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Terpa.JIOB B~ll~a 

I=ff(x)J(wx)dx, 
a.. 

(I) 

P.JI,€ J (wx) - OCIU!JI.lllip~aq IJ!yHKIJ;IDI, Hanp!o!Mep, Tp11POHOM€Tp!o!qecKI1€ 11JyHK-

LIHI1 Sin (wx), cos (wx) - npeo6pa3oBaH~o~e c!lypbe HJIH 6ecceJieBbl ifJYHKl!l111 

J 0 (wx),J 1 (wx) - npeo6pa3oBaHHe XaHKSJIH. 

B HeKoTopbiX cJiyqaHx w MOllteT 6biTb 6oJihlllotl seJI~o~q~o~Hofi. BbjqHCJre-

HH€ TaKHX HHTerpaJIOB TpaJJ;Hl'HOHHb!MH M€TO,!l,aMH BCTpeqaeT 3Haq!o!T8JibHbl€ 

TPY.II,HOCTH H3-3a B3aHMHoro norallleHHli no.J!OlltHTeJibHhiX 11 oTp11!.1aTe.'lbHblX 

BKJIB,!l,OB rro.JI,blHTerpa.JibHOro Bblpa.Jl€HHli. 3T~o~ 11 11,pyr~o~e TPYI\HOCTH 3acTaB

JiliTOT HCKaTb CTI€P!olaJibHbl€ M€TO.!J,bl .!l,Jili Bbjqi1C.1!€HHR IIO,D;06H.WC li.'iTerpWIOB, 

0C06YJO rpyrrrry I;i8TO,D;OB COCTaBJIIDOT Cll8u;Ha.Jll13HpOBa.HHbl8 KBa,lij)aTyp

llli8 \IJop!\'lY~'I~T )0raCCll'l8CKHM llpillJI8pOM 3,D;8Cb CTaJia <iJOPMYJia '<'HJIOHa 

~ J.::~.:;o l'U.U.J' -· • 

B .!l,a.JihHetlmeM KoJIHqecTBo TaKHX ~opMyJI 6blJ!o 3Haq~o~TeJibHo yMHollteHo. 

).i,o HaCTOR!l(ero BpeMeHll npo,n;OJI.JKa.JOTC.fi HO!lh!TKI1 llX pacnpocTpa.HeHllil Ha 

6eCKOH8~ ilHT8pBaJI. 

0CHOBHbl€ H€.11,0CTaTKH TSKHX ifJopMYJI - npHM€HI1MOCTb !o!X Ha KOH€qHQM 

HHT€pBaJie 11 orpaHHqeHH€ CTI€L:Ha1!bHblM BH.II,OM OClTHJIHHpYJOllj€PO MHOJ!ti1T€JIH, 

06bl'lHO Tp11POHOM€TpHqecKHM11 ifJYHKUI1liM11, 

BJ,rqHC1!€HH€ HHTerpaJIOB Ha 6SCKOHSqHOM HHTepBa.JI€ 

j},rr.R HHTerp!o!pOBaHH.F! OCIIHJIJI11py10lljHX ifJYHK!ll-lli Ha 6eCKOH€~0M HHTep

BaJie TIOJiyqiLJIH pacrrpOCTpaH€HH€ M€TO.JI,bl, OCHOBaHHbl€ Ha npe.!J,CTaBJISHl-111 

l-IHTerpaJia 6eCKOHeqHblM p.F!.II,OM C TIOCJIS.JI,YJOlljl-IM ero CyMMI-IpOBaHI-I€M pa3JI!-Iq

Hb!MH MSTO.II,aMH. 

0co6o CJI€.1J,Y8T OTMSTI-ITb ITOliBHBllll-lliCH B He,!l,aBH€8 BpSM.F! B COBp€M€!c • 

HOti reoifJ!-131-lKS MSTO.!l, 1-lHTSPpl-lpOBaHHH, l-ICT10Jib3YJOlljl-ltl npS.!l,CTaBJISHH€ HH

Terpa.Jia B Bl-1.11,8 CBepTKl-1 C npHMSHSHI-ISM B ,!J,al!bHSt\meM M€TO.!l,OB TSOpl-11-1 

rm¢poBblX ifJMJ!bTpo/12/. 

flpe.!l,CTaBHM HHTerpaJI (J) 6eCKOHeqHblM pli.!l,OM. J1yCTb {z. l 
( i= 1, 2, 3, ••. ) - MHOJKSCTBO Hey6h!Ba10lljHX ).\8tiCTBI-IT€JibHb!X q~CSJI: 

