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1. BBEilEHHE 

HacTo~~ee ~ccne,QOBaH~e ~en~eTCR npo,Qon~eHHeM pa6oT~/t/,e Ko

Topo~ 6b1Jl pa3BHT HOBbli:i nOAXO,Q K npo6neMe nOCTpOeHHR 0611.1ero 

peweHHR ypaeHeHHH 4y-floyl2~ Hcnonb3Y~!1.1Hi1 annapaT TeopHH npeo6-

paaoeaH);1i:1 KpeMoHa /eM. TaKme Is/ I. B paMKax 3Toro nO.QXO.Qa 6bi!10 

nOJly4eHO 0611.1ee ¢yHK~VIOHSJlbHOe TpexnapaMeTpH4€CKOe ypaBHeHHe 

HS HHBSpHSHTHble ¢JOpMbl .QBYX nepeMeHHbiX 1 OTHOW€Hitle KOTOPbiX 8 

nO,QXO.QflilllrlX CTeneHAX ,QSeT 061l\M~ HHTerpan Clt1CTeMbl ypaBHeHio1i1 

4y-floy - 4eTHy~ aHTHnepHO.QH4eCKY~ ¢YHK~H~ C(~).noKaJlbHSR aaeH

CHMOCTb OT KOTOpoi1 0611.1er0 peweHHR 3THX ypaBHeHHH 6b1JlS YCTSHOB

JleHa e / 5/, Ha ocHoee ,qpyroro no,Qxo,qa/4/, TaM me, elt/,6btllM yKa

aaHbl CTpyKTypa 2-ro o6Ll.lero 1-lHTerpana H <l>YHKUlt10HSI1bHOe ypaeHe

HMe, p€W€HM€M KOTOpOrO OH flBJ1fl€TCfl. TaKHM o6pa30M, nepBbiM 3Ta

nOM nOCTpOeHMR o6~ero peweHMfl yp8BH€HHfl 4y-Doy B HaWeM nOAXO

A€ ABI1fi€TCA HaXO~AeHMe ABHOrO BHAa ABYX o6~HX HHTerpa.noe. 

PeweHMe cOOTBeTcTey~~~~~x ¢YHK4MOHa.nbH~X ypaeHeHH~, onpeAe

IlAIOll.\IIIX 3TH 0611.1~-te HHT€rpa.nb1 KaK $YHK4HM ABYX nepeMeHHbiX, RBnA

€TCR B€CbMB TPYAHO~ 3BA84eH. no3TOMy npeACT8BJ1fi€T HHTepec no

IlYLIHTb nepBbl€ H€CKOilbKO K03$¢H4H€HTHbiX ¢JYHK4HJI1, BXOAflll.\1-fX 8 pa3-

.nomeHHR 06ll.\HX HHTerpSilOB B PRA~ no OAHO~ nepeM€HHO~/nponop~MQ

HailbHOi:1 e nepsoM npH6.nt-tmeHHH C(~)/, a TaK~e HaHTH HeCKOilbKO 

nepeb1X ~..~.neHOB pa3.nmKeHHA o611.1ero peweHHR e PfiA no cTeneHRM 

C(w).no.nyl..leHHble, eK.niOLiaR Ky6HL!Hoe no C(w), np~tt6nt-tmeHHR K o6u~eMy 

peweHHIO /pa3A€Jlb1 2 H 3/ MOryT nOCJlymHTb 0CHOBOJI1 Ailfl 3BPHCTII'I

LI€CKHX coo6pa>KeHHi:1 0 3aMKHYTOM BHA€ 06ll.lero peW€ HI-fA, a TSK}f(€ 

AI1A aHa.nt-t3a 3KcnepMMeHTaJlbHb1X AaHHbiX no p-eo.nHaM 11N -pacceR-

HHfl. 0CHOBSHH€M AJlfl 3TOrO MO>K€T 6b1Tb nPeAJ10}!(€HHbli:1 8 pa3AeJle 

4 MexaHH3M no.nyL~eHHfl 6opHo8cKoro no.n10ca e o6~eM peweHHH. noKa-

3aHo, 4TO y~e s nepeOM npll'l6.nH>KCHJ.111'1 no C(w) MOmHO A06V1TbCA npa

eH.nbHOro noeeAeHII'Ifl e 6opHOBCKOM no.n10ce, ec.nH noTpe6oeaTb, 4To-

6bl C(~)- 1/3W 2 H HymHbiM o6pa30M $HKCHPOBaTb HMCIO~HHC.A np01o13-

W4 0 
8011 8 BbiCWHX nonpaBKSX TSK, 4T06bl OHH H€ AB8aJ1H BKJlaAa 8 6op

HOBCKH~ nOJliOC. 

