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On a certain limit problems for poliparabolic equation

In paper [1] some limit problems for the bicaloric equation in the 
quart plane and in paper [2 ] the similar problem for the rectangular are 
solved.

In this paper we shall construct the solutions of the poliparabolic 
problems in the unbounded stripe of 2 m-dimensional time space.

To solve these problems we shall use suitable Green functions.

1. In the paper we shall give the solution u(X)  of the equation

in the unbounded stripe

Q  =  { X  : — oo <  cc{ <  oo, \xn\ <  c , t >  0, г = l , 2 , . . . , w  — 1},

a and g being positive constants, 6 non-negative constant and m is positive 
integer.

Let H denote the set of functions u(X)  continuous with the deri­
vatives D fD l£lu{X),  |a|4-2/?<2m, satisfying equation (1) in Q, where a 
denotes a suitable multiindex.

We shall construct the function u(X)eH,  which satisfies the.initial 
conditions

(1) Pmu{X) =  F {X ) ,  X  =  (x , t ) =  (aq,a?8,

where
П

(2) D } u { x , Q )  = f k{oc)

and boundary conditions
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Moreover, we shall construct the function u(X)eH  satisfying the 
initial conditions (2 ) and boundary conditions

(5) P ku(X)  =  hhk( T )  for xn =  o,

(в) DXnP ku(X) = h 2il(X') for =  - c  (k = 0 , 1 ........ m - 1 ) .

2. Let us consider the sets

80 =  {X:  — oo <  <  oo, \xn\ < c , t  =  0},

8{я) =  { X : — oo <  <  oo, xn — ( — l ) 3+1c, >  0 },

where i =  1 ,2 ,  n — 1 , g = 1 , 2 .
For the construction of the solutions of problems (1), (2), (3), (4) 

and (1 ), (2 ), (6 ), (6 ) we shall use Green functions for the equation

(7) Pu(X) — 0.

Let X  denote an arbitrary point of Q. Let X ^  be the symmetric 
image of the point X  with respect to the plane $(1), Xj^ the symmetric 
image of the point X ^ _ ! with respect to $(2) and X ^ +1 the symmetric 
image of the point XQ  with respect to 8{1\ p = 1 , 2 ,  ... Further let X (x2) 
be the symmetric image of the point X  with respect to $(2), Xfl  the symme­
tric image of the point X ^_i with respect to $(1), X ^ +1 the symmetric 
image of the point X ^  with respect to $(2), p = 1 , 2 , . . .  Put

X f  =  (̂ x ? x2, . . . ,  xn_i , cc$}p, t), q = 1 , 2 .

It is easy to verify by induction that

=  ( - 1 Г К  +  ( - 1 ) а2рс].
Put

X ÿ  ~  ( ^ 1  > *^2 ) * • • > *^n-l 1 J

where

■ “ ( - i r c ^  +  t - i n a p e + f ) ] ,  f > 0 , j. = 1 , 2 , . . . ,  q =  1 , 2 .
Let

Z7(X; Y) =
(< — a) n/2 exp[4a2(s — t) l \x — y\3‘1 
0

for 8 <  t , 
for s ^  t, X  Ф Y

and
OO

(8 ) g(X-,Y)  =  Ü (X - ,Y )+  ] T [ ü ( X ÿ - , Y ) + U ( X V i Y ) - V ( X l}>_l-,Y) +
J?«l

+ F(Xg_u Г)],
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where

F(X 'S_i; Y) — 2yJ Y)d| (Ï =  1, 2),
0

Let

(9)

Г  =  (y, s) =  

G(X; Y) =

{ V i t  V i t  •••, У ni  S ) e Q u S ( l )v S {2), X e Q .

e~b(t~s)g ( X ; Y) îot s < t ,
0  for s >  t t X  ^  Y.

Let us consider the series

(W) e » ( X ;  Y) =  2  |D'£vM V (X f-, Y)|
p = 2

and
oo oo

(11) Q f ( X ;  Y) =  Y  f  «*  №&,<,. P (S =  1 ,2 ). •
Ji = 2 0

Let
ü (l+1) =  {X : \x{\ <  ct-, ĵ n| < 2Ic, 0 <  t <  T, % — 1, 2 , . . . ,  n — 1},

where 2 = 0 , 1  and ct-, T are positive constants.
L e m m a  1. The series defined by formulas (10), (11) are uniformly 

convergent for X  e Q̂ 2\ Y  e Qw.
P roof. Applying the estimation [6 ], p. 489, we get a common majo­

rant of the series (1 0 ), (1 1 ) of the form C{t — s)(% where C and /л are suitable 
positive constants.

