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11',I, '~t 11 A ikx
f .,.., 
'I 1, S f(x)e dx ; (O-I)• ,.~ ••", )1

.11 ,l:,1 
-00I "I I' " , 

, .l d:1_~-)"1 ~ ";i~"f' 'j'( :~ BHq~c~eH~e Hec06cTBeHHoro ~HTerp~a pas6~BaeTCfl Ha ~Ba 3Tana: B~~C
)' ...,"~ ?tio, ,I::, .. 

,J"1' di 
,r r 'I ~eH~e ~HTerp~a no KOHeqHOMY OTpeSKY 

~ } '1( g, ,~j 
i, :~:;:~ ,~;, '\:~t " 

'f, ikx ." • "I", ~1 \:,1 ~ I. ~j I J f(x)e dx (0-2)
o. '1"(";j 
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~eH~~ ~HKll~~ f(t) B oKpecTHocTH 6eCKOHeqHOcT~. Henocpe~cTBeHHoe 

B~~c~eHHe· ~HTerpa~a OT OCll~~~~pyrome~ ~HKll~~ no KB~paTypH~ ~OPMY

~aM Hsoroaa-Horeca asnsercs MaJIOa<WJeKTllBHhl1vl. flp~ ~cno.llbSOBaHH~ TaKHX 

~OPMY~ nO,IUlliTerpaJI:ÓHM ~YHKUHfl, B ~aHHOM c~yqae f (x ) e 
ikx 

, 

annpOKC~MHpyeTcfl nO~~HOMOM~ fl03TOMY ~~fl no~yqeH~fl xopomeA annpOKC~Ma
ll~~ H~HO, qT06~ mar ~HTerp~pOBaH~fl 6~ MeBbme XapaKTepHoro OTpe3Ka 

~SMeHeHHfl ITO~HHTerpan:ÓHO~ ~HKU~H, HMeIO~ero nopfl~OK 2x/x.
.,' " ikx 

Bo~ee B~O~H~ Mo~eT OKasaTbCfl nYTb paCCMOTpeH~fl ~HKll~~ e 
.~ KaK BeCOBO«. 06~HNA cnoc06 B~~c~eH~fl HHTerpa~a (0-2) COCTOHT B

I"}'Z;:! 
I
i c~e~~eM. OTpeSOK HHTerpHpOBaH~fl pas6~BaeTCfl Hg HeKOTop~e nO~OTpe3KHI
'I 

[ c, d J • Ha K81It~OM ~s 3THX OTpe3KOB eanaas Y3~~ x, .... , x •(I o n
 

,/ 
f QyCTb Pn(x) - ~HTepnO~flUHOHHNA nO~~HOM narpá~a ~~fl ~KllH~ f(x)
 

'.Q
'l"

C 3THM~ ys~aM~. ~HTerp~ ~Pn(x)eikXdX Mo~eT 6NTb B~Hc~eH B 
" . c • 

,~t{lt ' ,"\ 

If 
flBHOM BH~e, B peSY~bTaTe qero no~yqaeM KB~aTypHyID ~PMY~Y 

, ~, l V. ' 
d nJ{ 

. . ' 5f(x)eikxdx ~ P (x)eikxdx = ~ a . (k)f(x.) • 
(~ n ~ J J

I c c j=O 

~fl nOBNmeH~fl TOqHOCT~ ~HTerp~pOBaH~fl YBe~KQHBaIOT q~C~O TaK~X OTpes
'tIl' 

t KOB [c,d ] • ~opMYm~ ~fl K03qxpHtI~eHTOB d j (k) npa Xj=C+ (d-c) j/n, 

n=1,2,3,4, npHBe~eHH B pa60Te/I / . Cnoc06 B~~C~eHv.fl ~HTerpana'''~:' 1IJ 

,\\',,\\\ 'J 'I" (0-2), Kor~a B KaqeCTBe Y3nOB HHTepnO~flUH~ 6epYTCfl Y3~N KB~aTYPHoAUiCl' I:' 

~OPMY~H raycca, T.e. HY~H ITanHHOMOB ]e~aH~a, paCCMOTpeH B 2/. QyCTb 
'" ,17". Ha OTpeSKe [a,b] 3~aHa ceTKa C paBHOMepHh~ marOM h • M& ~CXO~~M 

IV"· 

MS nOCTaHOBKH 3~aqM, sorna 3Ha-qemUl ~KllHH f. Sa~aHH B Y3~aX cee
. J 

" t, KH xj=a+jh, j=O,1, ... ,n. 8TY CeTKY B ~~bHeRmeM 6y~eMx j, 
cq~TaTb ~~KC~pOBaHHOR. 

