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ON POSSIBILITY OF FUNCTIONS EXPANSION INTO A DIMENSIONLESS 

SERIES BY A COMPLETE NONORTHOGONAL SET OF FUNCTIONS 

A possibility for expansion of functions into a dimension­

less series by a nonorthogonal system of functions is consi-

dered. Expressions for the expansion cceff icients are analyti-

cally found. The unambiguity of the expansion coefficients is 

proved. The Parseval equality is generalized. 
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M.E.EAI',IlACAPfilI 

0 BO™Ol!.HOCni PA3JI01KE100I ~~ 

B E&::K~ Hilt no IIOJJHOf.l HF.OPTOrDHAJThHOR 

CHCTEME ~YHI<mif.l 

PaccMB.'?pHl!aeTC.11 Bonpoo o B03MOEHOOTK paSJ1ozeHHli IP:YHltl:Url!: B 

6ecxoae'IBHI PHJt no nOJ1Ho! aeopToroHaJILHo~ cxcTeMe ~. 

AH.a.lmTK"leCJUI HaXO,JViTM mipazemm ,n;;as; KOajxpl.IUHeHTOB pa3JloaeIDII!. 

J{OJCa.38.lia HeO,ItH08Ha11BOOT:L ltO~HnJjleHTOB paJlO&elmJl. 060611teHO pa. 

BeHC'l'llO IIapceB8Jlll. 

EpemUloI<d qntSB"leCRd JIHCTKTYT 

EpeBaH 1987 

....... 

IIpx peme!Dlll ;t'palWDDiX 88,la'I MaTSMaTif<tecxo! qntsHKH, :11 Teo­

p:o JmTerpuJ.BHX ypmmemdt, B Bo:o:pocax DTerpllponamm: o6HltHo­

Demmx Jtllllx})epe~ ype.BHemd B03Inma8'1' H806XO,Jt111MOCTI. pas­

.toaemm ~ B ~ IIO BeOp'l'OI'OHaJll,Bmof ~. 

.JLl.ll BaXOQeBU Jto~eBTOB airoro paa!oxemm B ROHI{e :o:pom­

~oro OT~e'l'J!8: 6H.1a paallll'l'a TeOp.IVi 6eoxoae11HHX CHCTeM ypa.BHemllt 

c 6eCltOHe1DIHJI 1DICJIOM H8H9lleO'l'HHX, SBJJJnJllJlXOJI R08\WDnlileHTalOI 

pauoa:emm [I] • 

,IijJ,yrol IIO.Jt[O~. UOJQ''lllllllJll pac:o:pooTpe.HeRlle, COOTOKT JI o6pe­

aamm 6eCEOHetmol OllC'1'8Mlil, '1'alt crro pe11eBJ1:e EOH8'UIO! CJICT8MH 

OIIpeJt8.1118'1'0K 0,JtH08Ha11HO. 

Katt 6y;1teir IIOitala&O Rime, pememte 6eCJtOH81DIOI CHCTeUll c 

HeopiroroHaAJMIJ[ ~ B OJipeJte.leHHOI C'1'8II8D H80~08B'&11-

HO, 1l'1'0 MOZHO ll0UO.U.80ll8.'5 MJ1 YJO''llll8HW! CXO,ltHMOCTH .PQOB. 

B ltBHBOI pe.60T8 paCCMB.'l'p!Jla8'1'0.ll BOnpoo 0 BOSMO&B'.OC'fJl ea­

xoa;q;emm ito~eH'l'Oll pe.uoa:emur aHaJtrl'l['qeou, ae o6peiM 

6eOJtOH8'lHOI c•C'1'9Ull ype.mien:Et. 

II.yen 6ec1t0Bel1Bd ~OHB.nmrl PQ nueeor BQ: 
00 

L .An l:Yn (X) Fn (X) 1 n=1 
(I) 
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., 

r11.e .Fin - ltO~eH'.l'll pa3.lloae1W1, { F11 (x)} - nOJlllafl CllCTeua 

OPTOBOPMJilPO:BammX i.(Jymw;d B npoMeJr;YTRe [a, g ] • { ~n (X)} - 6ec­

ltOBe1IHSJI CHCTeMa i.(JyBJW;d B [a. I g J • 
Brae 6y11,eT ll0Ra.38JIO, 11TO BH6op BeOpToroHaJU.Hol CllCTeMlil B 

D,lle {l!n Fn} :ae u.apymaeT o6IqHocn pa8Jlozemm, a o6JieMaeT nOJiy-

118111'.e HmtOTOpu:x pesy:u.T&TOB. 

