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1. Let f(t) be an integrable function on the interval [—=, x],
then we can consider the Poisson integral

(1) wren=_1 f ) 1—7? dt (0<r<1, 0<0<2q).
2z J 14-7*—2r cos (t—6) o

The following theorem concerning the Poisson integral is well known: 4f
i8¢
f(@t) has a derivative at t=@0,, then we have limiu(—é’:;) =f'(0,). The
r>1

purpose of this paper is to investigate whether this theorem holds for
other derivatives. As

au('re) —1 1—72
(2) f‘f() (1+'r2 27 cos (t— 0))

we shall cons1der the mtegrals of this type.
2. We shall begin with the positive result.
THEOREM 1. If f(t) has a symmetric Borel derivative® at 6,,

then we have hm u(re“") B; £(8,).
Proof. Wlthout loss of generality, we can assume that 4,=0 and
Blf(6)=0. If we set F(t)= f ’&)“Eft_’(:ﬁdt, F(h)=F(0)+he(h), it

]
follows from the hypothesis that for every >0 there exists d such
that 0<h<é implies |e(h)|<e. Fixing 6 we divide the integral (2)
into three parts:
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Integration by parts leads to the evaluation of I,
1—7r *| 9% ( 1—72 )l
LisM """ M| |2 dt<K(1—r),
|L| 4'rsin‘5/2+ «[ (1=m)

ot* \14+7r*—2rcost
where M= f . | f®)|dt, K is a constant not depending on ». Therefore

1) A function f(¢) has a Borel derivative a( o) at 6, if 1»"‘6 -il"— f h&ﬂ’z;wdt=a
>

]
and we write it B'f(6,). Similarly f(t) has a symmetric Borel derivative B,f(8))=ea at

h () - —_
6, if lhm(x’%- j L(—"—t—t—)—é#“——t)—dt:a, where the integrals are taken in the sense of
: 0
lim
>0



