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In the work Bisingular integral equations with the constant coefficients in generali-
zed Holder spaces are considered. The collocations and reduction methods are improved.
It is shown that it suffices to find the coefficients of interpolation Lagrange polynomi-
al (Fourier coefficients respectively) of the right side for construction of approximate
solutions. It is established that in the considered case rapidity of convergence of approxi-
mate solutions to the exact one depends only upon constructive properties of the right
side.
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H. B. CHUXKKO Bucuneysaphvie uHmMezpasbHvle YPasHEHUA ¢ NOCTOAHHBLMU
rKoapPuryuenmamis 6 0600wEHHLT npocmpancmeax I éavdepa

B pa6ote paccmaTpuBaioTcs GUCHHTYISIPHBIE HHTETPATbHbIE YPABHEHUST € TTOCTOSTH-
HbIME KO3 duiimeHTaMu B 000OMIEHHBIX TTpocTpancTBax [énbaepa. ObocHOBaHBI Me-
TOJBI KOJUTOKAIMH W peayKimu. [lokazamo, 9To JJIsl MOCTPOSHNST TTPUOJTUKEHHBIX pe-
MIEHUH TOCTATOYHO HANTH KOI(MDPUITMEHTH! HHTEPIOAIIIMOHHOTO TouHOMa Jlarpamxa
(koabpunmenTsr Pypbe COOTBETCTBEHHO) MPaBOil YacTH. YCTAHOBJIEHO, 9TO B PacCMa-
TPUBAEMOM CJIy9Iae CKOPOCTH CXOIUMOCTH NPUDJMKEHHBIX PEITeHNH K TOYHOMY 3aBUCHT

TOJIBKO OT KOHCTPYKTUBHBIX CBOICTB IIPABOA 4aCTU.

In the papers [1, 2| the reduction and collocations methods of approximate resolving
of bisingular integral equations (BSIE) in generalized Holder spaces (GHS) were consi-
dered. This paper deals with the case, when the solution is obtained in an elementary
manner, namely, the characteristic BSIE with the constant coefficients are considered:

(Ko =)aop(t, ) + a1(S19)(t, 7) + a2(S2p) (t, 7) + a12(S120) (¢, 7) = f(t,7), (1)
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flt,7) € Hy(y), v = 71 X 72 is closed Lyapunov sceleton, H,(v) is GHS with the
standard norm [3, 4]:

Hy,(v) = {f(t,7) : w(d1,02; f) < Crw(d1,02),w1,1(d1,62; f) < Ca1(01)Q2(02)} ,

1F ), = I (Tl + HFw) + HT (f0) =

w(61,62; f) w1,1(01,02; f)
ey 767l + 5245:;%&0 w(o1,02) 5240220 1(01)Q2(62)

Here w(d1,d2; f) is the modulo of continuity of f(¢,7), wi,1(01,02; f) is mixed second-
order modulo of continuity of f(¢,7); w(d1,02) is fixed modulo of continuity, €;(6)
and Q9(0) are the simple one-dimensional moduli of continuity which are assigned to
w(01,02) (so, w(d1,02) is the structural characteristic of the space).

We say f(t,7) € Ho(f’s) (v) when r-th and s-th particular derivatives of f(¢,7) by
variables t and 7 respectively are belong to H, (7).

We denote
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Suppose A = APATATA = (a3 — a3 — a3 — a},)? — 4(apa12 — a1a2)? # 0, i.e. the

equation normally solvable (Noether’s one). It may be noticed that if A%, Al A2, Al2
are the constants then the equation (1) has a single solution.
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According to the collocations method we shall seek an approximate solution of (1)
in the form:

@mn t 7— Z Z Ckltk ! (2)

k=—ml=—n

Unknown constants cy; are determined from the system:
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+A Z Z ckltk L — f(tp,79),p =0..2m,q =0...2n, (3)

k=—ml=—n

where {tp}g;”(), {Tq}g’;o is the system Fejér points on . The following statement is

proved.
Theorem 1. [1] Let f(t,7) € H, u), A # 0; w?(51,8,) is that H o) C H, ),
0 )/925), 2V (6)/92)(8) are increasing functions and Indy In §; —2 - @1.02)