,I(onyc'l'llM, 11TO p8,1t (I) CX01l,H'l'CH paBHOMepHO R HeKOTOpol ue­

npeIJDIBOI <Wmaum f ( x) , Tor.It& oeeu 

L .A 11 If n (><) F0 (X) = f (X). 
n (2) 

Pa3JloDM B p11,t1; no CKCTeue {Fn (X)} f (x) :11 'fn (X) Fn (X) 

f (x) = LCKFK(X), 'fn(X) Fn(x)= ~BnKFK(I<), 
K K 

r11.e B n K Jt CK onpe11,e.IJD)TCR KB cooTHomeHHI 

G ~ 

BnK · ~ Y'n (X) Fn (X) FK (><)clx / CK '" ~f (X) FK(x)clx. (3) 

110'1'80 (2) 

\OT1u: &Toro pa-

ft><) FK (x) dx (4) 

' K 
(5) 

11a11eBl'111 JI n , y11,oueTBO:pllDllJ(e CllCTe­

• 'ITO PIJlt B Jl&BOI 'laC'l'll (2) CX01l,ll'l'CJI Jt He-

4 

ltOTOpol Henpep!iBHOI ~ f ( X) ' H ec.u lIPH 8'l'Oll C>me'l'­

CSI'., 'llTO ;14onycHJ10 nott.aeBHoe BHTer,PHPO:BaBJ[O pll,Ita ( 2) , '1'0 01llMf1 

9'1'01'0 pH,Ita ft X) = f (X) (I] . 

Ilpeo6pasyeM CHCTeuy (4) ,It.1111 onpe,JteJ.IOIWI .A' B DBOll BX-

.It&. YMHO&M o6e "18.CTH CKCTeM!i ( 4) Ba Be.mt'mBY l FK (x) dx • 

CYMMKPYS!: no K • IlOJiy'IBM Q. 

G g 8 

~ ~fln( \'!nFnFKdx)( )FKdx)= ~( )fFKdx)( ~FKdx). 
a. a. Cl. a. 

MeHSlll noP11.nOR cyMMlqlO:ea.HWI B JleBOI 'IJaC'l'H &Toro paBeHcTB& K •c­

nOJU.ayx COOTHOmeBWI 

& ' e g g 

~fdx = ~ ( }f F.dx)( ~F,dx) = I; ( ~ f.F,dx)( }f, F,dx), 

• g g 

~'inFndx = ~( \lfnFnFKdx)( \FKdx), 
a. a. a. 

(6) 

r.tte 

J (X) = f,O<) f2.(X)' (7) 

no.ny-qaeu g g 

~Rn\ ~n Fnd>< = ~f dx . (8) 

~ a. 

TSlQtH o6pa30M' Hai1l.eHH11e Jt3 palleHCTBa ( 6) .An 6Y'JI3'1' Y.ItOBJl8T!IO­

p!l'flt B CKOTeMe (4)j• paBeHOTBy (2). 

Hcno.m.ay.11 neimoe coo'l'Homeoe Jl3 (7), .1eI'lto YBJ1,Jten, 1l'l'O 

&a6op :so~eRTOB 
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g g 

d f,Fndx) ( ~f?. Fndx) 
.A - ... a. 

n - g 

~ ifn F0 dX (9) 

Q. 

y.v;o:ueTBOpiJ:eT paBeHC'l':sy (8) . Hs mipaaemrll ( 7) JI (9) BB;ltHO, 'q'l'() 

xoB(rpnoleBTH pauozemm ueo,Jt1108Ba1l.Bli, 'ITO JmJUieTca CJXe,ncrue11 

lt3 H80PTOrOmun.HOC'l'll'. CJICTeam ~ { ':t'n Fn } • 

T8.ltJDI o6pasoM, P11.Jt (2) c Ito~euoraa ( 9) 6y,ne'l' B.Nen 

BR,11; 

8 g 

f (X) ~ ~ (lf/n :x ) c1 f, Fn dx) 
~tfnFndx lfn(X)Fn(X) . 