I" 

( Il 
,I, /JI,lXepHbl:l: lJiH~J,(:Bt~liP'}új~it MHCT~"'yT 
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~3BeCTHO, ~TO Cn~a~H~ 06~a~8IDT ~yqmHMH CBO~CTBaMH annpOKCHMa

UHH, ~eM MHOrO~eHN narpa~a,H ~KmeHN He~OCTaTKOB annpOKCHMHpyD~HX 

nO~HHOMOB BNCOKO~ CTeneHH, KOTOpNe ~OnYCKaIDT naTO~Or~eCKHe C~~aH 

npH HHTepnO~RUHH Ha paBHOMepHO~ ceTKe ~aMe ~~R r~~KHX ~K~H«. D03

TOMY !Ie~eC006pa3HHM RB~ReTCR HcnO~b30BaHHe cnRa~H-H~TepnO~mJHH BMec

TO nO~HHOMH~bHO~ npH B~c~eHHW HHTerp~a (0-2). 
B § I paccMaTpHBaIDTcR KB~aTypHHe ~PMY~H ~~R HHTerp~a ~pbe 

Ha KOHe~OM oTpe3Ke. Haxo~~eHHID OCTaTKa J f(~)eikxd~ nOCB~eH §2. 
~ 

§ r. I1yCTb !f>YHKUHR f (x ) , onpenexexnas aa OTpe3Ke (a,b], npHHa,IVIe

JKHT K~accy C (5) (a, s I . 3a,rr.aHH 3Ha~eHHR B Y3~aX f. = f (x . ), H 
J J 

Tpe6yeTcR BOCCTaHOBHTb ~YHKUHID Ha BceM OTpe3Ke. 

Ky6H~ecKHtl cnaaãa s (x) eCTb ~YHKI1HR na OTpe3Ke [a,b] ,npHHH

MaID~aR 3a~aH~e 3Ha~eHHR B Y3~aX CeTKH, paBHafl B K~~OM WHTepBane 

nO~HHOMY TpeTbe~ CTeneHH H ~B~H HenpepHBHO ~H~epeH~HpyeMaR. ~R 

nOCTpOeHHR Cn~a~Ha Tpe6yeTcR pemHTb CHCTeM,Y ~HHe~HHX ypaBHeHH~ OTHO

CHTe~bHO HeH3BeCTHHX mo,m, , ... ,m : n 

mo 
=fio; -2f,+f (I-I) 

o 2 
+m = 6 .2 f
 

• +4., 2 d -2' _,+ n
 
o f - n 

n 2 
6 mn = )In'm

n_ 2+4mn_,+mn h 2 

BeJIH~HhI )lo H fn npencrasxser c060t1: rpaHHtrHNe YC~OBHR, sanaaaeaae 
Ha OCHOBe anpHopHot1: HH!f>0pMaUHH. Hatl~eHHNe 3HatreHHR mj 0~03HatrHO 

onpe~e~RDT Cn~a~H, npHqe~ caMH flB~flIDTCfl 3Ha~eHHflMH ero BTOpOt1: npo

H3BO~HOt1: B Y3~ax 

S"(x ) = m , j=o", ...• ,n.
j j 

BH60p rpaHHqHhlX YC~OBHt1: ~fl onpe~e~eHHR cnnat1:Ha 3aBHCHT OT OCO

6eHHOCTe~ pemaeMO~ 3a~a~H H RBnReTCR B onpe~e~eHHOM CMNc~e npOH3BO~b

H~. Y~aqHHt1: Bhl60p Mo~eT CH~bHO nOB~HflTb Ha 3~eKTHBHOQTb pemeHHfl. 

