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RELATED TO A CERTAIN PARABOLIC EQUATION OF ORDER 2p 

.1. I n t r o d u c t i o n 
Let be the zone R n x ( 0 , T > , where n > 2, 0 < T < o ° 

and l e t us de f ine the fo l lowing opera tor 

P-1 n „k+j 

(1.1)- L(u> = y ^ — • a. , ( A ) — d - — j + 

. ( -1) 1 

atp 
where 

3x 

and 

/J |<Jfc| W / , » 

H—3 5 ( l « l = 2 _ ] < V 0 < |a | + 2m < 2p-1 
: 1

1 . . . 3 x n
n 3tm i - 1 

Aj j = a, , • a., , ( k=2(p - j ) ) wi th a J M = a 1 1 . 

I n t h i s paper we s h a l l examine the r e g u l a r c o n t i n u i t y of 
some i n t e g r a l s r e l a t e d to the equa t ion 

( 1 . 2 ) L { u ) [u(X,t)] = 0 . 
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2 P.Olszewski 

We assume t h a t a.,., ( i , j = 1 . . , n ) are cont inuous and bound-
•L«> am ed f u n c t i o n s of X,t and z " f o r 

(1 .3 ) (X, t ) e | z a m | <00 ( 0 ^ | « | + 2 m $ 2 p - 1 , X = ( x i , . . . , x n ) ) 

and s a t i s f y the .Holder cond i t i on 

(1 .4) a i ; ) ( X , t , z a i n ) - a ^ f X . t . i 0 " 1 1 ) ^ 

^ const | x x | h ' + | t - t | h " 

2p-1 ' r 
+ ! [ e x p ( - b | o x | ) 

|a|+2m=0 

I „am -am z - z I] 
h* 

where |0X| < |0X|; h' , h" , h # e (0,1> , b > 0 . 

Moreover., we assume t h a t the c h a r a c t e r i s t i c form 
n am : a ^ X j t j Z i s p o s i t i v e - d e f i n i t e i n the domain 

(1 .3) and s a t i s f i e s the i n e q u a l i t y 

(1 .5 ) 
n n 

e ^ X . t . z 0 " 1 1 ) ; ^ ^ C0 ( C o > 0 ) . 
i n j = 1 k=i 

Let us note t h a t i f the f u n c t i o n s a i ; j ( X , t , z ) are con-
s t a n t ( i * e . a i ; . ( X , t , z a m ) = a ^ j f o r i , j = 1 , . . . , n ) then the 
opera to r (1*1) i s p- th i t e r a t e of the opera to r 

„2 n 
Lo s 

1,3=1 
hi ix^Sxj ' "fc 4 

The r e s u l t s of t h i s paper w i l l be used i n our next paper 
concerning the Cauchy problem f o r a c e r t a i n system of i n t e -
g r o i r d i f f e r e n t i a l equa t ions of even order« 
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Parabolic equation of order 2p 3 

2. A fundamental solution 
We shall construct the fundamental solution of equation 

(1.1) applying the idea of W.Pogorzelski presented in paper 
[3] and basing on the results of A.Borzymowski obtained in 
pape-r [1]. ' 

Let u(X,t) be a real.function defined and possessing 
the derivatives Daniu(X,t) (0 < |ot|+2m ̂  2p-1) in sa-
t is fy ing the conditions 

(2.1) iD^uU . t ) ] £ const exp(b|ox|), 

l h 

(2.2) |Damu(Z,t)-D0tma(X,t)I $ const exp(b|0X|) |XX|h+|t-t| 2 , 

where |ox| $|ox|, 0 < h ^ 1 and b i s the constant appear-
ing in (1 .4 ) . 