(IO) 
a. 

Moimo noxasaT:&, uo .An , onpe.v;eJU1eae <f>opuy.1ol (9), Y'/l.OB­

Jl8TllOPIJ:l>T pa:BeHC'l'By 

g g 

~.An\ lfn Fn 't'cx) dx =) f o/(x)dx , 
a. a. 

(II) 

r.ne 'f ( x) - HenpepHmiBJI ~ B [Cl l I) ] • 'ITO pamlOC:u:&HO 

C.B:C'l'eMe (4). ,llelc'l'B11Te.JU.Ho , yMHoaas: o6e 'laCTH :PaBeHCTJIS. (4) ua • ~'t'(X)Fl(dx JI CYMMHPYJI HO K • aHaJlOrl!'IHO mq>a.zeHJlll (8), 
a. 

lIOJIY1DDI paB8HC'l'llO (II). c JUJYi:'OI CTOpoHll, npe,n;cTJUIJISI lrlBTerpaJI 

B npaBOI 'laC'l'lt paB8HCTBa ( II) J3 BlifJte 6eCJtOH8'1BOro p.11.Jta, 6y,neN 

BM8T:& 

~.An ~CfnFn\fdx = ~ ( ~f Fndx )( ~o/F0 dll), 
a. a. a. 

6 

OTity,llli mmuo., 11TO Rn· • l'IM8Dl{ee SHa.'llemle, 

g g 

( l f Fndx) d 't'Fndx) .A -- Q. a. 

n - ~'flfn Fndx (I~) 

c& 

y,noMeTBOpiJ:eT pa'BeHcTBy (II). TaKHM o6paso.M, paBeliCTBy (II) 

y,noBJLeT11opi1m RO~eHTH, onpe.n:eJUieMHe (9) H (I2). Ilo,n;c'l'u­

JJJUI &TH 3HB.'16Hll.II J3 paB8HCTBO (II), llOJiy"i.KM 

c g g g 

~fo/dx = L ( l f,Fndx) {Jf~ Fndx) (l o/~n Fndx) 

a. n ( l C;f,1 Fndx 
(I3) 

a. 

iI 

I\ 

~fo/dx = L;. 
Q. 

g s e 
( 1 'Y Fndx ){i fFndX )( l 't't.fn F0 dx) 

~ 't'':f0 Fndx (I3)I 
4 

Cpamielllle 9'l'llX ;JtByX Bapmte.Hd llOKa.SHBa.eT, 'IJTO CYMM!:l B IIpa:BOI 

lJB.CTK ( I3) • ( I3) I pamm, HeCMO'l'PIJ: Ha pasB!ie Jto~eHTH Pf.l­

.ItOB ('Cu.mme ) • C.1e.v;oBaTUJ.Bo, c <W~. 011060.ltHNMH OT m1-

.1teRoa CYMMl!pol!aHllSi, MOlltHO 06pa!IJlT:&CJI 'l'S.R, JtaR c nOOTOm-IH!lME:. 

Ta:RBM ae CJSOIO'l'BOM o6Jla,Jtam ~ H B 06.1l11HliX pas.10a:emmx 
~pz.e. 

Hoxo~ HS am HHTerpaia,ma ooomomemd, HamnneM pas.nozg_ 
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RU~ upo1nme.IteHJ1J1 iPYHRIUd f'f 

g g 

(Sf, Fndx) U fa'o/ Fnd.x) 'fn (x) Fn (X) 

f'Y = 2:: "' ... 
n ~ 'f n Fnc:lx 

a. 

(I4) 

B '18.0TBOM OJl'y"m.e, xor.ita 'fn<.x) = lflX) npIDDO.CalI f,tx)= ';ftx) , 

HS (7) fz. = f 1r1 DOJJy'W.eM ocioTHomeoe 

g 

f'I'= L( ~f'f'<f- 1 1="ndx)Y'(X)fn(X), 
n a. 

KOTOpoe OOBDa,ItaeT c OdH1DIHM pauoaemi:eM DO opTOroHa.llltBHM iflJ'lm­
~ • .IloxaaeM, 'llTO odpaTIUUI Ma'f'plllJ11 CKCT8MH (5) H80,JtJ109H8.'llB8. 