© 0fi'bt'JlHHeHHh1H HHCTHTYT HnepHblX HCCJH.'.QOB3HHI-i fly5Ha, J 98) 



a~ z 1 ~ z 2 ~ z3 ,s Paso6beM 11HTepsaJI HHTerpHposaHHH 

Ha ITO)J,HHT9p~H, H TOr)J,p: 

I= f. I. , r)J,e 
i.;--1 1 

l:"".f 
Ii= s 'f(x)J(wx)dx. 

e., 
rlocne BHl11'lc.rreHI'lH l'lHTerpanos ( 3) l'lHTerpan (I) npeJJ,cTaaneH 

(2) 

(3) 

t.lliCJIOBblM 

pH~OM ( 2). 
B Kat<eCTBe MHOJK8CTB8 l Z i 1 06b!l1HO 6epyT MHOJKeCTBO Hynet:l <'!JYHK-

!11'!11 J (wx) Ha 1-!HTepsa.rre ( a, oo ) • B TaKOM cnyt<ae pH)J, ( 21 nony-

41'!TCH 3H8KOnepeM8HHHM. OTO o6nert<a8T CyMM!-!pOB8HI-!e pH!1,8 1-1 )J,88T npOCTY~ 

OITeHKY norpernHOCTl-1 era 'Ll8CTHblX CyMM. 
AnH BMt11'lCJI8HI'lfl HyJiet:l 06bmHO He Tpe6yeTCH 6011billOt:l TOt<HOCTI'l. OTO 

MHOJKeCTBO BOBCe He o6H38HO CO)J,epl!I:8Tb BCe HYJII'l iflyHKllHI'l, BnOJIH8 )J,OCT8-

T04HO, 'L!T06H pas61'leHI'le )J,BBaJio sHaKonepeMeHHH« PH!1. (2). B HeKoTopblX 

CJiyt<8HX l'l 3TO Tpe60B8HI'le 6HB8eT Jll'lliiHI'lM. 

Cos)J,aH pR)J, MeTO)J,OB, ocHoBaHHHX Ha aHaJII'lTI'll1ecKoM CYMMI-IposaHI'll'l 

pHIJ,8 (2) 6e3 npe)J,B8pl'lT811bHOrO 11HTerp,l'l~OB8HHfl (3). boJiee no)J,p06HHt:l 

o63op noJJ,o6HHX MeTO)J,OB ,n;aH B cTaTbe/I I. 
He 6y)J,eM OCT8H8BJIHB8TbCH H8 T8KI'lX MeTO)J,8X, T.K. OHI'l 

npi'!MeHI'lMH o6Ht1HO B OT)J,eJibHblX 48CTHHX CJIYt18flX. 
B )J,aJibHet:lmeM no)J,p06HO paCCMOTp11M MeTO)J,H, B KOTOpHX BHnOJIHHeTCH 

l'lHTerpHpoaaHI'le (31, a saTeM CYMMI1pyeTcH t<l'lcJioaot:l pH)J, (2). 
MHoroo6pasl'le anropl'lTMOB no)J,06Horo Tl'!na MOJKHO nonyt.~HTb,BapbHpyR 

MeTO)J,H BHl11'lC11eHI'lH HHTerpaJIOB \J). 

38)1,848 HHTerpl'lpOB8HHH Ha KOpOTKHX HHTepB8JI8X He npe)J,CT8Rnl'I8T 

CJIOJKHOCTI'l, CJien,yeT l'lCKQTb J!Hillb H8.1'!60!lee 3ROHOMI-It!HH8 MeTO)J,H. OTOT 

Bonpoc B )J,aJibHei'lmeM 06CY,JK)J,,TbCH He 6y!l,eT. ilpHM8pH T8RHX 3ROHOMI'lt.IHHX 

MeTO)J,OB MOJKHO HaMTl-1 /?"/ H 14/, XOTll Ollli H8 li03BOJI.HIOT Bl:l'U!C

JIHTb HHTerpaJIH C 8BTOMQTI-!t.!eCKHM BH60p0M mara no 3a)J,aHHOt:l T04HOCTH. 