2. KBA!lPAT~4HOE H KY6H4ECKOE nPH611~JKEHHR !l1111 x(w) H y(w) 

KaK HseecTHo/ 6 <nepexoA K He.nHHeHHolll KpaeeoH 3aAaL~e Ha MaT

plti4Hble 3Jl€M€HTbl S -MSTPII'I4bl 1t1 BB€A€HHe YHH$OpMI-13YIOll.\€H nepeMeH

HOJI1 w ""11- 1 arc sinw • rAe w- 3HeprvtA nHOHa e .na6opaTOpHoi:f cH-

l 



cTeMe, noaaonReT caecT~ npo6neMy HaxomAeH~R acex peweH~H HH
TerpanbHbiX ypaBHeHHi-1 \.ly-Jloy K peWeHHIO cneAyiOtqeH CI.1CTeMb1 He
nHHei1Hb1X pa3HOCTHb1X ypaaHeHio1i1 BJ.1Aa /6,7/•: 

S i (w) S; (1-w) =1, 

/1/ 
S;(W+1)~1/ :E A;;SjCw) 

J 
8 Knacce MepOMOP¢HbiX Aei1CTBJ.1TenbHbiX $yHK~Hi1 KOMnneKCHOrO ne
peMeHHOro w /Mbl He BblnHCblBaeM 3AeCb ycnoa~-t. noporoaoro. no
BeAeHHR H noeeAeHHR a 6opHoecKOM non10ce/. 3AeCb Si(w)- MaTPH4-
Hble 3JleMeHTbl S -MaTPJ.1ltbl B COCTORHHRX i, A ij - 3neMeHTbl MaTPJ.1Libl 

A.~~ 
!J 9 

-8 
7 

4 
12/ 

Mb! 6yAeM HCnOJ1b30BaTb CHCTeMy ypaaHeHHi-1 /1/ B 6onee YA06-
HOC1 AnA HaC {flOpMe, npeAJ10)1{€HHOi1 B I 4/: 

x·~ F(x,y), 2 2 F(x,y)= --2l±.~::l'L=>"2y,___. 
1+ 3X+3y -2x 2-axy -2y 2 

y '~- F(y,x), x(-w)=-x(w), y(-w)=Y(w), 131 

t' t(w) = (1- 2y • -x' X1-2y+X), 

/4/ 
t(-w)=t(w), t'=t (w+1). 

CBR3b S;(w) a /1/ c <I>YHK~"RM" x(w), y(w) " t(w) "3 /3/, /4/ 
AaeTCR ¢opMynoH 

S;(w)= U; + ~;Y(W)+ A;x(w))/t(w), /5/ 

rA-e (, ·71 • A - co6cTeeHHble eeKTOPbl MaTpHLtbl A ~a /2/: 

/6/ 
~= (1,1,1), ~ =(4,-2,1), A=(-4,-1,2). 

8 pa6oTe /1/ HaMJ.1 6blnH nony4€Hbl cTpyKTypbl ABYX o6utHX HHTer
panOB c"cTeM~ /3/ /eM, /37/" /39/ "a/t//: 
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2- 4 2 
2 (110 (y,x I f 201 (y,x ) . . 