Cy~ocn sToro .ItORasa'l'eJIJ.CTBa 98KJllT'm8'l'C.e: !I uaxoa,n:emm .Rn 11s 
" -1 

CHOT8Mli (5) c DOMO!ql>I> odpamol Ma.TpHD;B B . • ROTOPYI> MK Ba-

XO,JXllM, HCDOJU.3y.e: COOTHOmeHHe 

" "-t I\ -1 I\ 
BB = B B: Eoo , (I5) 

g 

r.Ite 801<"" \ 'f0 F0 FK dx , E "° - de~itoae1111011epaas1 8,J1;IDIJ('m8JI 118.TPll­

IVl· 
a. 

-t 
0npe,1le.DM 9.ll8M8HTH HOXOllOI Ma'l'pHD;B Bn1< 

pa30M :· 

-1 
Bnt< = 

g I: 

(f 1f1lX)Fnd.x) (iti(X)fKFndx) 

~'.fl< Ftcdx 
Q. 

CJl8.llYDllDI od-

' (I6) 

r,1le 'l (X) - Jlm6all ~. Be JIPBBQleDllllUI CBCTelle { Fn} • 

R 

~ 

" I\ -i "-1 I\ 
BIA!lc.llDI 9.ll9M9B'?H . upo:a:ue;1temm 118.TPJillt B B !ii B B • odoa-

Ba'IWI BX ~epes C Km t 

I C C 

- _
1 

oo (l '1-1 ~dx)(lttF11~dx)(lFm'JJFJdx) _ 

CKm = ~ Bl<j BJm:: L r d -
J l'iJFJ x 

. Q. 

& . ll g 

I. s F.,. Fi dx) ( l FK r:;d x) ( J ~ Fj dx ) 
= L \:a. ~ "" = Ot<.m 

J J Cf. IJ dx 
a. J 

• 
' C '"' <~= B . B-t = ._- ( 1 'f, F, FJ&• )(/ ~-· F;d•)( I~ Fm FJ· dx) 

j l<J :Jm L:--- Cl ... 

J f '!m Fmdx = 
... 

C I g g 
(l~ic~dx)(fFK~dx)(SFmFjdx) ( J'f1eFmdx)5Km 

~ ... Q. ... ... I:' 
: L_ g : C : UKm 

J 1 ifrn F,..dx ~ y>m Fmdx 
~ ~ 

Ku DJtHO, onpe~q~ Baa Ila~ JltOB.18'1'BOpileT OOQ'1'llO­

meBDll ( I5) ; HO oauau.eT; uo oua mu:e'lCS o<Spa~o! •TPIOld 
" -1 
B • .Il&lee, J1ilBODM ode "BO'lil c110Te1111 (5) Ba Bt<m • npoor--

pyeu DO K , DCl.IY~ 

d ~"F" Ficdx)d ~-1 F .. dx)d'lF111 F~dx) (lcf F,.dx)( f r['F,.dx)dizF.Ficdic\ ~t"l ... ... "' -~ ... .. 1 
L_.fln -L- s · 
K

1
n J41mFmdX K ~':fmF,,.dx 

"' 
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18111111 no~oK cYNMnpO:ramm .n9Bol 'lla.CTXI &Toro paBeHcTBa, YBH.ItHM• 

1ft'O oaa pe.3Hll. .Am • .UelC'l'BKTeJI.OHo, 

8 g g g c 
( ~ Fn FKdx)( ~ ~n FKdx)() F01 FKdx) d F..fmd.x) Cl'!n Fmdx) 

L.An "' "' er. = L.fln a. ;;:,Am 
n,K s~mFmd.X n ~IJmFmd.x 

Q. ... 

C.lle,JtOBaTeJll.Ho, · 

g gl G C 8 g 

°" (Sf FKdx){l1i FKdx)( l'lFmFKd.x) c}/,F,.d~{ Cf2 F,cdx)( fFmF"dx) 
.A -~Q. Q. a. -~ ... t 0. 

-£..._ c -L f I 
m K"1 ~'fmFmdx K . ~'fmFmclx 

Q. ... 

O'l'lcy' .Jt8. 

g c 
( SJ1Fmd.x)( Sf2Fmdx.) 