Consider now the equation 

(2.3) L ( a , [ v ( X , t ) ] = 0 

and introduce the functions 

n 

(2.4) = X Z ^ ( F . J . D ^ u i P . j m ^ - y . M x . - y . ) 

and 
--+P-1 

(2.5) n r ^ U . t j Y . r ) = ( t - r ) 2 e xP 

where X = ( x^ , . . . , x n ) and Y = ( y 1 , . . . , y n ) are two points 
of Rn, ( P , j ) is a fixed point of I j and a i ; ) (P, ¿.D0"*1^ P, j ) ) 
( i , j = 1 , , . . , n ) denote the elements of the inverse matrix to 
[a. . . (P, j ,D o t mu(P.j ) ) ] . 

'Prom the boundedness of a i ; j and the inequality (1.5) 
we deduce the following inequalities 
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4 P.Olszewski 

(2 .6) C0|XY|2 $ C^|XY|2 (C'Q> C 0 ) . 

Prom (2.6) i t fo l lows that the funct ion (2.5) and i t s de-
r i v a t i v e s s a t i s f y the i n e q u a l i t i e s (see [2] , p.24 and [4 ] , 
p.147-148 and 153) 

n+2+1VI +2k-2p . 2. 
(2 .7) | D ' k u ^ ( X , t ; Y , t ) | £ c o n s t ( t - t ) 2 exp [- ¡ f lg f l 

i const ( t - t ) " ' i |xY| ~ ( n + 2 + M +2k - 2P-2t*)e Xp(_Q' ( x y ( ) > 

(2 .8) | D V k o ^ ( X , t ; Y , t ) - D * ^ ( X , t ; Y t * ) | < 

, - ,h 'n -5 (n+2+1 V | +2k-2 p) / r|Yv|2\ 

$ const |PP| ° ( t - z ) 2 exp ( - - J f f i L j - ) < 

<const | p p t - t ) " ^ | x y | n+2+1 "i?j +2k—2p—2jt)eXp(_c'|xY!J, 

where h'Q = min(h' r h-h* ) C < CQ, c' > 0 and 

fi < min(1 * S + M + r + k _ p ) . 
Let us note that i f the operator (1.1) acts on the fun-

ct ion u ^ J j ( X , t ; Y , t ) then the arguments Da mu(Y, r ) are not 
d i f fe ren t ia ted and hence the construct ion of the fundamental 
s o l u t i o n of equation (2,3) i s analogous as i n [1] (see sec-
t ions I I and IV)* 

The fundamental s o l u t i o n of equation (2.3) i s of the form 

(2.9) r ( u ) ( X , t ; Y , T ) = 6 i [ » ] (X t t , T , t ) + 

t 
+ IJ " ( 5 5 ( x ' t « z » > , * ( u ) ( z ' 5 ' Y ' r ) dZd}> 

1 R n 
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Parabolic equation of order 2p 5 

where Ì3 a solution of the Volterra integral equation 
(see (71) in [l]) 

1 
(2.10) i, .(X,t;Y,<r) = — — [det|a**'(X)t,DCtmu(X,t ))|j2 v ' (2W) (p-l)l 

t 

fR n 

3. The quasi-potential of spatial charge 
In the present section we consider the integral 

t 
(3.1) V(u)(X't) = / / "ful (X,t|Y,t) g (Y,r) dY 

t R n 

assuming that (2.1) and (2.2) are fulfilled. 
T h e.o r e m 1. If the function g(Xrt) is conti-

nuous in R^ and satisfies the conditions 

(3.2) | p(X,t)| < li t ^ exp(b? |OX |), 

(3.3) |f(X,t)-p(X,t)| «ciy ^expf^ |0X| )( |xx|h?+ |t-t|?h? 

where |ox| 2 |ox|, t i t , 0 < ^ < 1, 0 < h^ < 1; 
Mp.M^ > 0 , b^ 2 0 then the equality 

(3.4) L(u)[v(u)(X,t)] = -(2V5r)n(p-l)!^et|ai;i(Xft,Doallu(X,t))|j"29(X,t) + 

t 
+ 

- 837 -
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6 P.Olszewski 

holds in and the derivatives DVkV(uj(X,t) for |v|+2k=2n, 
satisfy the following estimates 

(3.5) |D9kV (a)(X;t)| $(C1M^^+C2M')t1"tl"H?|exp(b Joxl 

(3.6) D*kV (u)(X,t)-D*kV (u)(X,t) 

« (C l̂i +C^Jt"H?exp(b ? |0X|)( |xx|h+|t-t|2 ) 

where |OX|^|OX|, t ft, 1 - | min(h0,h^) < p < 1 , 
h = min(hp, 8 h'0) (h'0 is the constant appearing in (2.8) 
while 9 e(0,1)) and C^, Cg, C^, C^ are positive constants. 