<t>,(y,x )= 2 2 2 -C(w), 
f202 (y,x ) f&10 (y,x ) 

171 

2 X 
<I> (y,x )= ·--=----1/(w+ {3(w)), 

2 1+ <f>(y,x2} 
/8/ 

rAe C(-w}= C(w), C(w+1) =-C(w), a {3(w)- H3BeCTHaR npoH3BOJlb-
HaA $yHK\1HA fJ(-W}=-f3(w), fJ(W+1)=fJ (w), BXOAAUlHe B /7/ >I /8-/ 
MHBap~-taHTHble $OpMbl ffl- It f.1 (y.x 2-) vt cf>yHK~\.ItR- ¢(y.x2) ABJ1fUOT-

CA peweH~t~RMM $YHK~I-10H1n~Hbl~ ypaBHeH"'H: 
191 

/10/ 

4>yHK~HA rrl'
1

1'
2

1'
3

(y,x) HMeeT BHA /eM. /30/ H3 /r/1 
tlt M2 lls -11- -fl -f.L 

"IL
1
1'

2
1'

3
(y,x)=<i 1 (x,y,1)i 2 (x,y,l)j 3 (x,y,l)[<J>a<x,y,l)] t z; 3 /ll/ 

rAe f =-l- AilA fllO (y.x 2 ) 1-1 I! =1 AJlR OCTaJ1bHbiX- Ha6opOB #tp. 2 p. 3 , 

a $YHK~HH j i (X,y,!} H <J>3(x,y ,1) paBHbl: 

j 1=1 +4X+4Yo j 2=1-2X+Y-, j 3=1+x-2y /12/ 

,llnR ASI1bHeHwero 6onee YA06HbiM Ran.ReTcR nepexoA oT nepeMeH-

HO~ ~::~__(72-~~~t;Y~r~."' HeM3MeHHOM X': 

YpaeHeHirlfl /3/ AI1A u 14 x npHMYT BHA: 

-2 -2 
u[l+ 4(1+2x) u][ 1+(1-x) u] 

(I+X) 4 [ 1+(3-3x-4x 2)p(x)u -2u"J>(x)] 2 
u '=-

/13/ 
-1 2 

x' __ x(l+x_)_-x(1+4x)p(x)u -2u p(x) 

- 1+(3-3x-4x 2)p(x)u - 2u ~(x) 

rAe p(x)=[(l-x)(l+x)
2
(1+2x)}-t. 

5yAeM pewaTb ypaeHeHf.1R /9/, /10/ a nepeMeHHbiX u 111 x. paanaraR 
exoARU(~~te a HI-1X ¢YHKU.Hl-1 /a TaK>Ke u ~ "" x ', 3aASHHble I 13/ I a PRA 
no cTeneHRM u : 
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~ ¢(k)(x)u•. 
k=l 

/14.1/ 

/14.2/ 

8 pe3yJlbTaTe A11H K03ctxl>V11..1VIeHTHbiX ¢>yHKLV·1H fJ.I.(:~ 2 1L (X) . Yl c/J(k(x) 
0011Y4YIM, V1C~OJ1b3y.R /9-14/, peKyppeHTHble CJ.1CTeMbl $}HKU,J.10HSJ1b-
HbiX ypasHeHV1~ BHAa 

1<•> , x ) < )• <•> . 2 4k (OJ <• 11 ~~~#·a 'T;:i( - -:1 f ~1~ 2 #·a (x) ·~ (x ,x)(1+4X) = R1(x,f ~ \X), ... ,f ~.- ex)), 

. /15/ 
(k) X · k . 4k-1 (k) (1) 

¢ C
1
+X)-(-1) (1+X) ¢ (x)=Rlx.¢ (x), .... ¢<k-l(x)), /16/ 

rAe " (x~x)=()+2x )~1-~2 (l+x)-2{Jl1+M2+1'a! 
ll · 1-x 

a npaabte 4aCTH 3TH X ypaaHeHJ.111 R 1 H R 2 aaei-'IC.RT oT paHee onpe
Ae!leHHbiX K03¢l<I>H~HeHTHbiX ¢lYHK~H~ r<:J> (x), .... f ~k-l)(x), ¢<Ol(x), .... 
¢<k-l)(x) 14 HX npo~t~3BOAHblx. BaeAeHVIeM nepeMeHHoH Z-= x -t 111 
nepeonpeAeneH~-teM ¢lYHKt.V111 f(z -1 )~ F(z) 3Tit1M ypaaHeHH.I'lM MO}f(HO. 
npH,qaTb BHA.IlHHeHHbiX paaHOCTHbiX ypaaHeH~H. MeToA peweHVIR TaKV1X 
ypaaHeHI-111 H3BeCTeH, - 3TO paanomeH:J.1e Ha aneMeHTSPHb1e ,qpo61t1. 
PeweH>~~ ypaaHeH>~H /15/ A11~ Tpex Ha6opoa (# 1 # 2~ 3) "k='0,.1 ,2; 
a TaK>Ke ypaBHeHIIIH /16/ AilR k =1 ,2,3 npHae,qe.Hbl 8 npHJ10}f(eHt.1H 
1 eM. n. 1 - n. 4/. BxoA~Lil"'e a ;n. 1-n. 31 ¢lYHK~>~H ¢ (1/x) H \b {1/x) 
eCTb peweH~.R pa3HOCTHbiX ypaBHeHI-11.1 

