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Xopowo MaeecTHo, 4TO paaHocTH~e MeTOA~ peweHMH 3aAa4M KowM 
AJ1H o6biKHoeeHH~x AMO<t>epeHt~MaJ1bHbiX ypaeHeHM!)i BMAa 

y'= f(x,y), y (x 0) =Yo 111 

04eBMAHbiM 06pa30M pacnpOCTpaHHIOTCH M Ha CMCTeMbl 06biKHOBeHHbiX 
AM<t><t>epeHt~MaJ1bH~X ypaeHeHM!)i, 3anMcaHH~e B HOpMaJ1bHo!)i <t>opMe. no3-
TOMY AJ1H peweHMH 3aAa4M 111 C03AaHO MHOmeCTBO pa3J1M4H~X npM6J1M
ll<eHHbiX MeTOAOB. 8 60J1bWMHC TBe M3 HMX nOBbiWeHMe T04HOC TM npM6J1M

ll<eHHOrO peweHMH 3aAa4M 111 nOJ1y4aeTCH 3a C4eT yMeHbWeHMH wara 
MHTerpMpOBaHMH/l- 5/, 0AHaKO T04HOCTb MOmHO yeeJ1M4MTb, He CJ1MW

KOM yMeHbWaH war MHTerpMpoBaHMH, a nOAXOAH~MM o6pa30M Y4MT~BaH 
noBeAeHMe <!>YHKI.IMM f(x,y(x)) B OKpeCTHOCTM T04KM X, B KOTOpo!)i 
BeAeTCH nOMCK peweHMH 3aAa4M 111. 

KnaccM4eCKM!)i MeTOA AAaMca /Z-5/ AaeT xopowMe npM6J1M}:<eHMH, ecnM 
npasaH 4aCTb 111 xopowo annpoKCMMMpyeTCH anre6paM4ecKMMM MHTep
nonRUMOHH~MM nonMHOMaMM. flnH KDaTKOCTM HaaoseM 3TOT MeTon A
MeTOAOM AAaMca. 8 cny4aHx, KOrAa npasaH 4aCTb AM<t><t>epeHt~ManbHoro 

ypaBHeHMH 111 XOpOWO annpOKCMMMpyeTCR TpMrOHOMeTpM4eCKMMM MJ1M 
3KCnOHeHI.IMaJ1bH~MM MHTepnOJ1HI.IMOHH~MM nOJ1MHOMaMM, J1Y4We BCero 
BOCnOJ1b30BaTbCA MeTOAaMM TMna MeTOAa AAaMca IT -MeTOAOM MJ1M 3-

MeTOAOMI, KOTop~e AaiOT Gonee T04H~e npM6nM~eHH~e peweHMH s 3TMX 

cny4aHx. Ho noseAeHMe <!>YHKI.IMM f(x,y(x)) 4acTo aapaHee HeMasecT
Ho, TaK KaK OHO 3aBMCMT He TOJ1bKO 0~ f(x,y), HO M OT HeM3BecT

HOrO peweHMH y(x). no3TOMY 6onee 3<!>$eKTMBH~MM 6YAYT TaKMe MeTo
Q~, KOTOp~e aBTOMaTM4eCKM Y4MT~BanT noBeAeHMe npaso!)i 4aCTM 
f(X,y(x)). 0Ka3~BaeTCH, 4TO MO~HO nOCTPOMTb TaKMe MeTOA~, HB