XopomKMH annpOKCHM8UHOHHHMH CBOt1:CTBiMi 06~a~aeT cn~at1:H, ~R KOToporo 

BO Bcex Y3JIaX BHp~~HeHO COOTHomeHHe 3 : 
f (x.) 2 3
 

mj = f"(x ) - --~ h + O(h ),
j (1-2)
 
j=O" , ... , n .
 

DpH 3TOM COXpaHRDTCR CBot1:cTBa annpOKCHMaUHH He TO~bKO CSMOt1: ~KQHH, 

HO H ee npOH3BO~H~X B~OTb ~O TpeTbero nopfl~Ka COOTBeTCTB~HMH npo

H3BO~HhIMH cn~at1:Ha. HMeeT MeCTO HepaBeHCTBO 

2 

ch4..-kI f(k ) (x) - S (k) (x) I ~ , (1-3) 

k=O,', 2,3. 

3~eCb c - nO~OJKHTe~bHafl nOCTORHHaR, He 3aBHc~aR OT mara ceTKH. 

HMeeT MeCTO npe~CTaB~eHHe, naID~ee RBHH~ BH~ r~aBHO~ traCTH norpemHOC-

TH anrrpOKCHMaUHH ~K~HH Cn~at1:HOM/31 
4 x-x. 

f(X)=S(X)~B( ---l=l )fIV(x)+O(h5 ) (1-4)
h 

npa ~ x fX j , j=' ,2, ... ,n.x j_,
3~eCb B(X)=x 4-2x 3+x2 - treTBepThlt1: nO~HHOM BepHY~~H. il03TOMY 

rpaHHmnie YC~OBHR 11 H }..J BbI6HpaIOTCR C ~eTOM (I-2). MHTerp~ 
~'k ro / n 

S~ S(x)e~ xd x BhlnO~HReTCfl.B RBHOM BH~e, B pe3Y~bTaTe ~ero no~y

traeM KB~aTypHyD ~PMY~y 
b g . ~ 

ikx,,J ikx "'yS f (x) e dx ~J s (x) e dx = L j (k) f j = J (k ) • ( 1-5)
 
o, a. j=O
 

H3BeCTHO c~e~ee BHp~eHHe ~R J(k) 13~ 
, ( ikx 11-~ ikx .
 

J(k)= -4- (m,-m)e o+"\'(m. ,-2m.+m. ,)e J +
 
k h o ~ J- J J+
 

J='
 

ikX] ikx ikx
 
+(mn_,-mn)e n + e 0(C,+iC 2)+e n(D,+iD 2) .
 

HcnO~b30BaHhI 0603HatreHHR 

, (fo-f, h ]
C,= k 2 -h- + -6(2m +m,)o

' [f-fD ,= _ n n-' ~ (2m +ffi _ , ) ] ,k2 h + n n 

C =.1 (f - mo )
2 k 0-' 

k 2
 

, m
n 
D2= k .( k 2 - f ) · n 

~R HCnOnb30BaHHR ~PMYHhl (1-5) HYmH0 pemHTb CHCTeMy (I-I) H nO~CTa

BKTb nOx,yqeHHHe 3HaqeHHR mj B (1-5). 
3aMeTHM, ~TO (1-5) He RB~ReTCR KB~aTypHot1: ~PMY~ot1: B 06~HOM 

3 



By~eM l1CXOAHTb 113 ~PMYJI~ (1-5) 11 rtpeo6pa3yeM ee.CMhICJIe , T. K. R08~~l1eHTlI O. (k) 3aEl1CHT OT scex 3HaqeHH~ HHTerpH
J IIepe~~eM R MaTpl1QHNM 0603HaQeHl1RM. Cl1CTeMY (I-I) MOJKHO 3an~caTbpyeMofír lPyHKI4l1l1 f,. 