<;/>(zt-1)+¢(Z)=--1-, <;/>(-Z)= ¢(z) 
z(zt-1) 

/17.1/ 

if,(Z+l)-lj,(Z)=-· -1-, jf(-Z)=-\b(z), . z2(Z+1) 2 
/17.2/ 

KOTOPble Bblpa>Ka!OTC.R 4epe3 ~3BeCTHble /s/ 0.- H 4J -(!JyHKU,~H 3i1Jlepa: 

¢(z)=G(z)-l..- " 
Z SiD17Z 

/18.1/ 

/18.2/ 

nerKO nOilYLIY1Tb, Y1CnOJlb3yR Y13BeCTHbJel8 / pa3!10>KeHI-1R AJl.R 0- Y1 !/J
¢lYHK~HH, npeACTaBJleH~~ B BHAe P~AOB ¢(z) H ;j(z): 
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t>O .n 1 1 
¢(z)~ :!: (-!) (--- -), 

n=t Z+n z-n 

;,;; (z) = 2 
z 

~ ! 1 
2 (-----~). 

n=l (Z+n )2 (z-n) 2 

/19.1/ 

/19.2/ 

ol>yHI<4~11 b (-!_) ~3 /fi, 4/ eCTb peWeH~e pa3HOCTHOrO ypaeHeHHR 
X 

/20/ 

b{-z)=-b(z), 

KOTOpOe He BblpamaeTCR npOCTbiM o6pa30M l.lepe3 lo13BeCTHble CllYHKti,IIIH. 
HeTPYAHO nony'-114Tb AfiR Hee cneAYIOU4ee n.pe,qcTasneH':1e a sH,qe PRAa 

1 ¢(z) d¢ ~ •+1 1 1 
b(z)=--+4""- +(2¢(0)+3)--, 2:!: (-1) r (--+ -~), 

z3 z dz n=l n Z+n z-n 

/21/ 
rAe 1 77

2 
'• = 2(((2.n)-({2))- --

2
, ¢{0)= -21n2, ((2)= --, 

n 6 

((2,n) - o6o61JleHHaR A3eTa-Q>yHK4HR P~MaHa /s/. 
noACTaBnRR pa3nO>KeHHR /14.1/ B /7/ H Y4t.1TbiBaR /n.1-n.3/, MQlK
HO nonyl.IHTb K03$$H4H€HTHble CllYHK4HH X(k)(x) B pa3110~6HHH U= 

= u(x~C): 

ll= k¥l X (k) (x)C' . 

,l411R k =1 , 2, 3 OHH 3a,QaiOTCR CI1€,QYIO~II!Mlll B-blpa)I(6HHRMH: 

6 2 4 
)< (2) (x)= __ x (1+20.!..._=2£)_ + 

(1-x2) 2 

X(3(x)= x
8

(-7+119x
2
-t;.l169x

4
-939x

6 
+234x

8
) 

18(1-x2 ) 4 

4 4 2 1 4 x9 d 1 1 6 d - 1 +-X¢ (-)- ------¢(-)---X -</J(-). 
9 x 3 (1-x2) dx x 2 dx x 

/22/ 

/23/ 

Pa3pewaR ypaSH€Hi'IR /8/ Ill /22/ OTHO~HTeilbHO U Ill X KaK ¢YHK41-1~ 
W+{J(w)" C(w) /H>1"'e Mbl paAt-1 npocTOTbl onycTHM {J(w)/ H Y4HTbleaR 
/14.2/, /n • 4/, /2J/ H CQOTHOWeH>re Y= U+X 2, nony4HM K03¢JQlH4HeH
Tbl paano>KeHMR o61!4ero peweHVIfl ypasHeHM~ /3/ s P.R.A no cTeneHRM 
C(w) : 