We shall prove the following
T h e o r e m  1 . The function G{X\ Y) given by formula (9) is the Green 

function with the pole X  for equation (7) in the domain Ü and for boundary 
condition

(») ( - Î H D ^ X ;  Y) +  yG(X; Y)] =  0  m Y,S<al, X  #  Y (q =  1 , 2 ).

P roof. By definition of the Green function and properties of the 
fundamental solution it is sufficient to prove that the function G {X ; T) 
satisfies the boundary condition (*).

Since the integral V (AgJ^; Y) is uniformly convergent, we have
OO

A ,„F (X g _ i; Y) =  2 y /  « 'sD „„P(X(«Li; Y)d( (q =  1 ,2 ).
0

By the equality

- D „ „ P ( ^ - 1Î Y) =  ( - 1 Г 1 ) ( [ / ( ^ - , ; Y)
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integrating by parts we have

(12) D ynV(X % _ l 5 Y) = ( - i r V 7 ( I < t 1; Y) +  ( - i r 12yï7(Xg_1; Г)
(P = 1 ,2 , . . . ) .

By formula (12) and symmetry of the suitable points with respect to the 
plane yn =  c we get

- D Vn[V(X-, Y ) + V ( X </>; Y)-F(X</>; Y ) ] - y [P (X ; Х)+ЕГ(Х<»; Y ) -
-F (X < '> ; Y)] = 0 ,

- D „ n{V(Xÿ-,  Y l + P d J i , ;  Y ) - F ( X «  Y ) ] - y [F(X<J>; Y) +
+  U (X iU  Y ) -  F(X<!ii; Y)] =  0 for yu =  o, p =  2 , 4 , 6 , . . .

and

- 5 v>i[P(XW ; Y )+  J7(X« Y )+  F(X<,2>; Y ) ] - y [F(X<«; Y) +
+  F(X <«.; Y) +  F(Xg>; Y)] =  0 for y„ =  e, p =  1 , 3 ,5 , . . . ,

hence
- DVnG {X ; Y ) - y O { X )  Y) =  0  for X  ^  Y.

Similarly we can prove that

DVnG {X ; Y) +  убг(X ; Y) =  0 for Y«r£(2), X  ^  Y.

3. By , /8^ , $j2) we shall denote the subdomains of the domains Q, 
$ (1), $(2) lying under the characteristic « =  t. Let dy =  dyxdy2... dyn1 
dY' =  dyxdy2... dyn_1ds and dY =  dyxdy2... dynds.

Let

(13 )  <^(y) + ( ~ 1 ); '^ T ^ o ( 2 / ) f

where

%(2/) =ff(V),  Vi-ЛУ) = O 0l ( - b ) f j_1{y) +  G\ai Afj_l {y), . . . , tf„{y)
=  05(-6y/o(ÿ) +  O j ( - » r 1aM/(,(ÿ)+ ... +  <7*.(«M)J/„(y),

i= l  ' '

Let us consider the funotions

Vj ( X) = A J Vt{y)G{Xi Y)\,.tdy,
s0

wqJ(X) ~ ( - l ) M a*A j hajj( r ) ^ L e{x-,Y)\„n. {̂ , +!dY' ,
e j« >  3 '
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A =  (2a]/Tz)~n, q =  1, 2 , j  =  0 ,1 , m — 1  and let

(14) z(X) =  ( - l ) mA T)dT,

m— 1
(15) v{X) =  ^  Vv,(X),

i=о

(16) W (Z ) = J £  [whj(X) +  w2J(X)].
J= 0

We sl^ll prove that the function

(17) u(X)  =  v(X)-\-w{X) +  z{X)

is the solution of problem (1), (2), (3), (4) in the domain Ü.
Similarly as in [6 ] we can verify by induction 
L e m m a  2. I f  o>(Y; Y) satisfies the equation Px co(X; Y) =  0 

all Y, then

P к
X

( t - s Y

Л
co(Y; Y)

( - 1  )k( t - s ) j~k
( j - * ) !

0

0){X, Y) for

/or k >  j ,

for

к and j  being positive integers.