J1HIJ~MeCR KOM6MHai.IMHMM A-, T- M 3-MeTOAOB AAaMca, npM KOTOPbiX 
KamAbl!)i war MHTerpMposaHMH npOM3BOAMTCH no OAHOMY M3 Tpex YKa-
3aHHbiX MeTOAOB I anropMTM AT3-1 I MJ1M no 11 BblnyKno!)i" KOMUMHa 1.11111 
3TMx MeTOAOB lanropMTM AT3-21 e aaeMCMMOCTM oT To4HOCTM annpoK
CMMai.IMV1 npaeo!)i 4aCTM 111 MHTepnOJ1HI.IV10HH~MM nOJ1MHOMaMM anre6paM-
4eCKOrO, TpV1rOHOMeTpV14eCKOrO M 3KCnOHeHI.IMaJ1bHOrO TMna. 8/6 / Ha 
OCHOBe yKa3aHHbiX B~We MHTepnOJ1HI.IMOHHbiX nOJ1V1HOMOB, 3anMCaHHbiX 
B HbiOTOHOBCKO!)i $OpMe /7/, nony4eHbl TpexwarOBble MeTOAbl TMna Me
TOAa AAaMca M onMcaH anropMTM AT3. AnH AaJ1bHe!)iwero pa3BMTMH 
Hawe!)i MAeM /6/ o KoMGMHMpoeaHHOM Mcnonb30BaHV1M A-, T- M 3-MeTo
AOB e 3To!)i pa6oTe 6YAYT AaH~ nHTMwaroe~e A-, T- 11 3-MeTOA~ 
3KCTpanOJ1HI.IMOHHOrO M V1HTepnOJ1HI.IMOHHOrO BMAa AJ1H MHTerpMpOBaHMH 

ypasHeHMH 11 I c norpeUJHOCTbiO H,a~.,.~~li<,[1<;>M~ w~!"e QJ!J.!J: 
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HTaK, nycTb peweHHe y(x) 3aAa4H 111 H~eTCR a paBHOOTCTOR~Hx 
T04KaX Xi , i = 1, 2, ... , H nyCTb paCCTO.RHHe Me>KAY Ka>:<,qbiMH ABYM.R 
COCeAHHMH T04KaMH paBHO 2h, 0603Ha4HM y(x.) H y'(x.) COOTBeT-

I I 
CTBeHHO 4epe3 y. H y~ , i = 0, 1,2 •... npH ycnOBHH, 4TO H3-

I I 
BeCTHbl 3Ha4eHH.R Y;_ 4 , ... , Y;, KOTOpble MOryT 6blTb Hai~AeHbl C no-
M~b~ HeKOToporo OAHOWarosoro MeTOAa, HanpHMep MeTOAa PyHre
KyTTa, cneAY~~ee 3Ha4eHHe Yi+l MO>KeT 6blTb nony4eHo /S/ Ha oc
Hose 3KCTpanon.R4HOHHoro A-MeTOAa AAaMca: 

Y. l =Y.+h(Aly~-A2y~ l +A3y~ 2-A4y~ 3+Asy'. 4)+0(h6), 121 I+ 1 1 1- 1- 1- 1-

y - y + h ( A , + A , A , A- , A , ) 0 ( h6 ) 
· 1 - · 1 Y · 1 2Y. - 3Y · 1 + 4Y · 2 - sY · 3 + • I+ I I+ I I- I- I-

rAe A;=A*;I360, A;=A*;I360 
A*; H A\ aaAaHbl B Tafin. 1. 

L 

T 

2 

3 

4 

5 

A-

4· l 

TnnT 

2774 

26I6 

I274 

25I 

i = 1 , 2, ... , 5, a K03~~H4HeHTbl 

Ta6nm~a I 

--+ 
~· t 
,.,,....,. 
<-J.I. 

646 

264 

I06 

I9 

131 

~OPMYJlbl 121 H 131 nony4eHbl nyTeM annpOKCHMa4HH npaBOH 4aCTH 
111 f(x,y(x)) anre6paH4eCKHMH HHTepnon.R4HOHHblMH nonHHOMaMH 
4eTsepToro nop.RAKa no yanaM (x;_ 4 , ... ,x;)H (x;_3, .. .,xi+l) 
COOTBeTCTBeHHO, a HHTerpHpOBaHHe o6eHX 4aCTeH 111 npOH3BOAHTC.R 
B npoMe>KyTKe [ x. , x. 

1 
1 • EcnH npasy~ 4aCTb I 1 I annpoKCHMHpo-I I+ 

BaTb no 3THM yanaM TpHrOHOMeTpH4eCKHM HnH 3KCnoHeH4HanbHblM HH-
TepnOJ1.R4HOHHblM nOJlHHOMOM BTOporo nOPRAKa, nony4HM COOTBeTCTBeH
HO T- H 3-MeTOAbl AAaMca. npHMe4aTenbHO' 4TO n.RTHWarosble MeTOAbl' 
B OTnH4He OT TpexwaroBblX, o6naAa~T CJleAY~HM CBOHCTBOM: T-
H 3-~opMynbl cosepweHHo aHanorH4Hbl - AJJ.R nony4eHH.R 3-~opMyn 
HaAO B T-~opMynax 3aMeHHTb TpHrOHOMeTpH4eCKHe ~YHK4HH Ha COOT
BeTCTBY~~He rHnepfionH4eCKHe. 3TOT ~aKT o6ner4aeT H np04eCC npo-

