DEMONSTRATIO MATHEMATICA
Vol. X1 No3 1978

Grzegorz Decewicz

NON-CONTINUOUS AND NON-LINEAR HILBERT-HASEMAN PROBLEM
FOR A SYSTEM OF ARBITRARY POWER

Let us consider a region s* bounded by a smooth Jordan
curve L in the complex plane C, A tangent to the curve L with
any fixed direction forms some angle for which the H&lder
condition holds. Let S~ denote the complement of the set
stu L to the plane C, The origin is assumed to be in the
region s*.

Let Lo =L - {01,02,...,cp}, where the points CisCoyes
..,cp € L; p=> 2; are labeled in coincidence with the positi-

. . N . - N o/ S/
ve orientation of the L. Thus LO = Ccjc, U 0203 U sse U cpc1.

Definition (cf. [1])s Let te te ,1CCChq
for n=1,2,...,p and Cos1 = Cqe Let W:L,x LQ—* C Dbe
some auxiliary function such that

(1) wit,t ) = [t-c | [t ~c_,.]]%*",

n+1|

where parameters d and h are fixed and satisfy the follow-
ing conditions

(2) 0<d <1, 0<h<1, 6 +h <1,

The class Jﬁg ig defined to be the set of all continuous
functions ¢ : Lo—* C for which the following ineguali’iee
hold
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[——] t'°n| l¢(t)l < const,,

n=1
(3)

(t,t')lw(t)-¢(t')| < const. | t-t']
The space A . Consgider 5 linsar snace J\I . 1Its roinss
¢

(4) U=[f]

gre all continuous functions T : LO—* C., XFor every I iae

following cordition holds

(5) cun | d*hlp(g)lc oo |
g tggo E:] It i I l o l

al

s
6]
1
4
&
[
)

The norm ||U{| of the point (4) is given by tie

(6) lull = up ffj ]t-cn1‘+hlf(t)|.

o n=1

Let B denote an srbitrery set of indices. ihe opace A =

= | /\ﬁ with the Tichonov tooology sucir that,for every

, N\, = /\L is s locelly convers Hausdorff spece,[z].
0
Let us consider the following nroblesa., e want to nrove
that txera exists a syctem of holomorphic functions

‘ - . . \ n

Sy st — writh the a i ase -

1 5 }ﬁeB 1 the boundary values in clas f%
S?tlLI 7ing the condition



Hilbert-Haseman problem _3

(7) qs/;'[aﬁ(t)] = Ggltlgs(t) +

* F/s[t'{q’}“[ (t)] }zree’{ [“az(t)]}arzea’
f®63[°‘zr ’(c)] ol %La L‘m] . |
ned U, E %neB

where ag ,ag s Gy Fg for BeB, are given functions.

FPurther, for the functions Qﬂ the inequalities

(8) |q;5(z)|<__°_°_’%, n=1,2,00ep, RBEB
|z-cn|*

nmust holé in any sufficiently small neighbourhood of every
point CqaCpresssCpy where 6, € (0;1).

The problem stated above is a generalization of some re-
sults presented in [9], and in the proof we employ the method
vhich was first used in [3] and [2].

We make the following assumptions:

1. The functions @g ¢+ L—™ L, for pBeB are one~-onto-
-one. They preserve orientation and do not change the posi-
tions of points c1,02,...,cp. These functions have first

derivetives a% : L— 1 such that the H8lcer condition

7 3 h
(9) |oL/§(t) ~ ag(t ), ékdlt-t]
¢nd ineguelity

(10) 0 < my<|ay (1] < 1iy

h0ld, where k,> 0, h, e (0;1), =and Kk
some conhcstents.



4 G. Decewicz

2. ‘he functions oj : L—~1, for B e B are onecto-one
and onto. They preserve orientation and do not change tiae
positions of points c1,02,...,cp. For these functions the
inequality

o(t) - ag(t’)
B A
(11) 0 < m,< e <M,

holds, where m, and M, are the same constants as in eq.
(10).