Hosoe MHoroo6paa11e a:rropHTMOB noJiyt<I1M, ecn11 6y,n;eM paccMaTpMBBTh 

pa3.Jll'l4HHe MeTO.IJ,bl cyMM!ipoBaHHH pH.~a ( 2) • Cxo)J,I'lMOCTb 3Toro pH,IJ,a MOJKeT 

OK838TbCH 04eHb M8li,JI8HHOf:l,l1 TOr,IJ,a IT8JieC006pa3HO npi'!M8H8HI'le pa3JII'l4Hb!X 

MeTo.IJ,oB ycKopeHHH cxo.IJ,I'!MOCTI1 pH,Il,OB. ITpocToe CYMMHposaH!ie pH)J,a ( 2) 
MOJK8T OKa3aTbCH H8B03MOJKHb!M 11 np11 6HCTpOt:l ero CXO)J,I1MOCTY.. ~OnyCTHM 1 
CYMMB p.R)J,a I Ha HecKOJibRO nopHp,RoB MeHbme HeRoTopbiX era qJieHOB 

I rl(< lril , Tor,IJ,a npocToe CyMM11pOB8HHe pH,IJ,a npHBe)J,eT R 6onbmOt:l 

noTepe T04HOCTH. TaRH8 Y.HTerpaJibl H8Jib3H Bblt.IHCJIHTb Ha)J,8JKHO HH O,ll,HHM 

H3 l13B8CTHillC M8TO)J,OB. J3o.Jll>ill8 BCero B 3TOM CJiyqae IIO)J,XO,ll;RT, llO-BH)J,ll

MOMY,llPOCTOH M9TO)J, ~OHrMaHa/4/, B KOTOpOM npeo6pa30BBHH9 3~1epa 
Bl:l'U!CJill9TCll ~9p83 pa3HOCTI'l. 

2 

... 

ITepeqeHb anropl'lTMOB s saBI'lCI1MOCTI'l oT MeTonos CJMM11posaHI1H 

I) llpeo6paaoBa.HHe 3a.rre.Pa anepsble 6bLJIO npeJJ,JioJKeHo ll,J1H cyMMHpo

saHHH pH)J,a (2) ]oHrMSHOMI3/; 
2) nOB8)1,8HHe <'!JYHRDI11'l f(x) B H84aJie IIJHTepBaJI8 IIJHTerp11pOB8HHH 

HHOr)J,a BHHYl!I:)J,a8T npe)J,CTaRnHTb pHil, (2) B BHJJ,e )J,BYX t.18CTei1: 

N 
I=~ I. 

i=1 ]_ 
+ L I· 

i=N+1 
1 

rJJ,e nepsHe N 'L!JI8HOB npOCTO CYMMI-\PyiDTCH, 8 R OCT8TRY MOJKHO npHM8HHTb 

nlje
1
o6pa3oBaHH8 3furepa, 3TOT M8TO)J, 6b!JI HCn011b30BaH JJ,.11H HHT8rpHpOB8HHH 

s' 5 . , 
3) H8JIHH8t:IH08 npeo6pa30B8HH8 ilbHRCa121 HCn0.11b30B8HO B CT8Tb/GI; 

4) B pa6oTel7 I npHMeHeH t.~acTHblt:l cnyt<at:l npeo6pasoBaHHH ill3HRca -

npeo6pasosaHHe ~TKeHa; 

:J) B pa60T8/SI HCn011b3Y8TCH T8K H83HBaeMHt:l E. -aJirOp11TM -

y)J,06HaH i!JopMa Bblt.IHCJI8HHH npeo6pa30B8HHH ill3HRCa; 

6) HHTepnOJIRUI10HHH8 M8TO)J,H yny~neHHH CXO)J,HMOCTH pH)J,OB, paspa-

6aTb!BaeMHe B.H.KpWIOBIIi/91, .IJ,O HaCTORUiero apeMeHH HIIJKeM He 6blJIIIJ 

HCnHT8Hbl npH Bblt.IHCJ!eHHl-1 1-!HTerpaJIOB. 

ITpeo6paaosaHI'le lil3HKca 

CI'!JibHHM MexaHH3MOM ycRopeHI1H cxoJJ,HMOCTI'l nocne;osaTerrbHOCTH 

48CTHblX cyMM p.R,IJ,a r 21 CJIYJKHT onepaTop WsHKCa ek 12 • 
'1ocJieJJ,OB8T81lbHOCTb { 6' k, n} ( n=k, k+ 1 , ... ) no JJYt:I88TCH K8R 

~6k,n}=edsn}• (4) 

qJieHH DOCJie~oBaT8JibHOCTH H8XO.ll,HTCH K8R OTHOlll8HH8 ~ByX onpeJJ,e-

JIHTeJiet:l nopH.ll,K8 ( K+1 ), ROTOpble BHpaJKa~TCH B i!JopMe: 

D 
k,n 

t. 5 n · · · · · · · · · · -~ 5 n+k-1 

( 5) 



r.n;e 

() 
k,n 

5
n-k 5 n-k+1 • · · · · 

Lls 
n 

s 
n 

,15 
n 

·flopMJ.na (71 Ha3hiBaeTcR npeo6pasosaHHeM lihHKca nopR,qKa K. 