~opMYJIa (1-5) TOqHa ~JIH nOJIl1HOMOE TpeTbeM CTeneHH no cnoco6y E El1~e 

nOCTpoeHHH. IIoKroKeM, qTO OHa TOqHa npa HeHYJIeEOM k 11 ~H nOJIHHOMOE (4E+A-E)M = _92" (A-2E)F+g. (1-10) . 
qeTEepTO~ CTeneHl1. h 

3~eCb E - e~HKtlHaR MaTpl1Ua, MaTp"U~ A 11 B l1MeIDT El1~Ha OCHÔEaHHl1 (1-4) l1MeeM 
1 1 O ..... O O O
 

4 4 x-x.
 101 •..•. 000x =S(x)+h E( ---l=l	 (1-6)h ), 

A = . .. ~ x ~x j_ 1 x j 000 •.... 100
(

OTc!o~a OOJIyqaeM O O O ..... O 1
 
xj
 J'sXjr 4 ikXj x e d x s(x)eikxdx +
x 
j_ 1 x _ (1-7)


j 1 

Si 4 1 0 000 )h 
~'kx , ~'k x O O O O O O 

+	 e J -1 h 5 E (x) e dx 
E = ••.••••••O 

O O O •.•.. O O o
(CYMMl1PYH (1-7) no j=1,2, .... ,n 11 ytIHTHBaH, qTO 

000 ..... 014 
~ Lkh ,
 
~ e J '= O
 
j=1
 

a B8KTOpHM F H g onpe~eJIHIDTCR RaR 
npa k to, nozyvaex 

f -ft 
= J& 

f o \ ( 6~ +)'0ikx LkxSx 4e dx S (x) e dx. 0-8)
 

a a
 ~1 
, gF=M=IIpl1 3TOM l1CnOJIb30EaJICH TOT ~aKT, qTO CnJIafírH paCCMaTpl1EaeTCR Ha paE

HOMepHO~ ceTKe. 

~3 CRa3aHHoro CJIe~yeT, qTO HMeeT MeCTO CJIeAYro~aR OueHRa ~g f 
n 

nOrpemHOCTK RE~paTypHO~ qoPMYJI~ (1-5):

I S& f (x) eikxdx - ts (x) eikxdx I !:: Ch5 , PaCCMOTpHM Tenepb B8RTOpH(1-9) 
a. ().. 

r~e C - noJIOJKl1TeJIbHaH nOCTO.fJHHa.fJ, He 3aEl1CfIII\a.fJ OT h • 

I 
coskhKaR 113EeCTHO, l1MeeT MeCTO COOTHOmeHl1e
 

=
 

O
 

O
 

6 fn-f n..::...! +(n-h-

I O 

sinkh 

v = Uk , k2 iv 3
mj_1-2mj+mj+1 = h f (xj)+O(h) cos(n-1)kh 

cosnkh sinnkh 
\.EO ECeX EHYTpeHHl1X Y3JIaX CeTRl1/3/ . TaRl1M 06pa30M, B~crr8HRR no ~op

'M.	 
J ~ 

\MYJIe (1-5) CO~epJKaT E ce6e, no c~eCTEY, 3a~aqy ql1CJIeHHOrO ~l1~epeH

Ul1pOEaHl1R,n03TOMY HaROnJIeHHe norpemHOCTl1 npl1 HeTOqHO 3a~aHHHX l1CXO~ nerRO E~eTb, QTO HMeIDT MeCTO COOTHomeHHR 
HHX ~aHHHX MOJKeT 6HTb EecbMa 3HaQHTeJIbHO. (I-II)

AUk = ÀkUk + PkHame~ ueJIbID REJIHeTC.fJ nOCTpOeHl1e 'RE~paTypHofír ~OPMYJI~, CEo6o~
( I~I2)HOM OT YRa3aHHoro He~OCTaTRa 11 YCTOMql1EOM no OTHOmeHl1ID R norpemHOCTl1 AVk = ),kVk + Qk 

3~aHl1R 3HaqeHl1~ lPyHKUl1l1. 

