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ON COMPOUND BOUNDARY PROBLEMS

Abstract

In this paper, the so-called Riemann-Hilbert compound problerﬁ, or briefly, RH
problem, is considered and solved. Let D be a (simply connected or multiply connected)
Liapunoff region with boundary L, and I" be a finite set of non-intersecting and mutually
exclusive smooth contours in D. By I'* we mean the clockwise sense of transversal along
I', and by L*, the sense of transversal which preserves the region D at its left-hand. The
problem here considered may be formulated as follows

Find a sectionally holomorphic function @(z) in D (i. e., regular everywhere in D
except on I', but continuous to I" on both sides of it, and also continuous to L), such that
conditions (1.1) and (1. 2) are satisfied, where G(z),g(z) are given on I, G (7)540;
A(t),c(z) are given on L, A(¢)750; and all of them satisfy Holder conditions.

This problem is solved by the method of elimination: first, solve the “Riemann part”
(1. 1) of the problem and take a particular solution &, (z), and then, by changing the
unknown function @(z) to ®;(z), holomorphic in D, by means of (1.5), where X(2) is
the characteristic function of the problem (1. 1), the problem is reduced to a Hilbert
.problem (1. 6). The index K of the reduced problem, called the index of the RH problem,
is easily proved to be the sum of the index « of G(r) with respect to I" and the index % of
A(¢t) with respect to L. Thus, the solubility or the number of solutions of the RH problem
can be readily analyzed.

The case in which I" consists of open arcs is also considered, and the solutions of the
RH problem may also be classified into classes A, just as the Riemann problem. It is found
that the special ends of the latter serve also as the special ends of the former, the solution
of which must be almost bounded near them. The index relation is just the same as before.

If G(z),A(¢) are regarded as non-degenerate matrices of order N, and if g(r),c(¢),
@(z) are N-dimensional vectors, we have the vector RH problem. This problem is solved
similarly and the index relation still holds, but in this case the indices must be understood

as total indices.




10 AT HAEEI R ERRLFRL AR

[B&TFXKFFRARMFNM,1962,5:15~20:HBTHFFRARMF SR
(BF AT RFER), K ,1964,(1):1~11; XF &% 48 . Chien-ke Lu. On com-
pound boundary problems. Scientia Sinica, 1965, 14(11): 1545~1555. ]



JA 3 Riemann PR EBREAFFHREA 1

/& #A Riemann i3 {H 6 &
REABHNDZDEINE

%

JA# Riemann 1 {H R E AU R R A FREADEEE. XTH R A TEH
Riemann ﬁﬁfﬁ]@, BATE 1954 8 &. ' Taxos 1 J1. 1. Unspnkosa FIFFZEMY. T TBFR
BRI, AEEE 1956 FHARY (ZB B3I [4], §52 FREBENED, BIEHE
B —BHpas., NTARSEX, APLEREEENEE. Z2] bR hgHH T~
MBNEEE, FaHT —SERKNE ERNE, BELANERT, BRSEXS T
4k (BD B <F BB B AT RO MBS KA IHE, MAEXEER T, R A IR EE.

A — B PIE H AWH Riemann (A R, #5512 X AT TALVES MR FER
ERMiTe. XBEANRRBTHRABE, X—FEYHT. H. Canun FI FIRMIH
HFEPREARFAYRE (B2F6IR12D.

A3 B BEFT AR Riemann 18] [5) R 78 38 4 F T 1) B R 9 1 . E AR XK
[ELERT AR R EE (B6)), ERARMBEE. EHH U Mycxenmmenm
FEE (RL7], B8 BIXER, REEEMAIFrESE R AR RE L, HRED
THRBFZEEFFINBOERER,

XU BRI A A R AT B F R, BW. T. Koiter [11]. FIADUHM
Riemann A{H [FEBHEER BT RB—RAFRBHER, AREALTRZF. BHit, A
PAGFfR <M BRERRPNE.

iflig

i

$£—% MM Riemann )ZI{EIEJ@

51 HMBSH

1. EBAGRE WL k=0,11,42,-) AEFNHEAMNLBIMLE, TIEEER