(6) 

(7) 

Cny~an K=1 3KBHBaneHTeH xoporno r~ssecTHoMy npeo6pasoBaHH~ 

~1TKeHa,HflH ,1 2 -npeo6pa3oBaHH~: 

s 
n-1 s 

n 

jh 5 n-1 f.;.Sn s 
n-1 5n+1 

- 52 
G n \8) 

1 ,n 

~~~n-1 
s n-1+5n+1-25n 

ll sn 

Ycnosr~eM BhlnonHHMoCTH npeo6pasoBaHHR RBnReTCR ycnosr~e 

( 9) 

IIJlH BCeX ll,OCTaTO~HO 60flblllHX n , t!HCflHTeflb cpopMyflhl (8) BblpSJitaeT, 

KaK JiePKO BHJJ;eTb, OTKJIOHeHHe 06111ePo ~neHa IIOClle)l,OBaTeflbHOCTH OT 

cpe,qHereoMeTpH~eCKOPO, a 3HaMeHaTenb COOTB8TCTByeT OTKflOHeHHlO 06IIj8PO 

~lleHa OT cpe~HeapH~MeTH~eCKOPO. 

Tarunv! oopasoM, npao6pasoBa.Hlil9 H9IIJlliiM9H.UMo (He ~IIDOJIHaHo yCJioBlile 

( 9)) K liOCJI9,ll;OBaT8JlbHOCTillvl, 00~ 'IJI9H KOTOJl!lX ITO I!OB9,ll;9Hlill0 0Jrn30K 

K apillfJMeTlil<recKo~i nporpacmm. 

:AoJKHo noKa3aTb/2/, wro npeo6pasosaHr~e llisHKca nopR,qKa K nepe
BO)l,MT IIOCJ!e)l,OBaTeJ!bHOCTb 

.. 

k 

5 n=go+ LCiq~ (101 

i=1 

B KOHCTaHTy q
0 

, Ha 3TOM OCHOBaHO HCIIOJ!b30BaHHe npeo6pa30B8HHR KaK 

JCKOpHTeJIR CXO.ll,JI!MOCTJI! IIOCJie)l,OBaTeJibHOCTef:i, 6Jn'f3KHX K JIHHeliHO!i KOM6l1H8-

·~HH K-reoMeTpH'49CKHX nporpeccHA. 

!lpRMOe Bhi'4HC.ileHJile onpeJJ;eJIJI!Te.Jieli ( :J \ , ( 6) Tpe6yeT 3H8~HT9JibHbiX 

saTpaT TpyJJ;a H MOJKeT npHBeCTH K Bbi'4JI!CJIJI!Tel!bHO~ HeycToli~HBOCTH,B oco-

6eHHOCTH .f\JIR npeo6p830BaHHli Bb!COKOPO nopR.IJ,Ka. 

BHHHOM B CTaTbe/IO/ npe,qJIOJKeH 3KBHBaJieHT npeo6pa30BaHHR lli3HKCa 

B Bll,ll;9 peKypp9HTH!lX !JiopMyJI, llOJIY'lliBIJllilii H83Balll!9 " £ -anropHTM", KOTO-

pb!li onpe,qenReTCR CJI9~111HMH paeeHCTBaMH: 

£(-1)=0, E,(o)=Sn' 
n n 

t:~~i =E-(~~~l + [c~~~1l- c_(~-n]-1 

loKa38HO/IO/, ~TO 

(II) 

l13B8CTHO, C!TO 3TOT an:ropHTM ycTO~t<liB H nerKo peaJIH3yeTCR Ha 3BM. 

jeo6XO)l,HMO )l,068BHTb, ~TO Befl~HH8 B KBa)l,paTHbiX CK06KaX cpopMJ-

,lJbl (: =) eCTb He ~TO JllHOe, K8K onpe.r~e,1HTeJib D , HepaB8HCTBO 

HVJ!lO KOTOPOPO CJIVJKHT VCJIOBiieM Bb!IIOJIHHMOCTH npe~'toa30B8HHR lli8HKC8. 

flporpaMMbl SUMIR H CSUMIR 

flporpaMM8 SUMIR (CJMMHpOB8HHe HHTerpan:OB H JlRJJ;OB\ npeJJ;H83Ha~e

H8 .I\flR Bhi'4HCfl9HHR HHTerpan:OB OT OCPHJLl!HPYJOrJ1HX ~YHKI1Jilli BJI!.ll,8 (I) M9TO

.I\OM (2), (3) C IIOCfle,IJ;Yl0111JilM npMMeHeHll!eM t-8Jll'OpJI!TM8 (II) )l,JIR yCKO

peHMR CXO)l,HMOCTH pR,ll;a (2), 
SUMIR MO~HO 11CIIOJib30BaTb )l,flR CyMMli!JlOBaHHR PR.I\OB (2), ecnH 