3. The functions Gﬁ : L—~C, for every pB € B such
that

- t,!2h,

(12) |oa(t) - et )] < g

(13) O<sé|G/3(t)léS

on the curve L hold, ghere g, 8 and S are some positive
constents and h € Ef; %—. Furthermore, it is assumed that
there is a natural number n, for which IXﬁlsnD, where
I o :
7(./5 = ng[arg Gﬁ(t)]L for esch B € B,
4. The functions TFz:2—~C for BeB defined on

Q:{teLo; <eo, F; € B i=1,2,3,4}

ol
Y
i

satisfy the following inecualities

(14) IFk[t’{u;ﬁ}a- ,{uiz} ,{u?,}} ,{u::4} ”s

1eB JzeB HbeB JAEB
4
< I 1
L — + 1 sup Uy 1o
I'P‘l | t-c,| i rieB



Hilbert-Haseman problem

o Bl AR -
! 2‘15B -T2 3‘2613 3 ‘0”3613 4 a‘4eB
- =2 =3 -4 ]
- Fﬁlt ,{u3.1} ,{ ua,?-} ,{ua}} ,{ uQ} ! <

zr1 €B 3‘26.13 3‘36 B 0‘45 B
Nt 18« i i i
L 22 4N sup lu -n
wit,t' ) 7 reB ! Ti T

on the domain 2, where I, Iﬁ*, N and &* are some positive
constaents; h was defined in the assumption 3 and W(t,t' )
appears in (2). .

It is known (cf. e.g. [7]) that the homogeneous Hilbert-
~-Haseman problem with the boundary condition

(16) By [ (£)] = 6, (£33 (t)

nas a canonical solution Xy 2 C—C for every e B under
the assumptions 1 and 3. This solution is nonrzero on C.

ror the boundery velues X% : L—=C of the solution Xp
the following inequalities

(17) |X/§(t) -xg(t')| sxxlt -] n,
(18) ‘ L ‘ <k |t -t|",
Xelt)  XG(t")

N
(19) kxé'X;(t)léKx

nold on L, where kx and K-x are some positive constants,[&l].
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(21)<

Let us denote

. [ ap (t)
Ny (t,T) = Zﬂil:‘t—t T ot -t peB

~

= Lxt [a <t>},¢ (t) +

7
(¢ )
+2—11'!i 1t a (t) f%_)——dt’ ¥4 € B,
"g’a == ;—X32[ar2(t)}¢52[°"rg(t)] * X}Z[c"fz(tﬂpra[“re(t)] ¥

Py ()
* o %“ “>f?7777“' T2 &

2 -2 o oy Ee

£
i

-1
(%)
sl 1 [ ] el
i 3'3 ¥3 . —(;(f) 3
3
3
pa
2 - [ rye s,
L
4 1 o= * * - * ]
= - =X T , T X T)IP T
Vo, 2 ’4[ 3”4( ):] %"z‘.[ Tq( )] * ”'4[0{”4( ):lﬁ[a%( )J :
) 904(9)
¢ s X [ (t)}f—d’z, r. € B,
271 7 1 p-ay () &
4
‘IL‘.
7
4 4 : o
x@4:ft—t 4Ty 3‘465.
L




Hilbert-Haseman problem 7

Let us consider the system of integral egquations

(22)  gy(4) - [ y(4,7) 5 (21T = By(4) +
L

* { % [“ﬂ(t )} }-1 s [t'{";;} qea'{xiz}raen'{x;‘B} a-ses'{xlaz}f#en] .

B eB,

here {Pﬁ : C—’C}/“_B ig a system of entire functions for
which

’ P (t
sup [eup | B (0)]],
(23) )
[ Pﬁ(t)-Pp(t')l:}
sup | sup. T
peB Lt,tel| |t - t|

are not greater than some specified positive number P,

If the system of equations (22) has a solution
{tpﬂ 2 L, C} ¢p 1n the class cﬁ.g, then (due to the re-
sults obtalned in [9]) the solution of the problem with con-
ditions (7) and (8) is given by the following formulae
j‘ 5‘}3[0%1(”]

(Zni Xa(z) dtr, for 2z e s*

(24) ) /SCB-
’P.s( )

at + xﬁ(z)Pp(z) for z ¢ S™

2 X,(z)

) L
Now, basing on the Schauder-Tichonov theorem we shall

prove that the system of integral equations (22) has at least

one solution in the class Ji . Assume that for every peB,
we have
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(25) 1| {g () pep) = B (8 + { x5 [ogt0] ]

eB] ’

where x} for i =1,2,3,4 is given by the formulae (21).
i
In view of {25) the system (22) can be written in the