2 

rpaMMHPOBaHH.R An.R 38M. no3TOMY HH>Ke 6onee nOAP06HO BblBeAeM H Bbl
nHWeM TonbKO K03~~H4HeHTbl AnR T-~opMyn. 

AnR OAHoofipa3HR BbiKnaAOB socnonbayeMc.R HHTepnonR4HOHHblMH 
T- H 3-nonHHOMaMH, aanHcaHHblMH B narpaH>KeBOH ~opMe. AnR pasHo
OTCTOR~HX T04eK x;_ 4 , ••• ,xi c ~aroM 2h ~opMyna AnR T-nonHHo-

Ma, HHTepnonHpy~ero ~YHK4H~ y'(x),npHHHMaeT BHA 

T (x.+2h;y')= l y~ ll 
2 I k=i-4 i=i-4 

j .f k 

sin ( i - j + q) h 

sin (k- j) h 
/4/ 

rAe nono>KeHo Q=(X-x;)l2h. TorAa, aaMeH.R.R npasy~ 4acTb 111 
f(x,y(x)) Ha T 2(x;y'), HHTerpHpy.R noToM o6e 4acTH 111 B npoMe
>KYTKe (xi, Xi+l 1 H Y4HTblBa.R Bblpa>KeHH.R 141, nony4HM 

y. 1 =Y· +2hli(3,2,1,0)1Py'I. 4 -I(4,2,1,0)1Qy~ ,+ 
I+ I - 1-tl 

+ I ( 4, 3, 1, 0) I R y '; _ 2 - I ( 4, 3, 2, 0) I Q y j _ 1 + 1(4, 3, 2, 1) I P y i ] , 

l 
I ( n. m. P, k) = [ cp ( q) d q , 

0 

cp ( q) = sin ( n + q) h sin ( m + q) h sin ( f + Q) h sin ( k + a) h . 

P = sin h sin 2 h sin 3 h sin 4 h , Q = sin 2h sin 2 h sin 3 h , R = sin2 h sin 2 2 h • 

nocne Bbl4HCJ1eHH.R 161 HaXOAHM 

8 I ( n, m, f, k) = cos ( n- m + f- k) h + cos ( n - m - P + k) h + 

1 
+ cos ( n + m - f - k) h - 2ii l sin ( n + m + f - k + 2) h - sin ( n + m + P - k) h + 

+ sin ( n + m - f + k + 2 ) h - sin ( n + m - f + k ) h + sin ( n - m + f + k + 2) h -

- sin ( n - m + f + k ) h - sin ( n - m - f - k - 2) h + sin ( n - m - f - k ) h ] + 

1 
+ - [ Sin ( n + m + f + k + 4 ) h - sin ( n + m + f + k) h 1 , 

4h 

/51 

161 

171 

181 

TaKHM o6pa30M, HCnOnb3Y.R 181 H Bbl4HCn.R.R B 151 HY>KHble HHTerpanbl, 
nony4HM 3KCTpanonR4HOHHY~ T-QopMyny AAaMca: 

yi+ l =Yi +h(Tly(-Tzy;_l+T3y;_z-T4y;_3+Tsy;_4)+0(h
6

), 

rAe 

T 1 = ( S - 3 sin 10 h + 2 sin 2 h + sin 14 h) I 16 h p , 

191 
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T 
2 

= ( V - 2 ( sin 11 h + sin 7 h - Sin h ) + sin 13 h + sin 9 h) I 16 h Q , 

T 3 = ( W - 2 ( sin 10 h - sin 6 h + sin 4 h) + sin 12 h - sin 8 h) I 16 h R , 

T 4 = ( V - 2 ( sin 9 h - sin 3 h + 2 sinh) + sin 11 h - Sin 7 h) I 16 h Q , 

T 5 = (S - 2 sin8h + sin lOh - sin6h) I 16hP, 

S = 4h (cos4h + cos2h + 1), V = 4h (cos5h + cos3h + cosh), W = 4h (cos6h + cos2h + 1). 

