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Abstract. For the double singular Cauchy-Stiltjes integral over spanning
set of the bicylindric domain, the Zygmund type estimate is obfained that
relates the partial and mixed moduli of continuity of the singular integral and
its density. On this basis, some spaces are constructed that are invariant with
respect to the double singular integral.
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Let y" be a closed Jordan rectifiable curve (c..r.c) on the complex
plane z, (k = 1,2), which divides the complex plane into two parts the

interior D, and the exterior D, . The curves yl and y? define four bicylindric

domains D* =D xD, with the boundaries having the common part A=y y?
known as spanning set. Let

(DW(Z)Z 1. - :(S)d\V(S) (-l )
(2r) .Ilk_!(sk -7,)

be the double Cauchy-Stilljes type integral, where z=(z,z,). s=(s,,s,).

dy(s)=dy,(s)dy,(s), f(s)eC,, C, is the space of confinuous functions on A,
v, (s) being functions of bounded variation on +* (k=12). Under the
investigation of limiting values of the function CDW(Z) there appear the

following singular integrals:

(X f j(s;t)d\y(s) . [(1&) f ](s;t)d\p(sl)

. (OAllfj(s;t)dw(sz)'

S 2 S, _tz

9,'(t)=
‘I H(Sk - Zk)

2
k=1

<

(2)
where  Af(s;t)=f(s,,s,)— f(s.t,)— F(t,,5,)+ Ftut,),  Af(s,it)=F(s,t,)- F(tt,),

Af (s, 5t)= f(t,s,)- f(tuty).
We denote
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f,(t)=0y 1)+ 9, )+ (). (3)

In the case v, (t)=t (i=12), we write f(t)=g"(t)+g°(t)+g*(t).

To study the properties of the integral (2), we arrive at the need to
select the following main characteristics of the functions f eC,:

1) mixed modulus of continuity (§=(5,,8,). 8,>0, 5,>0, £=(£,,&,)):
(Xf)(s;t*
1,0

. .10 ( &) 10
2) modulus of partial continuity w:(8,)=3,sup——"*, o(f;5,)= sup |Af (stz;t}

€128, 1 tey

11 11
oi(6)=5,-5, swp UG8 5D \nere it .5)= sup

£,28,,6,25, & = S
[s-t5|<3,

Af (stl ;t} .

and (g;f(é) 8, sup ——=222 ( 19, 0Yl(f;ész):sup sup

€225, 2 ey [s,—1] <5,

Let us @ 4100, = P, denote the set of functions w(3,,5,)=w(8) defined on
T?=(0,d,]x(0,d,] and belonging to ®' in each argument, i.e.

1) o(8)ed,,, by §, for any fixed &,

2) (3)e @, , by 8, for any fixed 8§, .

We intfroduce the Zygmund type operOTor

)0Y2 (5, ) ,
Z((D;&e\v,éw)zz(w 81,52,91%,92%,91%,6 Wz) Jﬁ 0)(9‘” &1 9“’ (&2))d§1d§2+

¢ lor ()05 () o0y (2,). 01 az)
,dg, + 9, — dg,dg, +
we) o [07(5)] -0 ;“(az) I ezjﬁz 0y (e,)- oy (&,)f
T elbrE)orE,)
,de, .
o @)f oy e )f
Theorem 1. Let feC,, y, eV, (k=12).If

+9,

o

N

+9,0,

e‘lll bl 9‘4’2

>

}Md@w(n) = I%de‘“(m)defz (n,) <o

then the limits |imog§/'?s(tl,t2), !imogjfs(tl,tz), !imogifs(tl,tz) with any fixed &, €(0,d,]

£,—0

in the first limit and any fixed ¢, €(0,d,] in the second one, exist uniformly in

t,t,.
In the following theorem we use the notation
si(0)-{ rec,: [ Bar )< g“’f&(fl) ot (g <on [y )< }
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Theorem 2. Let f e 3y (A) with w=(y,,v,), v, €Vi. k=1,2. Then the following
inequalities are valid

2;(51,82)3 clz(iéf ; a;eW;éWj, 0<9, <d,, k=12

1,0

11 - 1,0 -
wf(sl)scz{z(mf ;al,dz,e\",eW}z(cof ;81,9;“1,9;“1H, 0<8,<d,,

01 11 - 01 -
mf(sz)scs[z(mf;dl,sz,eW,eW)+z(mf;sz,egz,eg’zﬂ, 0<8,<d,. (4)
Let oe®_,. We introduce the linear space

10 0,2

K{ et 00(6,,5,)=0(0(6,.5,)). o1 (5,)=Olold,.0,) eof<sz>=o<m<dl,82>>}

and equip it with the norm

CA}'

||f||Km:max{1’<:2f,lc'?f,“ ,

where

12 w2 10 N 0,2 o2

Cr = sup 1(3,,3,) 62), S =sup o1(3,) of sup—mf(8 )
81,5550 0)(51, 52) 5,50 03(61, d ) 5,50 OJ(dl, o )

Theorem 3. Let dy(t)=F(t)dt, where F(t) is limiting value of the function

analytic in D* and continuous up to the boundary and
d

meSod):{ me@Tz:I%deF(§)<oo
0
J‘ (il (]' )<oo }
gl 0
Then feK, = f, e (mae)
Theorem 4. Let f eK_ . Then

0f (5)~68(k=12), oe{weI®: Z(w; ,,8,)=0((3,,5,))}

f eK, aswell and HFH‘K [l
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