BMeCTO Bblt<HCJieHHR HHTerpa10B (3) COOTBeTCTBYl0111aR IIO,ll;IIpOrpaMMa 6y,qeT 

Bhi'4HCnRTb nocne,qosaTeJihHble ~neHhl pR.n;a (2). 
TipH 3TOM CJIS,IJ;YeT 38MeTHTb, ~TO CXO)l,HMOCTb K8K pR)l,a (2), TaR 

1i liHTerpan:a (I) CYII1eCTB8HHOf'O 3Ha~eHli!R He li!MeeT. 

i1porpaMMa Bbl,ll;aeT pe3yflbTaT BO BCeX CJI~aRX, a lllCTOJIKOBaHHe ero 

npeJJ;OCTaBJIR9TCR IIOJib30BaT9fllO, ~R pRJJ;OB H HHTerpa110B,CXO.I\R111HXCR B 

06~0M CMbiCJ!e, nporpaMMa B~CflR9T HX HCTHHHyiO CJMMY· 

3a IIOJJ;p06HbiM pa3oRCHeHH9M BbllliecRa38HHOl'O yo;o6Hee o6paTHTbCR 

K COOTBeTCTByi01119li flHTepaType IIO YCKOpeHHlO CXO,HMOCTH pR.I\OB H HH,IJ;Y

UHpOB8HHlO CXO)l,HMOCTH paCXO.I\~HXCR pRJJ;OB/2/,fg , 

5 



C H8CKOmoKO M8Hb!UiiMI1 y,n;o6CTB8Ml1 rrporpaMMY MOlKHO I1p!1MeHf!Tb ,I\'IB 

BblllYIC.IleHI'IH I1pC\C-~OB l10CJie)WB8TenbHOCTeii ( np81l,CT8B.nflfl !10CJIC.ll,OB8T8Jib

IIOCTI1 B Bl1JJ;e pHIJ,OB). 

Ha'!a.B ll8pe'll1CJIRT:& pa3JTII'lU!le uecTaH,IJ;apTH!le up>UI!eHeHIDI rrporpa.MMll:, 

HY1KHO 11,o6aBI1Tb, tJTO non,bJHTerpa!IbH8B tPJHKill1B He o6B3aHa 6b1Tb oci:Tl1JIJII1-

PY'OII\etl, T. K. MHOJIWCTBO { z. l He 06B3aTe.JibHO eCTb MHOJKeCTBO HyJiel;\ 

tPYHKl,l1l1. lj 
i.i)IB Bbltli1C neHYif! Ot!epeiJ,HO'l tl8CTHOfi CyMMbl pH.IJ,a ( 2) 

sn+l=sn +In(Zn,zn+ll nporpaMMa SUMIR o6pall\aeTCB K no.n;nporpaMMe 

EXTERN 38 BbltlHC~C'illleM In (Zn,Zn+l) • 3Ty HHdJOpM81!YI!O l1 iflopMaT 

o6panjeHHfl K EXTERN MOJKHO HCI10'1b30B8Tb li,IIH HCCT8HIJ,8pTHblX I1pHMCHeHHi:l 

SUMIR 

:fT!l1ThlB8H CK838HHOC BbiiTlC, MO!!\HO BbltlHC ~RTb HHTerpa.!Ibl H Ha KOHetJ

HOM YIHTepaane! a, b): 
, 00 "" l f (x)dx = J f (x)dx - f f (x)dx. 

IL a- .lg 
i'.HanorHtJHbiM npHcMOM tibJJla nonyt~eHa 1'1 l13BeCTH8R cpopMyJia ~OHPMaHa ,IJ,o1ll 

l1HTerpl1pOB8HVIf' OCPI1 IIJIHpy'ilJ!jHX rpyHK!l11t1 Ha KOHelJHOM 11HTepBaJie/
4/ 

i1MeeTCR aapl'!aHT nporpaMMbl, B KOTopoM if\yHKf'HB f (x) npe,qno.Jiara

eTcB KOMI1JICKCHOtl if\yHKl'l'le1:1 IJ,Cl'iCTBY!TeJibHOrO apryMeHTa. iJporpaMMa 11MeeT 

H811MeHOB8Hl1C CSUMIR. 

Bee HCCT8H1J,8pTHhiC npHMCHCHYIH ,IJ,Ol1YCT11MH 11 B OOOYIX B8pl18HT8X 

nporpaMMbl. 

._.>Op;.l<lT OU))31!!8Hl;.s! K SUHIR 

JporpaMMB :-rpeli,H83H8U8H8 !\Jill Bbltll1CJieHI1il l1HTerpa.noB I Bl11l,8: 

I=SUM:!:ERROR, I= J F (x) J (FRQxx+PHASE) dx 