)
1 X
eB{"’"ttar

1 2 3}
P t, X [} X ? X
/5[ { 5‘1}qu{ ”‘2}32&{ T3y f

3

ollowing form

(26) g lt) - ‘{-I\iﬂ(t,f) palTldT = Tﬁ[{%(t)}/ﬁeB:]’ peB,

In [9] it wae shown that the system (26) is eguivalent to

(27) g, (%) = Aﬁ[{(pﬁ(t)}ﬁeB:’ ,  peB,
where
(20) Aﬁ[{%(t)}ﬁeBJ - 14 “}s(“}/seB] +

+LjRﬁ(t,f)Tﬁ[{‘P3(t)}peB] ot

and Rp(t,T) is the sum of the iterated kernels of lg(t,7)
and of the resolvent kernel of the bounded kernel (cf.[9]).

Let us consider 2 set denoted by Z(g,x) in the spa-
ce A .Its points are systems of functions {q3 : L— C}ﬂeB
such that on LO the following inequalities

(7T Jome,
Qh“’nl |fa(t)] <,

(29)
Wit b )| g (4)-2p ()| 2|1t [B

- 620 -



Hilbert-Haseman problem 9

hold, where ¢ and 2 are some positive constants. The cet
Z(Q,x) is non-empty, convex and compact (cf. [5] end [6]).

Now, the set Z(p,%) is subjected to the following
transformation

(30) yalt) = Aﬁ[{goﬂ(t)}ﬁeB] ,  BeB.

The sufficient conditions for the point {wﬁ}ﬁeB to be-
long to the =et Z(Q,ae) will be set up. Assuming that the
point {¢ﬂ}ﬂ€B belongs to the set Z(g),ae) we 1lnvestigate
the following integrals

1 % [ (€]
(31) Iy = —fl————rfj—df, ¥ € B,
U A2
¢y (T)
(32) I§~2 - fT.—zapt—rdf’ 72 € By
L 2
| %’[“?r””]
(33) 13 =[—}—73——dt, 73 € B,
3 .
P (t)
(34) ST (L N T

From {7), assumptions 1 and 2, and Pogorzelski’s theorem
[1Q] it follows that there exist positive consients Kqy K5,
" s s R
K3, K4 which ere independent of the point {%}ﬁeB such that
the following formula holds

(35) {1t }

7, 3 Z(K19+K2x,K39+K4ae) i=1,2,3,4.

UieB
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10 G. Decewicz

Due to (21) and (17)-(19), (31)-(35) for every
T1s T 3“3, T, € B, respectively, we get the following ine-
qualities on Lo .

(36) [__‘ |t-c l ‘x1 (t)| 7 K 0+ 2Jt xK19 + X5 ae) ,

’ ' 1 1 ' 1 .
(37) Ww(t,t )|x31(t)-xr1(t )Ié[-z- (KxngKbe.mﬁ) +

+ 3= K (Kjo+Kpe) + K, i2(K 0+K ae)} le-t'18, 5, € 3,

2.1r x5

where K5 =  Bup W(t t )
t,t'e L ,_] | t-c,, |
P
(38) [ ] It-cnl |<2 t)| 1 x? 55 K, (K0 +K o) +KcK P,
: s
with K, = :25 D lt-c | ;

(39) W, v )| (4) - 2, (t )< [2 x—z(—mM s+ 1p KoK M 0+
d.
25{ x(K3Q+K4aC) + == 2.1T 5K i (519+K23c) +

b ‘| h
4 KK P(ME + P)]'t-t |, s € B,

where K, - sup vi(t,t" );
t,t'el

- 622 -



Hilbert-Haseman problem 11

I—Ht-cllw3 (t)l T ( 9+ < K (K 04 Kyx),

(41) [_“t_c||3(t)-u (')| {gnxsuh(x19+xx)+

n=1
_ 2(8+h)+h ' 2
+1—l:l( (145 +KMh<&) X ]+
2 X\ m, X\ my 5p
;n x(I(3 o+ K4x)} 't-t Ih Ty € B,
P
(42) H w-c w ( )|<% i; 9+5';xx(x19+x2u) + KK P,
n=1 o« )

“3) (k¢ )IVT (t) - w,r (¢ )|<[2,t KK MK, 0+ Ky)