4. Let
Q =  {X:  — o o < x i < o o J \xn\ <  c, t ^  0, i =  l , 2 , . . . , w  —1}, 

Q(z) =  {x: — со <  xt <  oo, |a?J <  с , г =  1 , 2 . .. ,  n — 1 },

£>b) =  : — oo <  x{ <  oo, t ^  0, i = 1 , 2 ,

Let us consider the integrals

I '« (X ) =  J /(ÿ )e !3l(Z ; Y)|„ „ d y ,
S q

4«!(JC) =  / h(Y')Q?HX-, Y)1„ „ . „ « Г ,  

m m  =  f  h(Y')0P(X;  Y)|„n_ . cdr', 

m , ( X ) =  j F{X)Q i«>(X; Y)dY,

where q =  1 , 2 , 1 = 1 , 2  and the series ( Y  ; Y) are defined by formulas
(1 0 ) and (1 1 ).
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Now we shall prove
L e m m a  3 . I f  the functions f(y) ,h(Y')  and F(Y)  are bounded and 

measurable in the sets Q^\ Q respectively, then the integrals Ff\{X) 
{q  =  1 , 2 , l = 1 , 2 , v = 1 , 2 ,3 ,4 )  are uniformly convergent in every 
set i2 (2).

P roof. Similarly as in [7], p. 132, we can verify that the function

■(18) œ

is a common majorant of the functions |I$(X)|, G and у being positive 
constants. Hence the integrals Ity (X) are uniformly convergent in every 
set Qi2\

Let us write

. J W ( X ) = B  f f (y )D ?U (X ;  y, 0)dy, where В == Ае~ы, Je =  0 ,1 , 2, ... 
о ( 3 )

We shall prove
L e m m a  4. I f  the functions B]flf(y), |a[ <  2h are bounded and meas­

urable for y e û ^  and continuous in a neighbourhood of the point x0 =  
0 0 0

•{Мц y ..,ocn), then ^

limJ(f\ X )  =  (a2 A)kf (x0) as X ^ X q€Sq, XeÜ ,  X 0 =  (x0, 0 )
(* = 1 , 2 , . . . ) .

P roof. Let K e denote the a-dimentional ball with radius q, centered 
at the point x0. We choose a number q such that K e <=■ £?(3) and the func­
tions B lf ]f(y)  are continuous for yeK g. Let

where.

j f t( X ) = B  jf(y)D}U(X-,y,0)dy,

J§(X)  = B  f f(y)Df U(X; y,  0)dy.
o(^)-KQ

Let us consider the integral
П

JŸ\(X) =  - B  J  f(y)D,U(X-,y,0)dy = в у  j f(y)a2Dl.U(X-,y,0)dy.
K g i = 1 K g

Integrating by parts, twice we obtain

J$(X)  =  üJT[ / a,1W if(y))U(X-,yt0)dy +  I u (X) +  I2:{(X)],
i-1 кв
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where
I 1}i{X) =  Ba2 f  f {y )Dv.U{X-,y ,0)co8{n,yi)dav,

dKQ

I 2>i(X) =  Ba2 j  [Bnf(y) ]U(X'f y, O)cos(л, 2/ , ) ^ .
дкв

Since X -> X 0eS0 thus we can suppose that [ææ0| <  ôf2, <5 being a posi­
tive number. Hence

limI Xi{X) = 0  as X -> X 0eS0J i = 1 , 2 ,  . . . ,n ,  Л = 1 , 2 .

Prom the last formulas it follows that

J g m  =  в  j f ( y )  U(X-, y, 0 )dy,
n

where
a2Af(y) for y e K Q,

f(y) = (o for yeEn- K e.

Applying the theorem of Weierstrass ([5], p. 466) we get

(19) lim J ^ X ) =  a2Af(x0) as X -> X 0eS0, X eQ .

The proof of the implication
lim Jf>(X) =  (a2 A)kf (x0) => lim J[k+1)(X ) =  (a2 A)k+1f(x0) 
x^x0 x^x0

(k = 1 , 2 , . . . )  is similar to the proof of condition (19).
L e m m a  6 . I f  the functions D\flf (y ), |a| <  2k, are measurable and

bounded in Q(3) and are continuous in a neighbourhood of the point xQ =  
0 0 0 

=  (xx, x2, . . . ,  xn), then
k

lim D fjf^ X ) =  £ & к(-Ъ )к~*(а2А)Ч(х0) as X ^ X 0eS0, Х е й ,
t = 0

=  >6 ), к = 1 , 2 , . . .
P roof. Similarly as in (7), p. 132, we can verify that the integral 

J[0)(X) belongs to the class G00 in Q. Hence
к

i= 0

From the last formula and Lemma 4 follows the assertion of Lemma 5. 
Let

t
J„(X) = A  f  f  h ( r ) ^ f ^ e - « ‘ -> U (X ;  Y)\Vn_ed T .