A 

rf\e J (FRQxx+PHASE) OC'J'I1J1111py!O!Ij8f' fVJHK1111R apryMCHTB X C tl8CTO-

To•:< FRQ 

F(x) - npOl13BO~bH8<1 U~"CTBl1'1'8JILH8R rjiyHKT'VIf', H:V111 KOTOpol" He npl1-

Hl1M8~TCf! BO BHl1M8Hl1C. 

:opMBT o6pa!!ICHI1R: 

A 

CALL SUMIR(~XTERN,A,FRQ,PHASE,EF,Zr,NZ,V,EPS, 

SU~l,ERROR,l'!,K) 

- Hl1.Hl'l~ npe1e1 l'IHTerpvtpoBRHMR (ncpxHvtl" ~pe1e1 Pcern,a npe~J,nona

raeTcR OCCKOHCllHhTM) ; 

FRQ, PHASE - H83BBHHhle napaMCTphl ::(lyHK1'1111 J 

ZF - ynopHIJ,OtlCHHBR flO B03p8CT8HHIO !10C~CIJ,OB8TC1>>HOCTb Hy~e~ rpyHK'.'\1!1 

J(x) 

) 

'lporpaMMa caMa nepec«l1TbiBaeT Hyl!l1 ifJYHKf'l1l1 J (x) B Hy,111 rpyHKTTvtvt 

J (FRQxx+PHASE); 

NZ - p83MepHOCTb MH0*8CTB8 Hynef:l; 

v (NZ, 2) - ,IJ,ByMepHbiJ1 MaccVJB yKaaaHHoi1 pa3MepHoCTl1; 

EPS - ,ll,OI1yCTHM8.fl BeJnfql1H8 OTHOCHTeJibHOt1 norpemHOCTl1 Bbltll1CJI8HH01'0 

3HaqeHH.H 11HTerpana; 

SUM - B~ltii!CJleHHOe 3H8tl8HHe HHTerpana; 

ERROR - BCJIJ.Iql1H8 a6CO.JlTOTHOtl norpemHOCTl1 11HTerpaJia. 

f1apaMeTpbl N 11 K - UCJ!ble tlii!CJ!a, 38,IJ,81l8Tb KOT0pb18 He Tpe6yeTCR, 

11X Bblltl1CJ1l1T nporpaMMa. 

N - KOJIJ.IqeCTBO l1Cl10Jib30B8HHblX tJJieHOB pB,I:W ( 21; 
K - nop.H.IJ,OK 11CnoJib30BaHHoro npeo6pa30B8Hl1ll ill~HKca; 

EXTERN- H8ii!M8HOB8HHe !10.IJ:I1porpaMMb1, l1Cl10Jlb3yeMOM .!J,Jlff Bblltl1CJI8HI1B 

MHTerpaJioB Ha rro,IJ,hlHTepBaJiax ( zi' z i+l ). ;;opMaT o6pa-

1I!8HIHl' K Hetl .IJ,0.1llt8H 6blTb CJI8,IJ,YI01I!l1M: 

CALL EXTERN(A,B,EF,AEPS,SUH,ERR,AS) 

r,IJ,e 

A,B - npe.IJ,8Jlbl 11HTerp11pOB8Hl1B; 

AEPS - B8J!HtlHH8. ,li,OITYCTl1MOt1 OTHOCHTeJibHOi'l norpernHOCTII; 

SUM - Bblqii!C!ICHHOe 3H8tl8HI18 HHTerpaJia; 

ERR - B8Jll1tll1H8 a6COJIIOTHOf:l norpemHOCTl1 l1HTerpa'la; 

AS - a6comoTHoe 3HatJeH!1e 11HTerpana I su11 f 
EF - H811MCHOB8HI1e rrporpaMMb!-1flYHlHllll1, BbltlllCJIRI01!181'1 ITOJJ,biHTerpa 1bHOe 

Bb!paJit8HI1C ( napaMeTp EF B EXTERN 11 SUMI R Oli,YIH 11 TOT •e I. 

.lpl1M8'48Hvte: 

B KaqeCTBe EXTERN MOlKHO 11CITOllb30B8Tb nporpaMMbl KGAUSS vtllll 

ERSIMP , l1M8101I!l18 He06XO.IJ,l1Mblfl !flopM8T 00p811\8Hl1R. 

1,0pM8T o6parqeHI1H K CSUMIR !D /3 I 
JporpaMMa CSUMIR 

Bl1ll,8: 

npC,IJ,H83H8tleHa !\JIB BHQl1CJI8HHH l1HT8Pp810B 

""' 
I=SUM:!:ERROR, I= s F(x)J(FRQxX+PHASE)dx 

A 
P,l\8 

J (FRQxX+PHASE) 

HOV ~30~ PHASE 

FRQ ll H8ll8.1b-