1 1 1
+ ?(Kx ;m)- H: X+ -m—p KSKxH:Q) + K?KxP(M:-l-P) +
e

o
+ 1k (x,p+ K.x)] Je-t'| B €B
27 %3 4 ’ v, €B.
Taking into account (40)-(43) and applying once more Po-
gorzelski’s theorem we infer that there exist positive con-

stants K8’ K9, K1O’ K11 which are independent of the trans-
formed point and such that

. . |
(44) {xr.(t)}r . € Z(szi-.-ngl,K1owl+K11w ), 1i=1,2,
i

where the following notations are introduced

- 623 -



12 G. Decewicz

D
1 1‘qe\: 1
wy = 5 K <—¢) 0+ o K (Kqp + Kyl
. i, 216 +h)+h M p
WB=7 Igcmoc +KM K59+
+1K(K +Kx)+1—KK’th(K + K4
2n 39+ Kgx) + o KK (K 9 + Kt
(45)‘W=J—K1— + 2K (K, 0+ K, % + K.XK_P
453 P+ o KxlK 9+ Ky 6hxt e
oc
o1 1. 1, N1
42 (Kx EeE] UereKs T K [ 2w B Kapekywd +
oC o
1 .h h
L + 57 Kg(Kqy o+ KK ML+ K, PK, (1, + P).

Furthermore, according to (14), (19), (30), (36), (38),
(44) on L we have

P P
#6) | ] [e=eal [rg)] < [ ] femeyl?
n=1 n=1

<M 1—MM*( +w,, +Kow o +K whtKow, +K w) )] + K P
SR kx[+ D bk R W 94] 6

L [{%(t)} a«s]l <

for every pB e B, where

r Wy 9+ K(K 9+K¥)

{47)3 w, =;—K 9

. Rp(t,'t) | dl{'

§ ﬁeB tel  n=1 T r-c 8
o] i::]l l Cnl _I




Hilbert-Haseman problem

13

Let us notice (cf.[9]) that from (26) it follows that
the transformation (30) takes up the form

(48)

From above and basing on (15},
BpeB we get the following estimations on L0

every

vglt) = {Ns(t,ﬂm(”d‘ * T [{cp"(t)}ﬁeB] "

(49) Wlt,87) [yplt) - plt')[<

<w(t,t')| 1

<

= ' - ,,-* ’ .
+ Ny KXK5I:M+IA (w1+m2+Kn“ +K9v/3+1\8 4+K9w4:| +

. 1{7’3} |o=t'| B,

vhere

(501 1

+

4

._n

2

b[[%(t)}pd] )

+ u(t,t) lf[N"(t’” - Np(t',7)] vlrar
L

(17),

fﬁ[{“’ﬁ(t‘ )}

(X, x+9KVY5‘I&) + ﬁ K (K
= K hrzr—’*{19+1 %),

1 .h 1,
<K15 N+ ——r_‘ 4

1
—-— K
27{ ;\5\-

- 625 -

(18},

39+K4

x) +

(371,

BeBJ

(44) for

|

+

<

1 o ¥ (L " r * . v ¥
{kx [N+I\ (w1+w2+K10w3+h11w3+K10.44+x{11w4 ):] +

r o fp
R E\39+K4x)*
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|Wpft,z)-Np(t ,'t)lw(t,t'-)
sup sup ar!.,
BeB | t,t'eL | 4] B t,ﬁ | t=c,|°

(50) = Ny

The existence of the upper bounds MR and Np defined by
(47) and (50) is guaranteed by the assumptions 1,2,3 and the
properties of the kernel Wg(t,r) (cf. [9]). From the estima-
tions (46) and (49) we obtain the following sufficient corn-
ditions for the transformation (30) to map the set Z(¢,x)
into itself

Cy + CZM' + c3M’x+ C4M‘g <9,
(51)
c5+q6M*+c7N*+(08M+09N)x + (c1‘or.-x+c11n*)9 <%,

where the constants Cyy 1 =1,2,00.,11, are independent of
M*, N*, of the function Fg and of the point {(PP}ﬂGB €
€ Z2(p,%},
It is easy to prove that if the constants * and u*
are sufficiently small to satisfy the ineyualities

< 1
= 2 max(03 + Cyy Cg + cmT ’

(52)

. 1
\ 9
2 max(Cg, C11)

then it is possible to choose 9 = ¢, and 2 =%/ such that
{51) holds, It can be done for example by setting 2 and
x, as follows