Yo 1=Yo+h(E1y~-EzY~ 1+E3y~ 2-E4y~ 3+E5y~ 4)+0(h
6

). 
1+ 1 1 1- 1- 1- 1-

/10/ 

Q~eHKH norpeWHOCTeA B /9/ H /10/ nony4a~TCH Ha OCHOBe B~pa
~eHHA 171 AnH o~eHoK norpewHocTeA HHTepnonH~HOHH~x T- 11 3- no
nHHOMOB B npeAnono~eHHH orpaHH4eHHOCTH Y Vl(x), 

Tenepb nepeAAeM K nocTpoeHH~ nHTHWaroBbJX MeTOAOB AAaMca HH
TepnonH~HOHHoro THna. AnH 3ToA ~enH s~pa3HM HHTepnonH~HOHH~A 
T-nonHHOM AnH <!>YHK~HH y'(x) no yanaM x i- 3 , ... ,xi, xi+ 1 4epea 
Q=(X-Xi+l)l2h. nony4eHHaH <lJopMyna AnH T2(xi+l+2hq;y') 
HMeeT BHA /4/, C TOA pa3HH~eA, 4TO Be3Ae B /4/ i HaAO 3aMeHHTb 
Ha i + 1, nocne 11HTerpHpOBaHHH o6e11x 4aCTeA ypaBHeHHA y'(x) = 

= T 2 (xi+ 1 + 2hq; y') B npoMe~yTKe [xi, xi+ 1 ] nony4HM 

yo 1 =Yo+2hll(3,2,1,0)1Py~ 3 -I(4,2,1,0)1Qy~ 2 + 
I+ 1 1- 1-

-
+ I ( 4, 3, 1, 0) I Ry 'i _ 

1 
- I ( 4, 3, 2, 0) I Qy '; + I ( 4, 3, 2, 1) I Py 'i + 1 ], 

rAe 

- 0 
I (n, m, f, k) = J rf> ( q) dq, 

-1 
rf>(q~ P, Q 11 R 3aAa~TcR s~pa~eHHRMH /7/. 

~HTerpHposaHHe /12/ AaeT 

SI ( n, m, f, k) = cos ( n- m + f- k) h + cos (n - m- f + k) h + 

/11/ 

/12/ 

+ cos ( n + m - f- k) h - - 1- [sin ( n + m + f- k) h - sin ( n + m + f- k - 2) h + 
2h 

+ sin ( n + m - f + k) h - sin ( n + m - f + k - 2) h + Sin ( n - m + f + k) h -
/13/ 

- sin ( n - m + f + k - 2) h - Sin ( n - m - f - k) h + sin ( n - m - f - k + 2) h 1 + 

+ _.!_ [ sin ( n + m + f + k) h - sin ( n + m + f + k - 4) h ]. 
4h 

C y4eToM /13/ (j>opMyna /11/ npHHHMaeT BHA 

T 
1 

= ( S- 2 sin8h + sin10h- sin6h) I 16hP, 

T 2 = - ( V - sin9h + 2 sin7h - 3 sin5h - 2 sinh) I 16hQ, 

T 3 = - ( W - sin8h + sin4h - 4 sin2h) I 16hR, 

-
T 4 = - ( V - sin7h - 3 sin3h + 4 sinh) I 16hQ, 

T 5 = - ( S - sin6h - 3 sin2h) I 16hP. 

-, -,-, -, -, 6 
yo 

1 
=Yo+h(E

1
yo 

1
t-E

2
yo-E 3yo 

1
+E4 yo 2-E5yo 3 )+0(h ). /15/ 

I+ 1 I+ 1 1- I- 1-

<l>opMyn~ /2/, /9/ H /10/ Mcnonb3Y~TCH AnH nporHoaa npH6nH~eHHoro 
peWeHHH 3aAa4H /1/, a $OpMyn~ /3/, /14/ H /15/ COOTBeTCTBeHHO -
AnR ero KoppeK~MM. 