-0 0  En_ 1



140 J. Milewski

Now we shall prove
Lemma 6. I f  the function h(Y') is measurable, bounded for Y' e

, 0 0  0
and continuous at the point X 0 — (x1} xz, . . . ,  xn_1, t0), then

0 0 0
1т 1</2 (Х) — h(X0) as X -+ X 0eS{1), Х е й ,  X Q =  (хг, хг, . . . ,  xn_l , c, tQ).

P roof. Applying suitable formulas, by [4], p. 500, and [5], p. 456, 
we get

^  /  / l E r  =  e x p ( - i /- ^ > ) .
— 00 En_ 1

Hence

J 2 (X) =  + J 3 (X),

where
t

J s ( X ) = A  J  f  [h(T’) - h ( X ) ] ^ Â - e - « ‘-> U (X ;Y ) l Vn, cd T .
-0 0  En _ !

Similarly as in [7], p. 141, we obtain

\}mJ3{X) = 0  as X -+ X 0eSw 

and consequently the assertion of Lemma 6 .

5. Let

=  {x : — oo <  <  oo, \xn\ <  c , i =  1 , 2 , . . . ,  n — 1 }.

We shall prove
Lemma 7. I f  the functions F ( Y ) and Dy.F{Y) (i =  l , 2 , . . . , n  — l )  

are bounded and continuous in the set Q, then the function z(X) defined by 
. formula (14) is of class H.

P roof. By [5], p. 536, and Lemma 3, the integrals z(X)  and

dY,  |a| +  2 / ? < 2  m

are almost uniformly convergent in Q. From the conditions

(20) lim J F { Y ) { t - s ) pG (X ‘, Y)dy =  0 for X  Ф Y, p =  1, 2 , ...
/  S-̂ -t ~ t»*0

it follows that the function z(X) and its derivatives D fD ]f lz(X), \а\ +  2(} 
<  2m are continuous in Ü. Moreover, from Lemma 2  and condition (2 0 ) it

f  F ( Y ) B l B l aŸ ^ £ ^ 1ÿ ' G (X ’ Y )
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follows that
Pmz{X) =  A j F ( Y ) G { X ; Y)\s^tdy =  \im_A J F{Y)G(X-, Y)dy.

s0 s0
Let

F(y,s)
F(y ,s )  for yeû^\ s ^ O ,
0 for yeEn— Q{5), 0.

Similarly as in [5], p. 466, we obtain

lim _l JF ( Y ) e - b(t~s)U (X ; Y)dy =  limJ. J F{Y)e
s~*1 sn s^~ L

b«~sW (X-, Y)dy= F  {X)

for XcQ.  Moreover,
oo

H m l J F  ( У) в -6» - »  £  [ ü  (X «  ; Y) +  V ( X f  ; Г) -  F (X g .,  ; Y) +
S~>f Sq p =  l

+  F (X g _ i; Г)] = 0  for X e Q .

Hence the function z(X)  satisfies equation (1 ) in Q. 
Let

«î +  «4 +  ... + a { ,  ...
L e m m a  8 . I f  the functions B ]f jlfj(y), \a?\ <  2(m — j  — 1), hxj{Y'), 

h2tj(Y') (j =  0 , 1 , m — 1) are measurable and bounded for yeQ^\ 
Y'elfA and the functions F(Y) ,  Dy.F(Y) (i = 1 , 2 , . . . , n )  are bounded 
and continuous in Q, then the function u(X) defined by formula (17) belongs 
to the class H.

The proof of Lemma 8  is analogous to the proof of Lemma 7.
L e m m a  9. I f  a) the functions D ^ lfj(y), i«J'| <  2{m — j ~  1), hxj{Y')x 

h.2 j (Y') (j  — 0 ,1 , . . . ,  m — 1 ) and F(Y)  are measurable and bounded in 
the sets Q(i\ Q^\ Q, respectively, b) the functions D^f^f^y), \aj\ <  2(m—j  —1 ) 
(j =  0 , 1 , . .. ,  m — 2 ) are continuous in the neighbourhood of the point 
x0eQ^\ c) the function f m_1{y) is continuous at the point x0eQ(3), 
then the function и (X) defined by formula (17) satisfies the initial condi­
tions (2 ).