5 



~ (k) k y(w) ~ l y (w)C (w). 
k~O 

\ ·, 00 k ·x(w)~ l x<k)(w)C (w). 
k~O 

/24/ 

<l>yHK4"" ,fk)(w) " y(k) (w) Ail" k =0 + 3 np"seAeHbl """'e: 

x(O) (w)~.!.., y (O)(w)~ _L, 
w w2 

x(3) (w) ~ _288 -174 w 20:_79~ 4;:_ 12w 
6
- 5w 8 

36w 7 (w2~t)3 . . 
+~4_ 

9 

. /25/ 

!26! 

!271 

/28/ 

+ 8 J2(w)-' _!?,___ -~)_ _2(3-5w
2
). 

9w 3(w2-1) 36w2 dw w4(w'L1)2 

- •.• • 1 d·" 2 b(,;) ,P(w)+ --- -L+- --. w~w'L1) dw · 3_ w2' 

2 . _ 5 d¢ + 4(w 4+ 4w -3) - w2 + 3 d"- 4 b(w) :-:-3d 5 2 2 if> (W)+ -""- + -- ---18W w w,(w -1) 2w•(w2-1)dw 3 w3 · 
ct)yHK~HI-1 x< 0{w) H y<O) (W) COOTBeTCTBYJOT J.13BeCTHOMy,'s,g/L!aCTHOMY peweHJ.otiO ypaeHeH1-1H /l/, a x<l) (w)H yO)(w) nony4eHbl paHee APYri-1M o6paaoM s flo/ 

3. KBA.QPAT114HOE 11 KY5114HOE nPI15J111JI(EHI111 .Qilll t(w) 
-f'eweHio1e· ypaBHeHl1R /4/ He_DAH03HS4HO J.1 MyJlbTitlnJU1KaTHBHO aaBHCHT OT lo13BeCTHOi1 (6/ D(w)-cJ>yHKLtHH. 6yAeM lo1CKaTb ero peWeHio1e aHanor"4HO /24/ •B B"Ae pRAa no CTeneHRM C (w)': 
t (w)~ :S t(k) (w)C k (w). /29/ k=O 
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noACTa8JlAA pa3JlO>KeHHA /24/' /29/ 8 /4/ H Y4HTbt8aA /25-28/' 
nonyt.IYIM Jllr1H€11HO€ pa3HOfTHOe ~p-aBH€HI-1e HS t (k) (w) C H€0,QHOPOA
H0CTbiO, 3SBI-1CRUJ;e'1 OT X( {w), y() (w},'i'":,Q€ £,, 0, ..• , "k-, \.1 t (m)(w) ·c 

nl=O", ... , k-1, HS~.QeHHbiMH f1PeABapt.1-TeilbHO. Pewafl 3TO ypaeHeH!-1€ 
An~ k=O +3, nony41-1-M 

/30/ 

(1) '4 
t (w) =- --·. , , w"6' 

/31/ 

1Cs)(w)=- 2(936-841w 2+ll01w
4
:_335,.;

6
-21w 8) + 5 (w

2
-1)

2 
_ 

9wlO(w2-1)2 36 w8 ' 

2' 4 6 ' _' -~ ' 2- ,, 
_ 2(66-105w. +102w,..:t-Q¢(w)- ~¢'1wJ+ 5(w -~ _!!{ _ _g_ ¢ "(w) /33/ 

9 w 8 (w 2 -1) . 9w6 · 9 w5 dw · w6 

4(w 2-1)2 
b(w)+ 3 --

4
-d(w), 

w 

rAe <!>YHK~HH ¢(w).,P(w) H b{w) Y"'e onHcaHbt paHee 8 !18-2_1/, 
a HOBaf!· $YHK~·Itlfl d(w) eCTb peweHHe C!le,QyiOtl.lero .. P83HOCtHoro ypaa-

. . 2 

d(w .l)~d(w)=- · (3+W+W ) 
3w 3 (w+1) 3 : 

