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37. On Green’s Lemma.

By Masatsugu TsuJt.
Mathematical Institute, Tokyo Imperial University.
(Comm, by S. KAKEYA, M.LA., April 13, 1942.)

1. We will prove the well known Green’s lemma in the following
generalized form.

Theorem. Let D be a domain on the z=x+1y-plane, bounded by
a rectifiable curve I' and A(z)=A(z,y), B(z)=B(x,y) be continuous
and bounded functions of z inside D, which satisfy the following con-
ditions :

(i) lUim A(2), lim B(z) exist almost everywhere on I', when z tends
to I'" non-tangentially.

(i) Az, ¥o) s an absolutely continuous function of x on the part
of the line y=yo, which lies in D, for almost all values of vy, and
Bl(x,, ¥) s an absolutely continuous function of y on the part of the
line w=mwx, which lies in D Jor almost all values of .

(iii) SS ( 1;;1 l 2 dedy is finite.
Then ?
ﬁ (%‘3 +3§~)dwdy=§r(A(z)%—B(z)—dd%)ds

where ds is the arc element on I’ and the line integral around I is
taken in the positive sense.

The extension of Green’s lemma for a domain D, bounded by a
rectifiable curve was first proved by W. Gross® under the condition
that A(z), B(z) are continuous in the closed domain D+I and
aA °B
oz’ oY
extension under the condition that A(z), B(z) are contimuous in the
closed domain D+ 1" and the conditions (ii) and (iii) of our theorem.

We remark that since A(w, ) is continuous, the Dini’s derivatives:

are continuous in D. Recently W.T. Reid® proved another

A, y)=lim A@ThY)—Al,y)

R>+0 h

Ai(, y)= lim A@Th =4 )

h>+0 h

are B-measurable functions of (x, ¥)®, so that the set £ in which
Al(x, y)=A}(x,y) is measurable. By the condition (ii), %4— exists al-
= x
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