.A .... Q. 

m = ' 
S <fm Fmd.X 

(I?} 

Q. 

tzTO COBIIS,ItaeT c Bupa&eBJieM (9) MJl .An • Ha <Ix>PMY.IH (I?) Bl:Jt-. . 

BO, 11'1'0 B OTJ.llttzKe OT MSTP~ ROHe~oro IIOPQJta, odpaTBaJI Ya.TPJIQR 

CJICTew, CO,ZtePJU'.llll8H H60P'l'OrOHaJU.mre tWHltLODt, H00.JtHOSHa11Ba. 

Il:pHBe,ZteM HeCKOJU.KO :apmaepoB," r,Ite lIPIDfeB.KeTCJI H80.JtHOSH8.11-

HOCT~ ROacpflmnteH'l'OB pa8.nOll8Hall. 

I. liammJeM CllICT8M;Y (4) c RO~eH'l'OM (9), IICW\l'WI :B Helt 

fa= I. 

IO 

g 8 ' 
( ff,F0 dx)(1Fndx)( SFK'fnFndx) g 

L Q. t Q. Q. = ff F,c<iX 
n ~ 'fn Fndx a. 

Q.. 

3rumcaB .ne:syo 'IJB.CTI> B im.ite 
g c g 

( Sf Fnclx)( ~ FK FnclX) (l Y'nFn clx) 
L ... ' ... ... 
n S'.fnFndX 

Q. 

g 
(cM.(I3)11(I3j), YB~, 11To JleBaa '18.CTI. paBHa VFKd.x 
2. YMHODM paB0HCTBO (IO) Ha 't'°(X) a. 

' c ( l f, F0 dx)(1 IaFn dx) o/(x) ~n (X) F0 (x.) 

' ~'in F0 dx 
'f(x)Jtx) = L 

n 

a. 

(I8) 

(I9) 

Cpa:BBXBa,f!: c B!lpaaeRl[eU (I4). BJW!M, -crro 'Y(x) MOllHO BHHeCTH HS 

IIO,Zt JIH'l'erpa.noB y 11Jl6BOB Pl.W1 (I4). Hono.m.sya 8TO CBolOTBO, 

paa.nOUM B PllJt illYma:tn> ':f(x)::~(X)~m(X)Fm(X) no cJiopr.ty.ne (IO), 

IqJ11H1'1Ma8 B Bel Jz. = I : 

e s 
( Jrl'fmFmFndx)( I F0 dx) 'f0 (X) Fn (X) 

lD '""""' "' -J (X) = L- g -

n ~ <fn Fnd.X 
a. 



g g 

dlim Fm Fnd><)( I Fnd.X) 'l(X)'fo(X) Fn (X) 
- ..;:-- Q. ... -
- L_ g -

n ~'fnFncix 
Q. 

g c 
= L <1'fmFncix)(JFmFncix)'llX)'f0 lX)Fn(X) (20 

n ~'foFnd.x ::.tilfmFm • 
a. 

Ha BpDeJteBBoro npm1epa, .1eno S&11enn, "l'l'O ec.u pauaraarca 

B PIQt WlllllODI H c•C'l'eMK { Fn tx) } , :a TaKOll :age, m • upn1e­

pe, TO ae :.caas: nepec'l'8llom IWBlCllOd IIPDOP'l' Jt ~BoMy 

peay.nTa'l'J. He JlOIIJC'l'lDGI To.:u.ito TaDe nepecorauoBD, :a pesy.n­

'ftl'l'e JtO'l'OPHJ: pa;Jt 0'!'8.BOlillTCS JtOH8"1BBM, 6e8 C01Cpall{8HIDI a:eaueHa­

'1'9.181 11.1!8BOB p&.ia. I 

3. IlpeJlCTUDI ~ f'Yd.x :a BQe psxa ~ cuooO<Sau. IleP-... 
· :ad - no it>O.PMY.18 (13), D:pDJD'88'. :a Rel f.,. = I, 'fn<x) = 'f (x) 11 

nopol IIO o6JABOIQ' pa&IOJUtBllll ~pae: 

c g ' 
\ f't'd x = L ( l f F,,d• l(l F. dx )( I'l''fc•l F. dx 
a. n g 

~ ':fvc) F0 dx 
(2I) 

Q. 