AnropHTM AT3-1. nycTb M3BeCTH~ 3Ha4eHHR yi-5 ..... yi 11 HaAO 
HaiiTM y, 

0 1 • AnR 3ToA 1.1en1-1 npeJlnaraeTCR MCnonb30BaTb cnenviOinHi:i 
anropMTM AnR KOM6HHMposaHHoro npHMeHeHMR A-, T- 11 3-<lJopMyn /2/, 
/9/ H /10/: 

1. no T04KaM Xi_ 5 , ... ,Xi-1 AnH (j>yHK~MA y'(X)=f(x,y(x)) 
CTpORTCR MHTepnonR~HOHH~e A-nonHHOM (A 4(x;y')),T-nonHHOM 
(T~(x;y')) H 3-nonHHOM (E 2(x;y')), 

2. B~4MCnR~TCR senM4HH~ 

T ( 0 , ) sin5h [ , , sin4h ( , , ) ] , 
2 xi • Y = sinh Y i- 1 - Y i- 4 +- --;n2h Y i- 3 - Y i- 2 ~ Y i- 5 

r ~ T? ( x 0 ; y ')- y ~ ; f = E 
0
,( X 0 ; y ') - Y '0 • 

.... 1 1 ~ l 1 

3. HaxogHTCFI ,.,. = min c I a I . I r I. I f I ) . 
4. Ecn~-1 f.L =I al, TO y i+ l Bbi4HCnReTCFI A-MeTOAOM /2/. 

5. Ecn~-1 ,.,. = I r I. TO Y;t-L Bb14HCnHeTCFI T-MeTOAOM /9/. 
6. Ecn1-1 ,.,. 0 ! ( I , TO y i f-[ Bbi4MCnRe TCFI 3-MeTOAO"-I /10/. 
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Anrop~TM AT3-2. Mo>KHo npeAnom~Tb ~ anrop~TM AT3-2, KOTOP~~ 
R8nReTcR yco8epweHCT8o8aH~eM anrop~TMa AT3-1. Ecn~ YMHO~~Tb o6e 
4acT~ <!>OPMYn /2/, /91 ~ I 10/ cooT8eTCT8eHHO Ha z > 0 , z > 0 

a- r-
~ zc :=:: 0 , rAe za + z7 + z£ ~ 1, ~ cnom~Tb nony4eHHbte pa8eHCT8a, 
Ha~AeM 11 8btnyKnbt~'' Knacc <!>opMyn: 

Y. 1 =Y.+h[(z A 1 +z T 1 +z E 1)y'.-
l+ 1 a r c 1 

/16/ 
-(z A4 + z T 4 +z E 4 )y~ 3 +(z A5 +z T 5 +z E 5 )y~ 4 

+0(h6). 
a r l 1- a r c 1-

Ha Ka>KAOM ware ~HTerpHpo8aH~R pac4eTHbte 3Ha4eHHR z ~ , z; ~ zj 
onpeAenRIOTCR ~3 ycno8~R MHH~MyMa 11 norpeWHOCTH 11 annpoKCHMa4~~ 
npa8o~ 4aCT~ /1/: 

L(z~, z;, zi)= in f 

z >O,z :,Q,z >0 
a - r - c -

3aAa4a /17/ R8nReTCR 3aAa4e~ n~He~Horo nporpaMMHP08aH~R 

/17/ 

H CBO.QHTC~ K CneAYttJW€~1 flBVMeOH()~ ~rl.n.~up • t.AIAI-HHAI'!~~~;::'~~,:-:-~ :._;~;:~~J;~ 

<I>YHK4~10 L ( x 1 , x 2) = I (a -c) x 1 + ( r- c) x 2 ~ t: np~ orpaH~4eHHRX 
X 1 2:_ 0 ' X 2::: 0 ~ X 1 ~ X 2 -~ 1. nocne{lHRR 3a{la4a pewaeTCR T04HO, 
~ 8en~4HHbl x 1 = z*a, x 2 = z*r ~ x~ z* onpeAenRIOTCR cornacHo 
cneAYIO~~ cxeMe: c 

Ycno8He X I = z* 
a 

ga 
0 d(f-r) -r/(f- r) 

ga 
cl(c-a) 0 -ai(E-a) 

ga 
rl(r-a) -al(r-a) 0 

BwnonHHTb anropHTM AT3-1 Ha4HHaR c nyHKTa 3 

npH8eAeM HeCKOnbKO 4HcneHH~X npHMepo8, ~nniOCTPHPY~HX A-, 
T- 1-1 3-MeTOA~. a TaKme 3<!><!>eKTH8HOCTb anropHTM08 AT3-1 ~ AT3-2. 