. 1 
[¢(w)- ---- ]. 2wcw + 1J 

/34/ 

lkn_onbs.Yfl cao~CTaa ¢(w): H p_asnarM npaey10 4SCTb Ha 3.neMeHTap
Hble 'Apo6111, MO>t<HO 1 nony•·H1Tb peweHHe /3'4i e B~t~Ae pRAa 

1 8 2 8 .· ¢(0) . 1 . 1 - . . 
d(w)~--4 +--3 ¢ (w)- --2¢(w)+~+(-¢(0)+-1..).p'(w)-2w 3w , w2 2 12 

- ¢"(0)[.p(w)+-L +-"-ctg.w]+ 
2w 2 /35/ 

"" n+1 1 · 
+ ~ (-1) dn (---- __ 1 __ ~-), 

n=:t W+n w-n n 
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r.Ae t3 n 
d ~-- -(-!) ~(3)-2<1l (-1,3~n), 

n n3 -2 
.p(w)- ncw<l>yHK!1J.1R 3~nepa, a '<li (z,s, v) - cne~. <I>YHK11"R /c,../81!. 

4. MEXAHil3M J1011Y4EHW~ £0PHOBCK0f0 nOJliOCA B 06UlEt·1 PEUJEH11H. 
3AK!i04EHHE 

noA<:TaSJ1RR pa3flO>KeHJ.1R /24/, /29/ B /5/ C y4eTOM /6/, nony
'4HM npeACTBBileHYie 06a.qero peWeHlo1:A ypaBHe-HVU':1 /1/ AJlR .MaTpt.14HbiX 
3J1eMeHTOB S -MaTps-t-IJ,bl B BHAe OTHOWeH"'.R .QBYX PFIAOB no C{w) 

~i +q;i0l(W)+).;x(0{w) + k~lq;Y(k)(w)+ A;x(ktw))C(k)(w) 
S;(w)~ ~ · 1361 

t (Ol(w) + :£ t (k) (w).C k(w) 
k::::t 

:8 COOTBeTCTBl1YI C H3e-eCTHbiM {3(w) H D (W) -np01<:13BOJ10M B Bblpame
HH~ /36/ acerAa MO)I(HO CAeilaTb CJ1eAYID~Y~ 3aMeHy Si(w}~ 
~ Si(W+f3(w))·D(w). 

<06pb!BaR cyMMl1pOOaHJ.1e B /36/ np11 k~n J.1 BBOAR (3(w) l1 D(W), 
nony4l1M n --npH"6m·nKeHHe K o6~.qeMy -peweH~IO S ;n) (w) 

() 
fi +q.y<0~w*}+A;x(O)(w*)+ £ (q.y{k)(w*) +A.x'k)(w*))C"(w) 

S ~ (w)= D(w) 
1 

k~t 1 1
-----, 

t< 0l (w*)+ ~ t(k)(w*)C\w) /37/ 
k=t 

rAe w*=W+-{3(w), 4TO np111 n =0 AaeT VI3Becn:~oe/6 • 9/ peweH1-1e, 
KOTOpOe, KaK 0TMe4aJ10Cb B /7/, He AaeT ¢lo13J.14eCK1-1 HY)I(HO·rO 
(Res S i(O)- Ai) noseAeHHR a 6opHOBCKOM no1110ce. all 1/ 6bl!'i q:~enaH 
BbiBOA, a B 5/AeTaJlbHO o60CHOBaH, 4T~ ofi~ee peweH!-1e ypaBHeHl-1~ 
/l/, 3aSl1CRutee OT Tpex -np0!-13SOilbHbiX $yHKU,HH, -MOHI:eT of3ecne~omTb 
Tpe6yeMoe 6opHOBcKoe nose.AeHHe. CnomHOCTb nony1.1eHHbiX abJpame
HHil /27/, /213/, /32/, /33/, BXOARil!J.1X B /36/, J.1 CJleAYIOIIIaR J.13 
aToro T-PY.AHOCTb nony4eHHR aaMKHyToro Sblpa>KeHt.1fl AJ1fl o6~qero pe
meHHR HHV14V1HPYIDT nOHCKH MeXaHH3Ma noJ1y4eHHR 6opHOBCKOrO no
IliOCa, Ha4WHaR C KaKOrO-HV1-6YAb npvt6m•HMeHH.R no C (w). B f1o..( B OT
!1H-4l1e OT Hawero onpeAeneHHR n -npH6nHmeHHR /37 I, 6b1m1 nony4eHbl 
ablpameHHR AilR Si(w) a nepaoM npH6J1H>KeH!-1H no C(w), coenaAa~
utHe c nepebiMH ABYMR 4I1eHaMH paanomeHJ.1R e PfiA no C(w) S .<1) (w) 
1.13 /37/. 3TO npJ.1BeJ10 aBTOpafto/ K BbiSO,Qy, 4TO B IlHHei1HOM