(22) 
c g . g 

~f'Vdx = L ( ~f ':f1
Fndx)( ~'VlfF,id><) 

a. n ~ a. 

JlO:Kall8Y, UO OD .JJ;elC'l'D_'l'e.n.HO paml!I. Jl.la Bal'.u;u;HOCft lfiB.GRel• 

mero CJl!lBHemm Bspuem (21) • (22) JXRODM (22) :sa , I , . 
~ F0 d X ! Fn cix = 1 • B8IUllll8M puel!CTBO 
a. CL 

12 

& 1 c ' . g g' 
{lf1f Fncl.x)d Fndx)0't''f Fndx) ( t f Fncix)( f F,.dx)( ('f'f Fndx) 

L Q. , ... ... - L. "- ... .t 
n \Fncix ~'fFnd.x (23) 

Q. Q. 

Ilpli!HBM8Ji 8,It8Cl> 'f(x)= o(x-A) • ~ E (12,G] 6y.ii;eu JIY8'l'l> 

g I g 
~ ( ~f5- (><-) )Fnd)( )'V<a) Fn( ~) = ~ (f f 0 dx)( iFndx)'f(. }) 

a. 

ir.u: 
g f G · 

L_ n 6- (x-j) Fn (x) dx) Fnl1) = i f(x)di<. 
" a. Q. 

(24) 

MeWDI UOpa;JtOK CYJIDOIPOB&IDl.I • D'1'8rpKpO:ea.HU B (24), IIOJIY'Ulil 
g g 

~ f <.><) o-\x-j)( ~ F0 (X) Fn(~)]dx = ~ f(x)dx. 
a. a. 

Hcno.n.aya K3BeO'l'B08 OOO'l'BOmeB:Ke 

L Fn ( X) Fn l l) = 6 ( X -i) 
n 

nOJJ;f'DDI 'l'OQeo'l'BO. 

Tenepr. no.i:rmu pa.BeHC'l'BO, ito'l'opoe JllWl8'1'CJl 06o611leHKe11 pa-

BeHC'l'Ba IJapcoa.u:. 

IIpinnnca11 B :ewpazeHD (!3) 'f (X) = f , "o/(x) = f3 (x) ,oeev 
C I C f ( !f1Fndx)( H2Fod~)( H3 Fnd.x) 

~ftfe.f3dx = ~ °' g"' a. • (25) 

a. n ~ F0 cb 
!). 
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Han:e:meM ero B o6~eM Blil,Ae 

g f c . g 

~/,frflCcLx: L (~/,Fndx)(lfiFnc:Lx) .. ·(ffKFndx) 

a. n (} Fndx) (26) 
Q. 

g 

Ilp11 K = I, JDteeM npe,ztc'l'allJ.lemre l f, (x) dx B ~-
Ilpu K = 2 ..;. ,Pa.BeBcTBo IlapceBSM: o. 

g g , 

~f.f2 dx = ~ ( if1 Fndx)(JftFncix) 
a. 

g 

H T.,It., ecJlll J F0 dx f 0 

:EcJm H80P'l'Oro~ CHC'l'eMa lDleeT Bll',Jt "Yn (X) ' B IlOJiylieHl!HX 

lfx>J».!YJUlX Ha,Il;O llMecTo ':f0 (X) Fn(x) no.noun 'l"n (X) · • IlOJiy'leH­

Hl:le lfx>PMYJIH He 88.BllCHT OT BlWl HeopToroaam.HHX WY'ma:cd. 1T.n:sl 

nepBOro IlpHMepa He06XO,ItHMO IIPe.ItCTaBRTD H80P'l'OrOHaJU.Hl:le <PYHlCUHH 
B Im,J:te 'fn(x) =='t'nlX)Fn(x)/Fn(X) • IlOTOM IlpO,ItOJVUlTD Tait, RaR Bli­

me, HanplIMep, Ma.TPHQll CHCTeMJ:i (5) 6Y1!YT 

g r: 1 ' 

Bn1< =~'fin FKdx 1 
-1 

Bn1< = 
( J'f Fndx) ( lrzFKFndx) 

... Q. 

g 

~'f'l<dx Q. 

a. 