54 



;r 

I 
~ 

3,lJ,ecõ '{HiCnO .À eCTb Ilpeoõpasyex nO~HBmeeCH paBeHCTBO, yqHTbIBaR, ~TO A ec-rs CHMMeTpH"k 
~eCRaR MaTpHua).k = 2 coskh 

a aexropu P H Qk HMeIOT BH,lJ,k 

((4 E+A- B)M,U (4E+A)Uk)-(BM,Uk)=(A k+ 4) (M,Uk)+(M,Pk)-(BM,Uk)·k)=(M,
 
1- coskn ~
 I 

Pk = , ~R npaBO~ qaCTH nonyqaeM 

111
 
6 6 • 6(Àk- 2) ...L 
~((A-2E)F,Uk)= ~(F, (A-2E)Uk)= 2 (F,U 2(F,Pk)· 

( COS~h-cos(n+l)kh 
r

~ h h h
 
sinkh
 

o
 
Qk !'


f I 

k)+ 

= 
OTCIO,lJ,a no~aeM 

o( ;0 ! 
6(.À ,k-2)sinkh - sin(n+')kh (M,U 2 (F,U ---- E 0-16)

k)= k)+ k
h (),k+4) j\+4 

OCHOBHyro pons npa BbItIHCneHHH no l(Ba,IJ,paTypHO~ if>opMyne (1-5) arpaer 
r,lJ,e

cne,JJ,yIOmee BHp~eHHe: 

'k n-' 'k 6 o (1-17)1 X o L 1 x . Ek=(BM,Uk)-(M,Pk)+ ~(F,Pk)+(g,Uk)' 
Sk = (m,-m)e + (m , ,-2m.+m, ,)e J + (1-13) ho J- J J+ 

j=' 
TO~HO TaK ~e paCCMaTpHBaeTCH cny~a~ c aeRTopOM • YMHO~aeM BbIpaikx Vk n

+(mn_,-mn)e , meHHe (I-IO)Ha Vk H npOBO,IJ.HM npe06pasoaaHHR 06eHX ~aCTe~ paBeHCTBa: 
HnH B MaTpH~HNX 0603Ha~eHHRX 

6((4E+A-B)M,Vk)= --2 ((A-2E)F~Vk)+(g,Vk)'Sk = ((A-2E)M,Uk) + i((A-2E)M,Vk) R +Hv •
k k h 

( (4E+A-B) M,V = (M, (4E+.P.)V ) - (BM, V = (À +4) (M, V + (M, Qk) - {BM,V ,k) k k) k k) k)
ITpe06pa3yeM OT,lJ,eJIbHO Be~eCTBeHHyro H MHHMyro ~aCTH: 

6 6 6 (.11 k-2) 6
 
Rk= ( (A- 2E ) M, U ) = (M (A-2E)Uk)=(À k-2) (H.,Uk)/(H,P (1-14) ~((A-2E)F,Vk)=~(F, (A-2E)Vk= 2 (F,Vk)+ ~(F,Qk)'
k i k), 

h h h h ", 

60\-2) ,
(M,V ) (F V ) + -- ' 

0-15) k 2(.í\k+4) 'k .íl. +4 
I k

Wk=((A-2E)M,Vk)=(M!(A-2E)Vk)=(~k- 2) (MjVk)+(M~Qk)' h k (I -18) 

::
 
l' , I k= (BM,Vk)-(M,Qk) + ~(F,Qk) + (g,Vk)·Onpe,IJ.eJIHM Tenepb 3Ha~eHHR ( M~ Uk ) H ( M,Vk ), HCXO,IJ.R H3 ,lJ,a.HHbIX h (1-19) 

3a.n.a~H. ~H SToro Hcnonb3yeM paBeHcTBo (1-10). YMHO~M 06e ero ~aCTH 'I
y ITO,IJ.CTaBHM Tenepb (1-16), (1-17), (1-18), (1-19) B (1-14), (1-15) Haa u :k 
nonyqHM HCKOMHe if>opMynH ,lJ,nH S = R +iW : 

k k k
 
((4E+A-B)M,Uk)= ~2((B-2E)F~Uk)+(g,Uk)'
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6 (fl - 2) 2 À k - 2 
R = k (F,Uk)+ ---- Ek+(M,P

k h 2 
0\)(+ 4 ) ..A k +4 k), 0-20) 