1 
npvt-

6J1H)f(eHJ.1VI no C(w) HeaoaMO>KHO nony4HTb npaBHJ1bHOe 6opHoacKoe 
noaeAeHHe. 

HHme 6yAeT noKaaaHo, 4TO npH HaweM onpe,QeneH1-1H n-npH6nH
meHH~ 3TO B03MO)I(H0 yme npH n=l, a y4eT CJ1eAY~~HX 4IleHOB no 
C(w) e /37 I npH n > 1 He AaeT aKna.Aa a 6opHoecKoe noee,QeHHe. 
Ae~cTBHTeilbHO, Bbl5J.1paR C(w) " D(w) (13 (w) - O(w 3 )) • BJ.1Ae 

w•O 
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C(w)= sin 2rrwC
1
(w), 

D(W)= D l(w) 
1381 

t.g 4-"- w 
2 

H no,qCTaBn"" /25/, /26/, /30/, /32/ B /37/ npH n=l, nony4HM, 

I..! TO S~t) (w) 6y,QeT I-1MeTb npH W=0 nOJliOC 1-ro nOpRAKa C ~bl~ei-o~' 

Res S\1\0P,-A,D 1(0)(;)-
4

. nocKon>KY_<l>YHK~H" q,.(w) , ifj (w) ,. b(w). 

H d(w), a TaKJ!<e npOH3BO,(lH"'e </> H </J B /27/, /28/ H /32/, /33/ 
B03HIIIK.fll-1 KaK pe3YilbTaT 4aCTHOrO BbJ60pa peweHHi1 /19.1/, ./19.2/, 
/21/ H /35/ pa3HOCTH"'X ypaaHeHHH /18.1/, /lB.2/, /20/ H /34/, 
TO BCer,Qa lo1X MOmHO 8~6paTb nO-HHOMy, ,Q06SBHB K HHM ~OOTBeTcT

BYIO~Io1e nepii!O,Qio14eCKHe $yHK~I4~ ·c HY>KHbiMl-1 CBOi1cTB8MJ..1 -H no8e,QeHio1eM 

a Hyne TaKHM, 4T06bl x<k> (w) , y (k) (w) 1-1 t<k>(w) np1o1 w __.., 0 een1r1 

ce6R KaK 

x(k)(w)- w-(2k-1), Y(k) (w)-w-2k, t(k) (w)- w-2k-2 

w~d w~o w~o 

np1o1 k= 2,3. MmKHO noKaaaTb, 4TO aTO B03MO>KHO 14 npH mo6oM k > 3 • 

.nerKo ysi-I,QeTb; Y4VITblsafl /38/, \.lTO a /36/ 4IleHbl c k~ 2· He ,Qa,QyT 

BK.naAa a Res S i (0). .llnR AOCn1.>KeHHR 3Toro np1-1 k= 2. 3 cne,QYIOI!.IVIe 

3aMeH"' HYl!<HO npoH3BeCTH a /27/, (28!, /32/, /33/: 

3 
<f>(w) • ¢(w) + 2" a

1
(w). 

b(w) • b(w) + 3ifj(w)a 1(w)-15y2 (w), ¢ "(w)• ¢ "(w)+a,fw), 139/ 

d(w) • d(w)+ {-¢" (w)a 1(w)- -~2 a 1 (w)• 8¢(w)a 1
(w)--2~9 a 3(w), 

rAe a i (-w)~ ai (w) , ·yi (-W)= -·yi (w). ,. a 1 , a 2 
A1114eCKI-1e, Yt , a3- nepHOAH'-IeCKirle ¢YHKI..tllllrl H 

y 
2

- SHTI-lnepY>~o-

1 -2i+ 2 
a,(w) ~ -~ + o (w ) , 

W-J.Q w2I 
( ) 