PauaaeHJ1e ®'~ B PH.Jt 6y.zteT m.ten mot 

df,Fndx)( ffz.Fndx) 
f(x) = L "' c "' 't'n<x) ' 

" ~"l'ndX 
Q, 

eCJnI 'tin (X) 'f. 0 B IlpOMeayTKe [ a.) b ] 
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(28) 

nelcTBHTeJU.HO, ,JtOIJyCTlDI, 'ITO IIpa.B8JI 'IJaCTl> CXO.JtHTCJI He It fCX) , 

a R HeitoTopol @1HKnilll U(><) =/= f (x) • B &TOM CJJ11Rle 6y,JteM liDlen 
g g 

d !1 Fn dx) { ~ tz. Fn dx ) 
Utx) = L "' 8 "' 

n ~ ~n dx 
~n (X) 

• 
(29) 

Q. 

Tor,M 6yJI,eT CY111ecno:aa.TD <lJYHit~ V ( x) , Taxaa, 'ITO 

UV= t(X) = J,(X) fz.(1.) · (30) 

YMHOZHM ode 'IJB.CTll Bllpallemtll (29) Ha V(X) liI npoHHT8rpliIPY8M B 

npeJI.eJJ.aX a. ' g ' IlOJiylDIM 

c g c 
fl (5f,Fnc:lx)nfiFndx)( S v·o/nclx) 
~ uvdx = L ... 8 "' a. 

a. 
0 ~ 'Vn dx 

(3I) 

... 
g 

renepD npe,ncTaBHM ~ uv d.x B Bll',Jte pa;zta no <!JoPMY.ne IlapceBSJJJ1: 

8 a. ' • 
~uv dx = .L ( ~uFndx)nvFndx). 
o. n a. a. . 

Y'lHT!lBaSI (30) noCJte,ItHee BHIJ8ZeHl'Ie sammieM B Bll',Jte 
I g g 

g ( 1/1 Fndx)( HtFndx)( ~V'l"nd.x) 
~UV dx = L ... r "' a. 

Q. n ~ V '+'ndX 
(32) 

.,, 

Vis paBOBCTBa :espaaeBd (3I) H (32) CJ10,IIY0T, 'ITO ~'l'n (Y·f) dx=O 

OTR:Y.Ita V(X)-=f , T.e. ·U(X)=j(X) 
Q, 

lLna npHMepa JI.OIIyCTHM, 11iro 'Yn(X) = x" • PaSJloDM :a ~ <lJYHKnllD -Bll,1ta <:f(X)::. L. Cl.KXK , TOr,Jta BMeeM 
1(,:1 
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/ 

' 

' c \' K -1 r n aK(~x FK FKFndx)(iFndx) x 
g n 

~ x dx 
l.fcx) = L. 

0 1K 

Q. 

=L 
n1K 

g g 

ctKd.FKFnd.x) \lxKF;
1
Fnd.x)xll 

( nd - L Cl.I< XK 
l X )( K 

Q. 

B Bl:ipalltemm (28) KO~eBTU pa3Jl<>&eHWl CO,Jtep&a.T He 

'l'OJU.KO }Cx) ' HO JI .JtPYr.He ~manm. He CBSiaaHHHe c f(X), 

H ' ecTeCTB8HHO, qTo HS paSJIOlKemm IIO HeopTOrOHaJJl>HliM ~HKIJ;JrUIM 

ueBoaMOmo IIOJry'IHTl>, HaIIPDMep, paSJIOllteHHe TeitJiopa. 

1Iro xacaeTc.11 yCJio:sd, KOTopw .ItOJimm. y,Ito:s..1eTBOpsrrL <luHIW;11J1 
ftx) .M.11 Toro, qTo6u ee MOZHO 6uJio paSJtonTL B P11Jt n~ ueopToro­

HaJlLHliM ~Hltll;iUIM' TO 8'1'.H yCJIOB.HJI onpe,IteJLllll'l'CJI KOmtpeTHHMK JIK;ll1i­

MB <luHitqHit, BXO,ltlllltll 11 xo~eum pauozeHH.11. 

B S8.XJ11)"C[eH.He mpwra.1> rJJY6oxy1> 6Jlaro,1¥3.puocn npcxfleccopy 

c .r. MaT".mimy sa nemme JI xp:e:TJ111ecue aaMe'llaHJUI. 

t6 
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