§ 2,. By~eM npennoxaraes , qTO ~YHKUHfl f (x) HMeeT cnenyomee aCHMnTO

TH~eCKoe noaeneaae npz ,IJ,OCTaTO~HO 60JIbIDHX SHa~eHHítX x : 

6 Vl.k -2) Àk - 2	 L 
0-21) ~ a. 1w = (F,W k ) + ---- Ik+(M,Qk)· f (x) =.L-. ---4 + O( e+T r , (2-1)k h2 (/I

k
+h)	 J. .Àk+4 I. J=1	 x x 

±	 
i 

rrO~CTaBHM Tenepb (1-20) H (1-21) B ~PMY~Y (1-5): ~YHKUHít, Y,IJ,OB~eTBopRID~afl 3TOMY YC~OBHID, Boo6~e rOBopR, He 

2 i~ cYMMHpyeMa, HO npeo6pasoBaHHe ~YPbe OT Hee c~ecTByeT npH HeHy~eBHX 
6 <ilk - 2 ) ikx j .À k - 2 . 

J(k)= 4 3 fje + 4 (Ek+ll +	 SHa~eHHmc k. rr03TOMY B ,IJ,aJIbHetmIeM 6Y,IJ,eM CqHTaTb, qTO k:f-O. 
k h (Àk +4 ) j=O k h(À

k+4) 
k)	 

OCTaToK HHTerpa~a ~ypbe 

(1-22)	 
00 

f f (x) eikxdx (2-2)
1 ikx ikx R 

+ --4-(M, (Pk+iQk»+e O(C n(D ) .1+iC2)+e 1+iD2k h	 npa 60~bIDHX R CTpeMHTCR K HYJIID, KaK .l. , H ero Heo6xo,IJ,HMO yqHTblBaTb
R 

~~R TO~Horo B~Hc~eHHR (O-I). KaK 6bI.JIO C,IJ,eJIaHO Bb!lIIe, paccMoTpHM OT

,IJ,e~bHO Be!IleCTBeHHYIO H MHHMYID ~aCTH HHTerpa~a (2-2). KBa,rwaTypHYIO 

aTa ~PMY~a 6o~ee y~o6Ha ~~R BuqHc~eHH~, ~eM (1-5), XOTR H 3KBHBa ~OPMY~Y ,IJ,~R OCTaTKa KocHHyc-npeo6pasoBaHHR ~YPbe H~eM B BH,IJ,e 

~eHTHa e~. B~p~eHHe (1-22) ~e He co~ep~HT onepaUHA B~TaHRa 6~HS 00 n 

KHX ~Hce~.' ~cKpeTHoe npeo6pasoBaHHe ~YPbe (~~) cOBepmaeTcR H~ S f(x)coskx dx ce, ):o<.(R,k)f(x.). (2-3)
, ! R	 J=1 J J 

BeKTopoM ~YHKUHH H He YBe~~UBaeT OillR60K, B HeM co~ap~XCR. T~a 
OTn~aeT Heo6xo~HMOCTb pemaTb cHCTeMY (I-I). Bce 3~eMeHT~ c~aAHa, K03~HllHeHTbI ~j (R,k) Bbl6HpaIDTcR TaKHM o6pasoM, qTo6b1 KBaAPaTY
~HrYPHPYID~He B (1-22), - 3TO Be~~HH~ rno,m1,mn_1,mn. Mx pa (2-3) 6bI.JIa TOqHO~ ~R HaqaJIbHbIX ~~eHOB pas~o*eHHR (2-1). 3a~HKcH
MO~HO B~HC~HTb Henocpe~cTBeHHo no SHaqeHHRM ~YHKUHH c TO~OCTbID PyeM n paS~HqHHX ~Hce~ x . , 60~bmHX R H nOK8JKeM, qTO npa n= e 