F ( x)- !1p0113BO 1lb Kl'l1ll ,1\C~CTBvtTenbHOf'O apryMeHT8 X , 

y~H 3Tov qiyHK1'1111 He Mcnol!b3YI()TCR B Bblltl1cneHHflX. 

CALL CSOHIR (EXTE1<N, !-.. FRQ, PHASE, EF, ZF, NZ, V, EPS, SUH, ERROR, N, K) . 
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::OopMaT o6pai!1eHHH K non;nporpaMMe EXTERN 

CALL EXTERN(A,B,EF,AEPS,SUM,ERR,AS). 

3H8Q8HiiH napaMeTpOB C Ol\HHaKOBMMii H81iM8HOBaHHHMii T8 ~e, t:ITO 1i 

npH OTIUCaHJ111 nporpaMMM SUMIR B l\8~CTBI1T8.JlbHOM Bap!i8HT8. 

Pa3.HIDJ;a COCTOHT Jllll!Ib B TOIVI, 'iTO H9ROTOpb19 rrapaMSTpbl OilliCHBalOTC.fi 

KaK B81!11t:IHHM KOMnneKCHMe: SUM,ERROR,ERR,AS= 1 Re(Ill +i J Ym(I) 1 . 

JporpaMMa-¢yHKDHH EF BMTIO.JIHf!eTCf! KaK 

COMPLEX FUNCTION EF(x) . 

B K8t:I8CTBe EXTERN MO~O 11CTIO.Jlb30B8Tb Ha 3TOT pa3 rrporpaMMM 

CKGAUS 11 2SIMPS , C03D;8HHbl8 CTielllia.JibHO l\Jif! 3TOtl ue.JII1. 

JpHM8t:I8Hiif! ~ np11Mepw 

:{orll,a nporpaMMa SUMIR Tip!iM8Hf!8TCf! l\.Jlf! CJMMI'IpOBaHHH PHI\8 

11JIIi Bbi""QHCJI8HHH npen;eJia TIOCJieD;OBaTe.nbHOCTI1, IIO,I4IlpOrp8MMbl- \lJJ'HRil;liH EF 

He Tpe6yeTCH. BM8CTO Hee H~O HaiTI1C8Tb ~HKTHBH08 HaliM8HOB8HI18. ~H 

Bblti11CJieHHH 06!!18PO t:IJI8H8 pHD;a MOlKHO 11CITO.Jlb30B8Tb SUBROUTINE EXTERN. 

Ponh MHoJKeCTBa { z i } ( rrapaMeTp zF 1 ycrrell!Ho :vrOJKe·r Bbl-

ilOJIHH'rb ilOCJI81J,OB8T8JibHOCTb D;8tiCTBI'!T8.JlbHMX t:IHC81! {0,, I,, 2., 3.,,,, } 

B 3TOM CJiyqae rrpli oqepell,HOM BXOl\e B EXTERN A=n , B=n+1 , 

KOTOpMe MOJKHO I'!Cf10Jib30B8Tb llJIH Bbf1.i:HC.'le:mH o6mero t:!.JieHa pHn;a. 

JpH BhlXOl\8 li3 EXTERN He06XOUio!MO iOJIO~HTb ERROR=O l-!JIIi pas-

HOt\ a6co:riOTHO'"' :rorDSUIHOCTl-1 !lbl"l!HC:JOH:Hf! SUM • a A.S= I STTM I 

3 Kat:I8CTB8 :rpHMepa CJMM1ip0B8Hlif! pHn;a B03bM8M MGl\JI8HHO CXOliHI!11i~

CH PHil Jeti6Hl-!Pa: 

1 \ 7+ .... , = 3,1415926536. 

'll'!cno X c on;HHHB.ll,llaT:oiO 3HaKaMI'l nonyqeHo CYMMHPOBaHHeM ·roJibKo 

N=16 t:IJI8HOB pHl\8 C rrp:HM8H8HI18M rrpeo6pa30BaHHf! ill3HKCa. 

B K8t:I8CTB8 BTOporo np11Mepa B03bM8M HaH60.JI88 H8CTaHn;apTH08 npH-

M8HeHI18 nporpaMMM SUMiR • 31l,8Cb MOHOTOHHO B03paCT8!0!!18H ~YHKUI1H 

11HTerpHpyeTCH H8 lWH8';dOM 11HTGpBa.JI8. ~HTerpa.JI H8 KOH8t:IHOM liHT8pBa.JI8 

npen;CT8BI1M B Blil\8 pa3HOCTH l\BYX H8C06CTBeHHblX paCXOl\.fiii11iXCH B 06bl"l!

