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Abstract To following boundary value problem
a(t)BT(E) + b(t) 8T [e(t)] + c(t) @~ (t) + d(t) 2 [a(t)] = (1)

this paper has given out the number of linearly independent solutions and the conditions
of solvability, so as to deepen the study of the problem to the same level as that of

following problem
a(t) B+ () + b(£)DT(t) + c(t) B (1) + d()27(t) = flt)
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This paper discusses a boundary value problem on the unite circle L : |z| = 1 fox
the following equation:

a(£)8T(t) + b(£) @ [a(t)] + c(t) 2 (t) + d(t) 2 [a(t)] = f(E) (1)

: which the unknown functions, ®*(z), ®~(z) are analytical within D and D~ respec-
tively; and functions a(t), b(t), c(t), d(t), f(t), o/ (t) € Hy(L): where a(t) is the positive
and negative shifts that satisfy conditions (K2) of Carleman!!].

A special equality can be expressed as follows:

——

a(t)BH(t) + b(t)DF(E) + c(t)@7 () + d()2(2) = f(E) (2)

To the problem. Ref.[1] has given out a theorem as below.
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Theorem 1 To classify the problem (1) as the Noether problem needs the neces-
sary and sufficient conditions as follows: when a(t) is a positive shift, 8(t) # 0; when
alt) is a negative shift, 01(2) # 0, 62(8) # 0, where

8(t) = a(t)cla(t)] - bla(t)ld(z)

6:1(t) = a(t)ala(t)] - b()0lalt)]

02(t) = c(t)c[e(t)] — d(t)d[a(t)]
If there exists V(t) = b(t)c[a(t)] -Tu{cf[t]]d(t], it is easy to testify the following identities

6(2)8[cx(t)] — V)V [a(t)] = 01(2)82(2) @3
61(2) = thlal(t)], O2(t) = Gala(?)] - (4)

It is expected by the author of [1] that the study in (1) can reach the same depth as that
of the problem (2). The reference has discussed such cases as c(t) is a positive shift and
81() = 82(t) = 0, and «(t) is a negative shift and #(t) = 0 and none of 8(t), & (1), Balt)
is zero. To the former the reference has given out the number of linearly independent
solutions and the conditions of solvability. This paper will study the problem (1) under
the conditions §; # 0, fip = 0 and #2 # 0, #; = 0 s0 as to deepen the study of problem
(1) to the same level as that of the problem (2).

1. A Case that af(t) is a Positive Shift and f;(¢) =0

By making complex-conjugate and transferring of ¢ into o(t), two equalities will
be derived from (1). Then by eliminating ®+(«(t)] from the two equalities, a function
which is equivalent to (1) will be derived as follows:

a1 (1)@ (1) = —0la(®)]® () + V(2) &-[a(E)] + f(2) (5)

where f1(t) = f(£)afe(t)] — f[ﬂ{t]}ﬁﬁ. In order to ensure that (1) belongs to the
Noether problem, it is supposed #(t) # 0 and the following boundary value problem is
to be considered

b+ {alt)] = _ﬂ_ﬂw_l_ () /1 (t) + V(1) file()]
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where F(t) = 8;(t)®T(t) = f1(t), ®*(2) is the solutions of the problem (6). According
to (3), V(t) #0. |