-_CJI;-‘I*(C:+C6I¢I'+C N*)+(CB.L +c9 -1)\<31+c2 *)

So I' (0101.1 +C, N J+(1-C u *)(c e +c:9h *_1)
(53)
g W -(C,+C 111‘)(c1oz.z*+c11n’)+( +c,‘.. +C )(c 1)

x =
° (th +c111\1 )+ (1-C )(C il +Cq“'- 1)

- 626 -



Hilbert-Haseman problem 15

In this way we have prcved the following theorem,

Theorem Te If for the constants in the assump-
tion 3 the cornditions (52) hold, then the transformation {(30)
naps the set Z(Qo,xo) into the same set, where ¢ and 'xo
sre given by (53).

liow, we shall prove the following theorem.

Theorem 2. The transformation (30) is conti-
nuous on the set Z(p ,x ).

rroof: AI, is a metric space., Assuming
0

p
Ve>03mgeDVPeBYmeDAMSmMy sup [ﬂ ]t-Cnl‘“h Icpém)(t)-gpp(t)[lq

telg n=4

it is sufficient to orove that

P
Ve>03m _ebVpeBY medam-m, sup [ﬂ |t—Cn|6+h ' l/lp(m)(t)'?fﬁ(t) ':l<605

tely In=4

holds, where D is an directed set and 60 is a positive con-
stant. ‘

Due to {(10), (11), (17), (18) for every T4 € B and for
every m » m, we have

p
(54) sup |t-cnla+h xqigm)(t)-xj‘.(t)’g
tel 1 1
o nz=1
][ o)
. p oC T)|=- o T
<k €+1—K u |—| t +h fqr‘ t'( / q’t' t'( )4
=2 Mx 27 xiez |-cn| T ~.. (t) a7|.
o n=1 L 7:1

[¢]

We want to estimate the integral in the formula (54),
Let us rewrite it in the following form

- 627 -



16 G, Decewicz

(55) f 7 (™) - ol

dT =
L z’-ocrq(t.)
(m)[ =1 _ oMy
_ q’T‘q Lm,nl(r)] (PT,'] ( )dr.{. |}P(m)(t) i cp (t)]J dir )
3 r'uTq(t) 1;] 7 ) —c..o(.’,/l t
" - (n)[ =1 -1
¢p (0)-0 [ (2)] o[l (0)] - @p [ (x)
el [ e el
1 o L -1 T
[o]

where the arc L 1s a part of an arc o y N=1,2,4044,D0,

n “n+l
containing the point ubr(t). “e @scume that the length of
1

the arc 1 ig not greater than the half of the lengta of
the shortest arc o\

n “n+1*
end-point of the &arc 1 coincides with any end-point of the

In the specisl csse, waen any

gre ¢ we assume that the length of the src connecting

o

n “n+1?

the point oy (t) to the common end-point of ercs I and
1

ck’%n+1 is no greater than the length of tine remainder of
the 1.

The set Z(Qo,xo) is a cartesian product of 2 collection
of closged sets, hence it is slso closed, Let the point

{vﬁ: Ld—*'C}ﬁEB be the limit of & genreral sequence

{¢ém)}ﬂeB’ m € D, of points of the set Z(9_,x ). It follows
that the coordinates of the point {?B: L——*C}PeB satisfy

o
conditions (29) with the constants 9, &nd %, (given by
(53)), for every PeB. Let us denote the terms on the

. . . - 2 3 4
1 - [ =4 s
right-side of the formula (55) by 171, ITH’ IqH, nd IWH’

respectively., Then for every 7Y, e B snd for every =m € D
we obtain

- 625 -



Hilbert-Haseman problem 17

(56 sup ' t-c
) e n

o n=1

1 2
I ®) +IT1(t)|<

2% (6+h) P d+h ik <
<SEma e sw Hl“r“"%l S
E A I R
= 1 1
D
(57) sup m N REXQIES
tel | 1

< 29, ———sup ﬂld: t)-clh <¢,
mcc

f . (t)
- o
l'l.’ 1:|

if tae length of the arc 1 is sufficiency small, [1]. Let
the lemgth of 1 be fixed to satiefy inequalities (56) and