J0(h3 ) : 
c~eCTBYJOT qHC~a <X. (R, k ) , TaKHe, ~'l'O Y~HTbIBaIOTCR n qJIeHOB pas-j
~o~eHHR (2- I). rrO~cTaBmtR B (2-3) nOOqepe,IJ,HO ~YHKUHH .l , ~,.... ,17fo-SOf1+S4f2-26f3+S4f4 3 x x m = -,	 + O(h )

o	 6h 2 , :n H Tpe6YR, qTo6bI KBa,IJ,paTypHaR ~opMy~a 6bma TO~Ha, npHXO,IJ,HM K 

CHCTeMe ypaBHeHHH 

n 
olj (R,k)- -26f + 54f 4 31.7f'n,-50f'n'_" +:l4fn _ ? , n'-3 ' . n- + o (h ) , L S1 (R,k) ,
 

6h,{; j=1 t (k)

j 

o(j(R,k)	 (2-4)Sf -8f + 4f - f 
o 1 3 4	 S2(R,k),

1 = -I- 0(h3 ) ,	 t: t~(k)6h 2	 
j=1 J 

m	 r 
J: 

;
\	 n

,~	 L. o< j (R,k) 
Sn (R,k) . 

. n
,5fn~8fn_1 + 4f + f	 J=1 t j (k)n_ 3 n-4m =	 ,

n-1 2	 + O(h 3 ) • 
6h 
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3~eCb B npaBoA ~aCTH CTOHT BHp~eHHe 

00 

S coskx .S. (R,k) = ---. dx, J=1 ,2, ... ,n 
J R x J 

KOTopoe nocne HHTerpHpoBaHHfl no ~aCTflM sanHCUBaeTCfl ~epes TpHroHo
MeTpH~ecKHe ~HKUHH H HHTerpanbHHe CHHYC H KOCHHYC H nerKO BHqHCnfl
eTCH. Onpe~enHTenb cHcTeMH' (2-4) eCTb onpe~nHTenb BaH~epMoH~a, cne I. 

I 

npHBe~eM npHMep B~Hc~eHHfl c nOMO~bID OnHCaHHHX KBaApaTypH~r coskx
~pMyn. Bblt.mC~MCfl HHTerpan J (k) == j --2- dx • BpaJIHCb CJIe~

o 1+x 
~He sHa~eHHfl a==O, b=100, h==O,02 H B OCTaTKe ~HTUBaJIHCb qeTH

pe nepBNX ~eHa paanO~eHHfl (2-1).Pe3YJIbTaTU CqeTa npHBe~eHH B Ta6JIH

ne, npHtleM BCe BlmHCaHHHe 3Halm BepHH. 

k J(k) 

.J 
~OBaTenbHO, K03~HUHe~TH ~j(R,k) HaXO~flTCfl e~HcTBeHHNM 06paSOM. 
MOJItHo nonY1.IHTb H aHaJIHTHtleCKoeBbIp81lteHHe ~H o( j (R, k) ,O,I(HaItO naae 

.~,IJ,JIfl Mama: t'\. OHO cJIHlIIKOM rpoxosnao , n03TOMY BNtlHCneHHe 3THX K03~H

• 
~ 

.,1 
"ji 

1,0 
1,5 
2,0 

0,57786367 
0,35049203 
0,21258416 

UHeHTOB Y~06HO npOBO~HTb c nOMO~bID 3BM. AHaJIOrH~HO CTpOHTCfl KB~8 J 2,5 0,12893881 
TypHaH ~PMYn8 ~fl OCT8TK8 cHHyc-npeo6p8s0B8HHH ~ypbe: 3,0 0,07820534 

00 

Sf(x)sin kx dx 

n.. 

~ L B. (R,k)f(x.), (2-5) 
3,5 
4,0 

0,04743393 
0,02877013 

R j=1 J J 4,5 0,01744996 
CBO~~8HCH K pemeHHID CHCTeMH 5,0 0,01058394 

n.L 
j=1 

B j (P.,k) 

t j (k) 
C 

1 
(R,k), ABTOPU BbIp~aIDT 6naro~apHOCTb n.f.AKHmHHY sa CTHMynHpYIDmHe 

~HCKYCCHH. 