6 

Bee np~Mepbt pacc4~TaHbl Ha 38M CDC-6500 ~n1-1 EC-1020 c T04HOCTbiO 
15 AeCRT~4H~x 3HaK08. B Ka4eCT8e nep8~X wecT~ 3Ha4eHI-1~ peweH~R 

6pan~cb cooT8eTCT8Y~~e T04H~e 3Ha4eHHR. Bo 8cex Ta6n1-14ax AaH
Ho~ pa6oT~ AaHw a6contOTHwe norpewHoCTH npH6nHmeHH~x peweHH~ np~-1 

pa3nH4H~X 3Ha4eHHRX apryMeHTa X, npH 3TOM 88eAeHa 3KOHOMHaR 
3anHcb: .71-14 o3Ha4aeT 0,71·10- 14 • 

np~Mep 1 . PewaeTCR AH<!><!>epeH4HanbHaR 3aAa4a 
y'~5x 4 +4X 3 +3X 2 +2X+1, y(Q)=l, 2h=0,05, 

KOTOpaR HMeeT 04e8HAHOe T04HOe peweH~e: 

5 4 3 2 
YT(X)=X +X +X +X +X+l. 

4HcneHHw~ pac4eT Hnn~cTpHpyeTCR 8 Ta6n.7. B 3TOM npHMepe pe-
3ynbTaTbl npHMeHeH~R A-MeTOAa 1-1 anropHTMa AT3-1 nonHoCTbiO co8na
Aa~T. HaAO OTMeTHTb, 4TO T04Hoe peweHHe 6wcTpo 8o3pacTaeT ~ yme 
yT /50/ ~0,32 •10 9

• 

Ta6mi~a 2 

X. A T 9 

0.3 • 71-14 .12-5 .II-5 

0.4 .71-14 .42-5 .36-5 

I 0 .37-4 .29-4 
2 .91-12 .17-3 .88-4 

3 • 91-II .49-3 .95-4 
4 • 73-II .II-2 • 79-4 

5 .64-Q9 .22-2 .61-3 

IO .68-Q7 .25-I .18-I 
20 .24-QS .37t0 .32t0 
30 .I6-Q4 .IBti .I6tl 
40 .60-Q4 .60ti .Sit! 
50 .!5-Q3 .15+2 .I2t2 

npHMep 2. y' = cosx- sinx + 2 cos2x- 2 sin2x, y (0) = 3, 2h = 0,05. 
4HcneHHoe peweHHe 3To~ 3aAa4~ oTpa~eHo 8 Ta6n.3. 3Aecb non
HOCTbiO co8naAaiOT pe3ynbTaT~ npHMeHeHHR T-MeTOAa 1-1 anropHTMa 
AT3-1. 

7 



8 

.X: A T 8 

0.3 .46-6 .62-9 .II-5 
0.4 .13-5 .15-8 .35-5 
I .62-5 .14-8 .16-4 
2 • 30-5 .19-7 .9I-5 
3 .20-5 .I6-7 .35-5 
4 .53-5 .17-7 .I4-4 
5 .40-5 .27-7 .98-5 

10 .30-5 .14-7 .86-5 
20 .68-5 .41-8 .18-4 
30 .SI-5 .27-7 .I2-4 
40 .3I-6 .2I-7 .25-5 
50 .25-5 .II-7 .66-5 

npHMep 3. Y'=ex-e-x+2e 2 x-2e-2 x, y(0)=5, 2h=0,05. 
4HcneHH~~ pac4eT npHBeAeH a Ta6n.4. B 3TOM npHMepe nonHoCTb~ 
coanaAa~T pe3ynbTaT~ npHMeHeHHR 3-MeTOAa 1>1 anropHTMa AT3-1. 
Heo6XOAHMO TaK>Ke OTMeTHTb, 4TO T04Hoe peweHHe YT(x) a 3TOM .. 
c_"!~":.::~ :::·-:;::;;;. CD • ..:.q,u <>U-"IJd<...ldeT 1-1, HanpHMep, y /50/ ~0,26·10"' 