(57). Then I‘}r is a regular integrel. If m» m  end
1
7€ B, then for the arc 1 1ying within the arc C}-/Cn_'_.],
the integral IA‘T can be estimated as follows
1

p c, M<5+h
(58) sup ’—| |t-c §+h II t)' ——?—f— €,
th":'l’o n=1
but in the case, when the arc 1 has the common end_point
cy with the arc ckjcnﬂ, then I‘,‘q can be estimated as
follows

- 629 -



18 G. Decewicaz

§+h ‘ &
t~c I \t)l<
tel ﬁ [t-¢n T =

(59) sup
2 n=1
S+h
L . dl
J_L)l_1'_gL_ + cw:-:rﬁ*“f oy T &
+0+h b +0
Il |7 =ea]” ] ey |+

* . e s .
where 1 e L 1s an erc of the length Ill. Thic erc aas
only one common point Ch witn the ore 1., The constenis

- I abining tr -
014, 015, C16 are dependent only on Dye Combining the re
sults (54), (55)-(59) we deduce that there is a constent

-0+D S+h
d, = Kx + K {2+max [C14Lm 15ILIL +

1 2 on 111 ’ |l|1;3+1

§+h dl
+ C P
16'% f Ir -C é.*'hl'c‘-<:n|+m°c)j]

such that

(60)  sup [i] |t [ (55 - x) (60 ] < e
tely n-1 1 1

for every m m, and for every 11 € B.
The seme arguments lead to the proof of the existence of
positive constants &, and 65 such that

p
(61) sup ﬂ lt-cn|d+h| T(m)(t) - x,z,‘. (t)‘< 8,
tel | | 2 2
(62) sup {21 |t-c |5+h wi(m)(t) - (t)] < 6.¢, i=3,4,
tel n i T 3
0o n=1

for every m » M and for every Ts € B, s8=2,3,4.

- 5630 -



o _____Hilbert~Haseman problem .19

Lue to results (40) - (45) we see that there exist con-
storts ¢, = max[wB(po,ub),Wd(Qo,wb{] (a?d ¥ =
= i ) 1'* ~ whi ilm € b4
= [uB(QO,xO),J4(90,xO)] for which {w.r,i }7§§B Z(oq,%,0,
i =3, 4 holds for every m e D. Since the set Z(9,,%)

ig closed, it contains the limits {wz'}T'eB of the gene-

. iJ i

relized secuences {Wk}m)}T'eB’ where i = 3,4, m € D, From
i i

(21) we nave

3(m) 3
w13m (1) - WTB(t)

(63) x?ém) (t)-x%(t):j F— dr =
L
[o}
3(m) 3 3 3
I wré’“ () - wé’“)(t) f w,rB.(t) - er(z)
= T -t d? + T -1 aT +
1, 1,
W@y 2w (1)
T T
IRy | IR . B i
3 3 1, L-l,

where 1, is an arc containing the point +t and of ana-
logous properties as the arec 1 considered above. Now, for
the integraels (63) we can find the estimations similar to

(57)-{60). Hence there exists a positive constant 5; such
thet

p
o - ] §+h| 2(m),, . 3 X
{54 sup I It-cn| IATB {t) - xTé(t) < 336

de for every m » 2y and for every T3 € B. . Analogously,
) i : ‘g *

e eocn stevg that there exists a positive constent 64 such

+
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(65) sup | t=c 6+h| 4“"" - x% (%) <6Ze
teLo n= 4

holds for every m » m, and for every 7y, € B.
Due to (15), (30), (59), (60), (64), (65) for every P eB
and for every m > m, we obtain

b s -
(66) sup (_1 It-cnl +h lWé“)(t) - vﬁ(t)l <

teLo n=1

1. x x *
< i;—mo N (dy +d, + 53 +0,0€,

where

P Rplt,7)
(67) M = supi1+sup l_llt—cn|6+hf | 2(%,7)] dly ]
BeB| tel |} _i I ,—R]I,C_cn|6+h J
n=1

which was to be proved.

Hence all the assumptions of Schauder-Tichonov theorem
are fulfilled., Now we can formulate the following tneorem,

Theoren 3. If the assumptions 1-4 are fulfilled
and for the constsnts appearing in the essumption 3 the con-
ditions (52) hold, then the system of infegral equations (22)
nas at least one solution {Qﬁ Lg——'>c}ﬁ€B in the class
of functions hd

Theorem 3 and earlier considerations show that there is
at least one solution which can be expressed by the foramulae
(24) and which satisfies the conditions (8) and (9).
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