1 -2i+1 
y. w ~ --.-+ o(w ), 

1 W"J"O w 21+ 1 

HeTPYAHO, KOM6J.1HYIPY~ Sill77W Ill COS77W, Bbl6pSTb ai(w) J.11 Yi(w), 

YAOBneTBOPRIOutHe yKaaaHHbiM ycnosl-'lffM. 0AH8KO 3Ty AeTam1aau,t. .. no, 

paaHo KaK H Bbl6op Tpex npOH3BOnbHhiX <;>yHK~Hi-1 (3(w) , D(w) H C(w) 

u,enecoo6paaHo npoaecn1 np111 aHan~t~ae 3Kcnep!4MeHTa.nbHbiX ASHHbiX 

no p -aonHaM "N -pacceRHIIIR Ha OCHOBe Bblpax<eHHR /37 I npw n -~ 3. 

XOTR CXOAIIIMOCTb PRAOB B /36/ nOKS He HCCileAOBSHa, MSJ10CTb KOH

CTaHTbl Ct(O) a /38/ noaaonReT O>IU1A8Tb, 4TO Bblpa>KeHHe /37/ AilR 

S ln) (w) npltl n:; 3 6yAeT HenllOXYIM nplll6m•nKeHYieM npH HJ.13KHX 3Hep

rJ.1RX. 
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CneAYeT aaMe-THTb-, 4TO ese,c.eHvte KOHKpeT.H.btX ai (w) 11 yi (w) 
cornacHo /39/ He yaenH4HBaeT ¢YHK~HOHanbHoro npoH3eona, csR
aaHHOro C 3aBWCHM-OCTbtO o6~.qero peweHvt~ ypasHeHHI':'t 4)r-Jloy OT Tpex 
npmt3BOJ1bHbiX <l>YHK~ .. ~- {J(w) , D(w) " C(w). l!e~cTB"TeJ1&HO, KaK 
nerKO y6e"AHTbC~, HX BBeAeHHe 3KBHBaileHTHO CileAYIOuteMy nepeonpe
AeJ1eHHIO {J(w) , D(w)" C(w)': 

fJ (w) ~ fJ (w) + 2y 1 (w) C 2 (w)+ 10 y 
2
(w) C 

3
(w)+ ••• 

1- ~ (16a 1(w)+a 2(w))C 2 (w)+93a 3C 3(w)T •.• 
D(w)------------------

/40/ 

1 2 3 1 + -4 (16a 1(w)+ a 2(w))C (w)- 93a 
3 

C (w) 

2 2 3 C(w) ~ C(w)+ a 1(w)C (w}+ a
1 

(w)C (w)+ .•. 

KorAa HacroRUta.R pa6ora 6btna aaKOH4eHa, nons1-1nacb pa6ora / 12/, 
rAe He3aBHCHMO nony4eHW KBBAPaTH4H~e no C(w) nonpaBKH 8 o6~eM 
peweHI1H ypasHeHHL1 /1/, cornacyi0Ul,J.1ec~ c HaWHMH peaynbraraM~tt- /27/, 
/3Z/. 

B aaKill04eHHe aarop sblpaH<aeT 6naroAaPHOCTb B.A.Mel.llep-RKoey, 
B.repA)I(HKosy""' B.n.repATY aa noneaHble o6cy>K,qeHH.R. 

RPHnOlKEHHE 

f (OJ = (l-x2)2 
201 • 

rO> = (1-x2
)(5-3x2) 

201 ax 2 

f2~; = f il:~x2) - ;a _Q+2:2-x4) 

2 
20 (1-x ) d 1 

+3 --;s- (jX¢<-;l 

16 (1-x2) d 1 
+----¢(--} 

3 X dx X 

16 

;n. 11 



f (2) 41-163x2 + 259x4 -65x6 + 24x8 
510 "' ------ ---6;4---------- -

;n.3/ 

;n.4/ 

Ceo~cTsa 1-1 npeACTaeneHI.1e e Blt1Ae PRAOB ¢YHKt..tvtt1 ¢(1-), ~(-!._) 
"b(~) "3 /n.1-n.4/ CM. B T€KCT€ /17-21/. X X 

X 
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