAHoM MQAenbHOM 3aAa~M Ha Co6CTUHHWe 3Ha'48HMR 

C ~b~ CMCTeMW aHanMTM'4eCKMX 8W'4MCneHMM REDUCE-2 nony-.eH aHanMTM
'4eCKMM 8MA peweHMR 34Aa'4M Ha Co6CT8eHHWe 3Ha'4eHMR AnR AM~peH~ManbHOrO 
¥paBHeHMR 2-ro nopRAKa 8MAa 

(1-a1 >· y" -IY'+(~ + f(a)). y-o. 

rAe f(l) pa3naraerc• 8 PRA •ypbe no nonMHOMaM 4e6wwe8a, KOTopa~ paHee 6wna 
peweHa a8TopoM c no~b~ cMcTeMw aHanMTM'4eCKMX aw-.McneHMM SCHOONSCHIP. 

MccneA08aHMe 8wnonHeHO c ~enb~ cpaaHeHMR B03MO.HOCTeM M 3Kcnnyara~MOH
Hwx xapaKTepMCTMK CMCTeM REDUCE-2 M SCH<>ONSCHIP, o~eHKM YAo6CT8a MX npMMe
HeHMR M 8w6opa Ha 3TOM OCH08e OAHOM M3 MCnOnb30BaHHWX CMCTeM AnA peweHMR 
APYl"MX, 6onee cno*HWX no cpa8HeHMIO c paccMorpeHHOM, 3aAa~ Ha co6craeHHWe 
3Ha'4eHMR, 

Pa6ora 8wnonHeHa 8 na6oparopMM 8W'4MCnMTenbHOM rexHMKM M aarOMaTM3a~MM 
OMRM. 

Kosareva Z.M. 
On Application of the Analytical Transformations REDUCE-2 System 
to Solving One Model Problem to Eigenvalues 

1983 

5-83-516 

Using the REDUCE-2 system for algebraic manipulation,the analytical 
form for solving a model problem to eigenvalues for differential equation 
of the second order having the form 

(1 -18 ) ·Y"- 11' + (.\ + f(1)) ·J • 0, 

is obtained, where r(a) is expanded to Fourier series over Chebyshev poly
noms. Formerly this problem has been solved with using the SCHOONSCHIP sys
tem. This investigation has been perfo~ in order to compare the possibi
lities and performance characteristics of REDUCE-2 and SCHOONSCHIP systems 
and to select one of them for solving others, more complicated problems to 
eigenvalues. 

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