(2-6) 

n. B.(R,k)

1= -:2(k) 
C

2 
(R,k), .1IHTepaTypa 

j=1 .J 

n.L Bj(R,k) 

t~(k) 
j==1 J 

C 
n 

(R,k). 

r. Rpb1JIOB B.11'., llIymrID:ia JI. T. Cnp8BO~HaH KHHra no ~HCJIeHHoMY HHTerpH

pOB8HHro. M., HaYKa, 1966. 
2. BaxBaJIOB H.C.,· BaCHJIbeB8' JI.r. BuqHcneHHe HHTerpaJIOB OT OCUHJIJIHpyKl

~HX ~KUHR npH nOMO~H HHTepnOJIflUHH no YSJIaM KBaAP8TYP faycca. 

mBM H M~, 1968, 8, ~ I, 175-181. 
B npaBoR ~aCTH CTOHT BupaJlt8Hn8 3. 3aBbHJIOB ID.C., RBaGoB B.~., MHpOmH~eHKO B.JI. MeTo~H CnJIaRH

Cj(R,k) == 

00 

Jsinkx 
~ dx , .J==1,2, ... ,n 

<I>yHKnHR. M., HaYKa, 1980. 

R 

TaK Xe,RaR R S~(R,k), BHpaMaro~eecfl ~epea TpHrOHOMeTpH~eCKHe ~K

UHH H HHTerpaJIbH~ CHHYC H KOCHHYC. nOCTpoeHHHe KB~aTypHHe ~PMYn~ 
(2-3) H (2-5) HBnHDTCH 8HaJIOraYH 06HQHHX ~pMy~ HbDToHa-HoTe~a QHC
~eHHoro HHTerpHpOB8HHH. MO~HO nOKaaaTb, ~TO KB~aTypHaH ~opMYna THn8 
faycca B paccM8TpHBaeMoM cnyqae He c~ecTByeT, nocKo~bKY nonyq~HecH 

CHCTeMH, no~o6HHe (2-4) H (2-.6), B KOTO~ HeH3BeCTHHMH HRnHDTCH He 
TO~bKO ~j(R,k), HO H tj,~e npH n==2,3 HNeDT KOMnneKCHue 
KOpHR. 

(, 
I.h 
. ~ 

PyROllHCD llOCTYnRJIa 
24·aape~ 

B K3,D;aTBnDCKHH OT,D;an 
1987 ro,D;a. 
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ErHKHH P.C., ~KOB E.O. 
KB8ApaTypH~e ~pMyn~ APR HHTerpana 
~yphe, OCHOBaHH~e Ha conaHH-HHTepnOnHqHH 

P5-87-285 

PaccMaTpHBaeTCH 38A8qa qHcneHHoro pacqeTa npeo6pa-
30BaHHH ~ypbe. CTpOHTC~ KBa~paTypHaH ~OpMyna, OCHOBaHHaH 
Ha annpOKCHMaqHH npH nOMO~ Ky6HqecKoro cnnaHHa, YCTOHqH
BaH K OmH6KaM OKpyrneH~H. YqHT~BaeTCH HH~OpMa~HH 0 TIOBe
~eHHH ~YHKQHH B OKpeCT~OCTH 6eCKOHeqHOCTH • 

Pa6oTa B~nonHeHa B ~a6opaTOPHH BbNHCnHTenhHOH TeXHHKH 
H aBTOMaTH3aQHH OHHM • 

Coo6J.ueHHe 06'J.~HHeHHoro HfiCTHTYTa ll,llepHhiX HCCII~OB8HHA • .lly6Ha 1987 

ITepeBo~ O.C.BHHorpa~oBo~ 

Yegikian R.S., Zhidkov ~.P. 
Quadrature Formulae for Fourier Integral 
Based on Spline Interpolation 

P5-87-285 

The problem of numer~cal evaluation of Fourier trans
form is considered. Quadrature formula, based on inter
polation by means of cu~ic spline, stable against roun
ding errors is suggested· An information about asymptotic 
behaviour of a function near infinity is taken into acco
unt. 

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