T • 

T a6nm~a 4 

X A T 8 

0.3 • 71-06 .Is-o5 .96-II 
0.4 .22-Q5 .58-QS • 75-IO 
I .I7-04 .45-Q4 .40-Q8 
2 .I5-o3 .37-Q3 .45-Q7 
3 .n-o2 .27-Q2 .33-D6 
4 .80-Q2 .20-0I .23-Q5 
5 .59-DI .I5+00 .17-D4 

IO .13+04 .33+04 .37+00 
20 .63+12 .I6+I3 .18+09 
30 .3I+2I .77+2! .88+17 
40 .!5+30 .27+30 .43+26 
50 .72+38 .18+39 .21+35 

npHMep 4. Y'=COB((x-y)/2)-cos((x+y)/2), y(0)=rr,2h=0,1. 
To4H~M peweHHeM 3To~ 3aAa4H RBnReTCR $YHK~HR 

y T ( x) = 4 arctg ( exp ( 2 - 2 cos ( x /2) ) ) • 

3AeCb anropHTM AT3-1 a~61-1pan AnR pac4eToa ~opMyn~ /2/, /9/ 1-1 
/10/ cooTaeTCTBeHHO 229, 470 1>1 301 pa3. HeKoTop~e pe3ynbTaT~ 
npHBeAeH~ B Ta6n.5 . 

Ta6m111a 5 

X A T 8 AT8-1 

0.6 .89-6 .36-6 .12-5 .36-6 
0.8 .18-5 .96-6 .49-5 .%-6 
I .85-6 .85-6 .II-4 .85-6 
2 .Il-4 • 76-5 .33-4 .67-5 
3 .53-5 .25-5 .I4-4 .I4-5 
4 .15-5 .15-5 .63-5 .10-5 
5 .12-5 .24-5 .19-5 • 74-6 

10 .I4-4 . m-~ _?~-" 7./o _J:. 

20 .II-5 .I9-4 .32-5 .24-6 
30 .3I-5 .28-4 .65-5 .52-7 
40 .68-4 .89-3 .15-3 .50-5 
50 .8I-5 .96-4 .18-4 .18-7 

npHMep 5. AnR cpaaHeHHR anropHTMOB AT3-1 1-1 AT3-2 6~no npoHH
TerpHpoaaHo ypaaHeHHe Ha npHMepe 4 c waroM 2h = 0,05. A6con~T
H~e norpeWHOCTI-1 npH6nH>KeHH~X peweHH~ npHBeAeH~ B Ta6n.6. 

~ 0.3 0.4 0.5 0.6 Io 20 30 40 50 

AT3-1 .52-8 .16-7 .28-7 .39-7 .40-6 .77-7 .14-6 .I6-5 .37-5 
AT8-2 .28-9 .II-8 .24-8 .43-8 .30-6 .75-7 .13-6 .13-5 .33-5 
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8 3aKn~4eHHe OTMeTHM, 4TO BCe ycnOBHR CXOAHMOCTH H YCTOH4H
BOCTH paapa6oTaHH~X B AaHHOM HCCneAOBaHHH MeTOAOB OCTa~TCR Ta

/5/ 
KHMH me, KaK AnR A-MeTOAOB , TaK KaK HMe~T MeCTO cneAY~He 
COOTHOWeHHR: 

lim T. =lim E.= A. 

} 
h->0 

I 
h->0 

I I 

E. =A. 
i=1,2, .. .,5. 

lim T.=lim 
h->0 

I 
h->0 

I I 
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7 p. 40 K. 

8 p, 00 K, 

3 p, 50 K, 

3 p, 00 K. 

5 p, 00 K . 

2 p. 50 K, 

2 p. 50 K. 

3 p, 60 K, 

5 p. 40 K. 

p, 20 K. 

p. 80 K, 

p, 75 K, 

3 p, 30 K, 

5 p, 00 K, 

4 p, 80 K, 

11 p, 40 K, 

2 p, 50 K, 

6 p. 55 K. 

2 p, QQ K. 

