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Integrals of Cauchy Type in C* Space*®
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(Dept. of Maths., Amoy University)

- The earliest paper to study boundary behavior of the integrals of the Cauchy-
Martinelli type was [1], But up to the present, not many boundaty behaviors for
the integrals of the Cauchy-Fantappi¢ type are discussed. In this paper, we study
the boundary behavior for the following form

F)={ 1oKeE2 W
It’s a kind of integral with Cauchy-Fantappié kernel more general than that in
paper {2], where 9D, the boundary of a bounded domain D is a smooth hyper-
surface, E denotes a neighborhood of D, f(£) satisfies Holder condition with index
a(0<<a<<1) with respect to £ on gD,

_(n—11 @*[N(,2)] -
K(&)2) = =i “rp B 5 N\OE) 08 =dE NG A NdE,,

O*[N(E,2)]= D, (= 1)"'N; AN ; AGN, A+ AN  A-+-dN; oy A-dN,,

i=t

ME,Z) = Z(E,‘ ~Z;)N;&,2), NiE,Z) = (E,‘a ZHP(E,Z)+6;(6,2).

f=1
Where N;(5,Z) and @(&,Z) are functions of class ¢ on ExXE, E is a zero free
region of ®(£,Z), M(&,Z)+#0, when & +Z. Moreover, [0;(£,2)|<O(|£-21%),

‘@%éf@~l <OUE-ZIT), K, j=1,2,0m, B>1, r>0;
Q=9D-3dDNS.(1), S.(t)={E[|E-1t[><e?},
We obtain the following main results:
Definition If t&gD and if lixzx Lf(g)x(g,t) exists, then F(t)’=LDf(&)K(5,t)

called the Cauchy principal value of (1),

Lemma 1 (i) If £Z on E, then _
/0, ZEE“D’

J'DK(E,Z)=“§1/2, ZEoD,
3. /
7;1, ZED.
(i1) The Cauchy principal value of J‘ f(EYK(E,Z) exists.
ap .

(iii) @(Z)=I [f(E) —f(t)]K(&,Z) is a continuous function at the
oD
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point Z=1t for all tEgD, i.e. lim &(Z) ='®(1),
Z-t
Theorem 1 (i) The integral (1) possesses the inner and the outer limit
values F,(») =lim[ j@©K@E2amd F,»)=tim | j@K&ED,
Z-tJaD 2=t _JoD
ZeD ZEE-D

(ii) The Coxonkuii-plemelj formulas

Fw = 1OKED +1/210), P = 1@KED ~1/2() are valia,
Corollary Suppose f(z) is an analytic function on 7, then F;(t) =f(1),
““temma 2 (i) ‘The limit functions F,(t) and F, (t) satisfy Holder condition on
ab. - - | SRR
(ii) If t€ 4D, then

{
1
|
|

K(t,Z), ZED,

N(...

J K(EZ)K(t,E) =
| - %K'(t,z), ZEE-D.

S

Theorem 2 The composite formula

j K(r,t)j 1oKEn =1

8D 8D

is valid. If g(7) = 2J F(E)K(E,7), then the reversion formula
: abD

@) = ZLDE(T)K(r, t)
is valid.
Lemma 8 Suppose the kernel (&, 1) satisfies Holder condition with respect
to £ and 1 on 3D, with differential form constructed by complex valued function,
then '

LDK(TI, nf soren=| 1@ LDKM, DLEM,

Theorem 3 If ¢(&) and L(&,t) satisfy Holder condition with respect to &

and t on gD, then the characteristic equation af + bKf=¢ of the singular integral
equation af +bKf+ Lf=® has a unique solution-j.:% in the ¥ classes, and
it is equivalent to Fredholm equation Af+ [*f=¢* where A=0?-b2+£0, L*=al -
bKL,
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