P roof. The function v(X)  defined by formula (15) is the sum of the 
functions 1г(Х ), l = 1 , 2 , where

/ ,(X )  =  J ;  Bt< j <р,{у) U(X; y, 0)dy,
i = о

1г(Х) j f l (y) £ l U ( X y - ,  T ) + ü ( X f - ,  Y )-F (X W _ i; Y) +

+  F (X g _ i; Y)].
j= 0 sa p=* 1
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Similarly to [3] we can verify that the function

I 3(X) =  ^ t ' u j (X),

where
3=0

Uj№ = ̂  j f i ( y )  V ( X ; y ,  0) d y - /н<») V(X-,y,0)dy +  ..
(3-1) !

+ ( ^ T ' i ) ? / /oW' P ( X ;ÿ ’ 0)^ ’

satisfies the initial conditions (2 ). By formula (20), Lemmas 4, 5 and We- 
ierstrass theorem ([5], p. 466), we can verify that the function 1г{Х) satis­
fies the initial conditions (2 ). Analogously to [7], p. 132, we can prove 
that the function defined by formula (18) is the common majorant of 
the functions |D fI2(X)\, \D*w{X)\ and \Dfz{X)\ (к =  0 , 1 , m — 1). 
Hence the functions D fI2(X), Dfw(X)  and Dfz(X)  tend to zero as 
X —>X0€$0.

We shall prove
Lemma 10. I f  the functions hkj{Y') (Jc = 1 , 2 ;  j  =  0 , 1 ,  . . . ,  m — 1) 

are measurable and bounded in Q a n d  the functions hl j {Y') are contin- 
, 0 0  0

uous at the point X 0 =  (aq, x21 . . . ,  œn_lt tQ), then the function w(X) given 
by formula (16) satisfies the boundary conditions (3).

P roof. Let
w{X) =  wx{X) +  w2{X),

where
m — 1

w,(X) =  £  wVti{X) (r = 1 , 2 ).
3=0

Similarly as in the proof of Theorem 1 we get
(21) Y )  =  ( - i r v ^ e , ;  T) +  ( - l  Г ‘2У ЩХ<« ; Y)

In consequence by Lemma 2  we obtain

- D A j W - A f W  =
where

( ï  =  1 , 2 ; p = 1 , 2 , . . . ) .

Ц%(Х) ÎQT 
0  for j  <  к,

\j-k
Ц%(Х) =  ( - 1  F + V i  ( -: -‘ £  ■ \в,п P (X ; Y) +

sj't
0°

+  Y )+  TJ(Xf-, Y )]}L _ (_ [f+iy r  (r =  1 ,2 ).
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In the same way as in the proof of Lemma 6  we have

lim [- Д^Р*Ю1(Х )-у .Р *«М Х )] =  hlik(X'0) as X ^ X ^ S '1', Х е й ,
{к =  0 , 1 , . .. ,  m —1 ).

The integral Lf k̂(X) is uniformly convergent in every set

12(6) =  {X: \x{\ <  ci} d1 <  xn <  2c, 0 <  t <  T, г =  1, 2, . .. ,  n — 1},

where ci} d1, T are real numbers for which c{ >  0, -~c <  d1 <  2c, T >  0- 
Hence the function Lf k̂(X) is continuous at the point X 0€$(1). Since

D^LU (X ; X )+  P(X|‘>; Г)]|„.__с =  0, 
and '
DXn[U(X^+1- , T ) + U ( X ^ ‘, Y ) ] |Уп. _ е= 0  for *  =  1 ,2 ,....

therefore limLj^(X) =  0 as .X->X0 e$(1) and finally we obtain 

lim [ - D XnP kwi{ X ) - y P kw2(X)'\ = 0  as X -> X 0eS(1),
. f c = 0 , l , . . . , m  — 1.

L e m m a  11. I /  functions hkj(Y') (k = 1 , 2 )  are bounded and 
measurable in Q(4) and the functions h2j(Y')  are continuous at the point X l  

o o  о
=  (a?!, x2, . . . , я п_1} t0), then the function w{X) defined by formula (16) 
satisfies the boundary conditions (4).