3aKa3bl Ha ynOMRHYTble KHHrH MOryT 6b1Tb HanpaBneHbl no aApecy: 
101000 MocKaa, rnaBnoqTaMT, n/R 79 

W3A3TenbCKHH OTAen 06~eAHHeHHOrO HHCTHTYT3 RAePHbiX HCCneAOBaHHA 



KATErOPHH ITYBnHKAUHR TEMA 'IWIECKHE 

OB'bE,nMHEHHOrO HHcmTYTA 
HCCJIE,nOBAID1R 

smEPHYX 

HH.neKc TeMaTIIKB 

1. 3KcnepHMeHTanbHaR ¢M3HKa BWCOKHX 3HeprHH 

2. TeopeTH4eCKaR ¢M3HKa BWCOKHX 3HeprHH 

3. 3KcnepHMeHTanbHaR HeHTpOHHaR ~3HKa 

4. TeopeTH4ecKaR ¢M3HKa HH3KHX 3HeprHH 

5. MaTeMaTHKa 

6. ~AepHaR cneKTpOCKOnHR H paAHOXHMHR 

7. ~3HKa TR*enWX HOHOB 

8. KpHoreHHKa 

9. YcKOPHTenH 

10. AaToMaTH3a~HR o6pa6oTKH 3KcnepHMeHTanbHWX 
AaHHWX 

11 • Bw4HcnHTenbHaR MaTeMaTHKa H TexHHKa 

12. XHMHR 

13. TexHHKa ~H3H4ecKoro 3KcnepHMeHTa 

14. HccneAOBaHHR TBePAWX Ten H *HAKOCTeH 
RAepHWMH MeTOAaMH 

15. 3KcnepHMeHTanbHaR ¢M3HKa RAePHWX peaK~HH 
npH HH3KHX 3HeprHRX 

16. Ao3HMeTPHR H ¢M3HKa 3a~HTW 

17. TeOpHR KOHAeHCHpO&aHHOrO COCTORHHR 

18. Hcnonb30&aHHe pe3ynbTaToa H MeTOAOB 
~YHAaMeHTanbHWX ¢M3H4eCKHX HCCneAOBaHHH 
8 CMe*HWX o6naCTRX HayKH H TeXHHKH 

19. 6H~H3HKa 

*HAKOB E.n., CeMePA~~ea X.H. Pll-83-763 
0RTHWarOBble MeTOA~ THna MeTOAa AAaMCa, OCHOBaHH~e Ha HHTepnonR~HH 
anre6paHYeCKHMH, TpHrOHOMeTpHYeCKHMH H 3KCnOHeH~HanbH~MH nonHHOMaMH 

Ha OCHOBe TpHrOHOMeTpHYeCKHX H 3KCnOHeH~HanbH~X HHTepnonR~HOHH~X 
nonHHOMOB pa3pa6oTaH~ nRTHWaros~e MeTOA~ 3KCTpanonR~HOHHQrO THna, aHano
rHYH~e MeTOAY AAaMca. OpeAno~eH~ ABa anropHTMa AnR KOM6HHHposaHHoro npH
MeHeHHR MeTOAOB AAaMca, OCHOBaHH~X Ha HHTepnonR~HH anre6paHYeCKHMH, TpHrOHO 
MeTpHYeCKHMH H 3KCnQHeH~HanbH~MH nonHHOMaMH. 3¢QeKTHBHOCTb npHMeHeHHR 3THX 
anropHTMOB noKa3aHa Ha YHcneHH~X npHMepax. 

Pa60Ta B~nOnHeHa B na6opaTOPHH B~YHCnHTBnbHO~ TeXHHKH H aBTOMaTH3a~HH 
OH~H. 

Coo6weH~e 06oeAHHeHHoro HHCTHTyTa AAepHwx ~ccneAo&aHHH. ~y6Ha 1983 

Zhidkov E.P., Semerdzhiev Kh.l. Pll-83-763 
Five-Step Methods of Adams Type Based Qn an Interpolation 
with Algebraic, Trlgonometrical and Exponential Polynomials 

Basing on the trigonometrical and exponential interpolating polynomials 
the methods of Adams type are developed.Two new algorithms for the combining 
application of the Adams methods due to the interpolation with algeb
raic, trigonometrical and exponential polynomials are proposed. The effi
ciency of these algorithms are shown on numerical examples. 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1983 
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