2 (61)0f (52)
0, as d1,01 — 0. Then the system (3) is uniquely solvable with any ¢; < m/n < cg, and
approximate solutions (2) converge in the space H ) to exact solution ¢(t,7) of (1)
with the rapidity

D(1/m,1/n) )
QO (1/m)s” (1/n)
The immediate construction of solutions of the system (3) is rather tedious. It may

m n
be simplified. Indeed, let (Lyn f)(t,7) = Y. > futhr!is the interpolation Lagrange
k=—ml=—n

polynomial of f(¢,7) by the Fejér points system, fr; = f(tg, 71). Denote:

”90 - (PmnHHw@) =0 <lnmlnn
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Using factorization of the operator Ky it is easy to receive that the system (3) may be
written in the form:

Ckl fltg, ), k=0..m,l =0..n

Ckl fg, 1) k=0..m,l=-n..—1
A? e = f(te, ), k=—-m...— 1,1 =0..n
Al2¢ = flte,n) k=—-m...— 1,1 =—n...— 1.

From this we obtain the solution of the system (3) explicitly:

cklzgﬂl,k—o ml——n -1

Crl = Aiss k: =-m..—1,l=—-n...—1.
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It follows from these formulas that for construction of approximate solutions of
characteristic BSIE with the constant coefficients it suffices to find the coefficients of
interpolation Lagrange polynomial of the right side.

In the case when v is the unit bicircle, according to the reduction method we
shall seek an approximate solutions of (1) in the form (2). Unknown constants cy; are
determined from the system:

A = fr,k=0..m,l=0..n
Alcy = fu,k=0..m,l = —n...—1
A%cy = fu,k=—-m...—1,1=0..n
AP2¢y = fu,k=—-—m...—1,l=—n..—1.

(4)

where fy; are coefficients of the Fourier series of the function f(¢,7) by the function
system {tFr!}:
f(t,7)
7{ s kHdth,k‘,l =0,+1,+£2...
Y1 Y2

From this we obtain the solution of the system (4) explicitly:

czl:%k:() .m,l =0..n
c};l—%kzo m,l=-n..—1
c,’;l:%,k‘:—m —-1,1=0...n
c};l:%,k:—m —1,l=—n..—1.

So, the problem of construction of approximate solutions of Noether characteristic
BSIE with constant coefficients reduces to finding the Fourier coefficients of the right
side. In the case of reduction method the analogue of the theorem 1 is proved also.

Theorem 2. [2] Let f(t,7) € H u), A # 0; w?(51,89) is that H o) C H_ @),
a(5)/0P(5), 289 (5)/9? (6) are increasing functions and In 5y In 6 — 20102
Q17(61)257 (62)

0, as 1,01 — 0. Then the system (5) is uniquely solvable with any ¢; < m/n < cg, and
approximate solutions (2) converge in the space H ) to exact solution ¢(t,7) of (1)
with the rapidity

1)
HSO_(PmnHHw@) = O <lnmlnn (1/777,, 1/”) ) )

o (1/m)Q5” (1/n)

By the immediate verification it is easy to make sure that in the considered case
(Noether characteristic BSIE with constant coefficients) rapidity of convergence of
approximate solutions (2) to the exact one depends only upon constructive properties of
f(t,7) . And if we require the particular derivatives of f(¢,7) are according with certain
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conditions that estimates from the theorem 1 and theorem 2 may be strengthened. In

particular, if f € H&’S) (7) [3] that estimations of the convergence rapidity may be

improved considerably, namely:

(1)
o = emnlla o, =0 (Inmlnn <1r + 1s> (;‘)’ (1/mv(;)/”) .
) ) om0 1)
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