HOM CMNCJI8 11HTerpa.JIOB. 4JIH 3THX HHT8PpaJIOB Hatln;eM HX o6o6~8HHbl8 

CJ'"MMbb ( S -CYMMbl) : 

Jl.exdx= [exdx - J:xdx 
0 1' j 0 ERROR=0,2 10- ~. 

( -1 '0000000000) - (- 2 ' 71 8 2 81 8 2 8 5) ~ 1 ' 71 8 2 81 8 2 8 5 ; 

~f! Bblt:IHCJI8H:Hf! K~n;oro 113 3THX HHTerpa.JIOB IIOTpe60Ba.JIOCb N=4 

il0Ab!HT6p~ ilpH ~=1. TipHHHMa.JIOCb Zi+ 1 - Zi=0,1. 

ijpH CyMMHpoBaHHH pacXOl\~XCH HHTerpa.JIOB C.Jien;yeT 6HTb BHHMa

T8JlbHMM, 
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t 
I 

LO.J'[biUHe 3Ha'l!eHHH N n;oJI~Hbl HacTop~HBaTh, a ec.rm npH 8TOM H 

K B8J!HKO ( K Cp8BHI1:MO C N ) , TO pe3y.J'[bTaT H8BepeH. b 8TOM CJiy

qae H ERROR 6yJJ,eT Be.nHKa. 

flpHM8p "H8Bblt:!I1:CJIHMOro" liHTerpaJia !1038HMCTBY8M H3/I 3/: 

J"" 2 1 -1 -so 22 
I= (x + 4 ) cos(100x)dx=•:he = 6,059 10- . 

0 

i1porpaMM8 SUMIR H JJ,pyrl18 li3B8CTHbl8 M8TOJJ,b! ~al()T B pe3yJibTaTe 

Bbll.!HC.1'[8Hiifl C.nyqafiHM~ p83Y,JlbT8T, o6pa30B8HHbl'l 113 om1160K OKpyrJI8Hl1ff 

t:II1C8.JI Ha 3B:•i. :JporpaMMa SUMIR JJ,aeT: 1=2 1 64·10- 15 , ERROR=4,5•10-lS 

flpH 3TOM N=NZ=SOO, K=249 • ~J'[f! BH'l!l1C1'[8HI1:ff TaKHX HHTerpaJIOB 

Heo6XOl\11M8 apH~M8THKa C MHoroKpaTHO~ TO'l!HOCTbl(), JTH 11 n;pyr11e MHOrO

t:ll1CJ!8HHbl8 np11M8pM f10K83blB8!0T, t:ITO M8TOIJ, HM88T r3o 1'[88 iUMpOKOe np11Me

H8HH8, t:I8M rrpen,no.l!ara.lloCb. 
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Manblwee P.B. 11-83-551 
H~Terp~poea~~e OC4~1111~p~~x ¢Y~K4~~ ~a 6ecKo~e~~oM H~Tepeane 

Aa~ KpaTKH~ nepe~e~b np~Me~R~HXCR MeTOAOB H~Terp~poea~HR OC4H1111Hpy
~Hx ¢Y~K4H~. 

AeTanbHO paccMoTpeH MeTOA, Hcnonb3Y~HH HenHHeHHoe npeo6paaoeaHHe 
W3HKca Hero 3KBHaaneHT, HMeHyeMwH ,-anropHTMOM. 

3ToT anropHTM peanH3oaaH a ABYX eapHaHTax nporpaMM~ Ha $0pTpaHe, npeA
Ha3Ha4eHH~x AflR HHTerpHpOBaHHR AeHCTBHTenbH~X H KOMnneKCHWX ~YHK~HH. 

Pa6oTa BWnOnHeHa B fla6opaTOPHH BW4HCnHTenbHOH TeXHHKH H aBTOMaTH3a~HH 
OHRH. 

Malyshev R.V. 11-83-551 
Oscillatory Function Integration on Infinite Range 

Review of oscillatory function integration methods is presented. 
A method based on nonlinear Shanks transformations and its equivalent (so 
called •-algorithm) are discussed in detail. Two versions of Fortran 
programs for integration of real and complex functions have been realised. 

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