The proof is similar to that of Lemma 1 0 .
L e m m a  12. I f  the functions Dy^fciy), \aj\ <  2(m—j  — 1) (j =  0 ,1 , . . -  

. . . ,  m —1) are bounded and measurable in i2(3), then the function v(X) given, 
by formula (15) satisfies the conditions

lim [DXnP kv{X) +  yPkv{X)-\ = 0  as X ^ X 0 «r£(1W 2),
к =  0 , 1 , . . . ,  m — 1.

P roof. In virtue of Lemma 2 and formula (21) we get

LfX(X) for j > k ,
D . P ^ v ^  +  y P S m  = for j  < k ,

where

Щ ( Х )  =
( - 1  )j+ktj- kA f  <Pj(y)№xnG№ ; Y) +  yG(X; Y)]\8mc0dy.

Ü - W  sbo
The integral Lf̂ k (X) is uniformly convergent in every set

12(,) =  {X : |æ,|s:c( , K K  2 c, 0 < T i  = 1 , 2 , . . . , » - ! } ,
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where с{ , T0, Т are positive numbers. Hence the function Lf k̂(X) is con­
tinuous at the point X 0 «r$(1), by virtue of formula (2 1 ), and by formulas

D Xn[ U (X ‘, Г )+ Щ Х ?> ; Y)]|e=0 = 0 , DXn[ü (X ÿ+1-, Y )+ Ï7 (X « ; Y]|e_0= 0

for X  =  X 0 e$(1) (p =  1 , 2 , ...), we get

lim X ^(X ) = 0  as X ^ X 0e8(1K

Hence
lim [DXnPkv(X) +  yPkv (X)] — 0 as X ^ X 0e8{1K 

Analogously we can verify that

lim [DXnP kv (X )X y P kv{X)] =  0 as X ^ X 0eS{2).

L e m m a  13. Let the function F(Y)  be bounded and measurable in the 
set Ü, then the function z(X) defined by formula (14) satisfies the conditions

lim [DXnP kz{X) +  yPkz(X)] = 0  as X -^X 0 <r£(1)u S{2)
{k = 0 , 1 , . . . ,  m —1 ).

The proof of Lemma 13 is analogous to that of Lemma 12.
By Lemmas 8-13 we obtain
T h e o r e m  2. Let the functions B^^f^y), \aj\ <  2(m — j  — 1), hhj(Y'), 

h2,j{Y'), F (Y)  and B V.F(Y) (j =  0 ,1 ,  . . . ,  m - l ) i  =  1 ,2 ,  . . . ,  n) be 
bounded and continuous for y e Y ' e a n d  Y eû ; then the function 
u(X) given by formula (17) is of class H and satisfies the limit conditions (2),
(3) and (4).

6. Let

( 22 )

where

£ i(X ; Y)
е -щ~8)дх(Х\ Y) for s < t ,
0 for s >  t, X  Ф Y,

Sl(X-, Y) =  U(X;  Y )+ P (X <2»; Y ) +  Ю +
P =  1

+  U ( X ÿ ; Г )+  Щ Я »;  Y) +  ЩЯ&+1; Г )].

T h e o r e m  3. The function Gx( X ’, Y) defined by formula (22) is the 
Green function with the pole X  for cguation (7) in the domain Q and for 
boundary condition of Dirichlet-Neuman type Gx{X\ Y) =  0 for YeS^\ 
X  Ф Y and BynGx( X ; Y) =  0 for YeS{2\ X  Ф Y.

The proof is analogous to that of Theorem 1.
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Let

(23) u(X)  =  At? J (Pj(y)01{ X ‘, Y)\8̂ 0dy +
3=u «0

( t - s ) m ~ 1
------- T 77-Gi №  Г)ЙГ,(m —1)!

where the functions cpj{y) are defined by formula (13).
Theorem 4. I f  the functions Dyi[fj{y), \aj\ <  2 (m — j  — 1), 

h2fj{T ) ,  F (Y)  and Dy.F {Y ) {j =  0 , 1 , m - 1 ;  i =  1 , 2 , . . . ,  n) are
bounded and continuous in the sets ü̂ 3\ Q^\ Q, respectively, then the func­
tion u(X) defined by formula (23) is of class H and satisfies the limit con­
ditions (2), (5), (6 ).

The proof is similar to that of Theorem 2.
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