P r o o f . Because the relation (3«4) is an extension 
of the thesis of Theorem 18 in [l] to the case when the coeffi-
cients of the equation (1.2) depend on Dùmju(X,t) and the 
density ç(X*t) satisfies the inequality (3.2), thus the 
proof is analogous to that of Theorem 18 in [l] . 

In order to prove the inequalities (3.5) and (3.6) first 
we consider the casa 0 $ k < p and decompose the derivati-
ves D ^ V ^ j (X,,t!, where |6|+2k=2p-,1, as follows 

t 
(3.7) D6kV(u)(X-,t) = J p(P,ï) J D6ku>]^(X,t;Y,r)dYdî + 

0 R n 

+ J p (P , t ) / [D6ku[^(X,t;Y,t)-D6ku>^](X,t;Y,T)] dYdt + 
0 Rn 

+ f f D6k-uj^(X,t;Y,Z)[ç(Y,Z)-ç(T,D]àYdt, 
0 R n 

where P is ran arbitrary paint of Rn. 
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Parabolic equation of order 2p 7 

It is easy to see that the first integral in (3.7) is 
equal to zero. Thus, differentiating (3.7) with respect to 
x^ and substituting P = X, we obtain the formula ' 

t 
(3.9) D,i>kV(u)(X,t) = j P(X,t) | [D*k^^(X,t5Y,*), -

0 Rn 

- D^iO^jU.tjY.lojdYdi + 

t 
+ J J D ^ u ^ U . t j Y . t ) [p(T,t)-j(X,t)] dYdT = 

0 Rn 

= I^X.t) + I2(x,t). 

Making use of assumption (3.3), inequality (2.7) (where we 
take c'> bg) and relation |0Y| £ |0X| + |xy| , we obtain 
the following estimate of the integral I2(X,t) 

r -M |l2(X,t)| $ const M' J T fyt-rr^dT • 
0 

f -(n+2-2u-h0) 
• J |XY| * exp(b? |0X| ) exp(-C' |XY| )dY£ 
H n 

1 -U-LI. 
$ const M^t r 9 exp(b^ |ox|) • 
. -(n+2-2u-h0) 

• / |xr| ? exp(-(C'-bp) |xr|)dT^ 
R n 

1-U-U " 1 $ const M t V exp(b |ox|), where 1 - J h- <1. 

L V k denotes D 6 k. 
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8 P.Olszewski 

By a similar argument we get for I^(X,t) the inequality 

jl^(X,t)| < const Mpt1 ^ |0X|), 

1 / 
where 1 combining the above-obtained re-
sults we arrive at the estimate (3.5). 

We shall prove Holder's condition (3.6). (It is enough to 
consider the case 2|XX|<r0, Vt-t < r Q, where r Q denotes 
a fixed positive number, since in the opposite case the vali-
dity of (3.6) follows from (3.5)). 

Basing on the formula (3.9) we can write 

|l1(Xtt) - i ^ x . t ) ^ 

t 
p(x,t) / | D v ku^(X,t;Y,t! - DVk<J^(XL,t;Y,t)j -

0 R n 

- [D9ku[jJ(X,t;Y,t) - D*kU^j(X,t}Y,-l)] | dYdt + 

t 

+ / ¡?(x,t)-p(x,r)| / |D1'k<o^(x,t;Y,<r) -
0 R n 

- DVka|^(X,t;Y,t)| dYdr - 1, + 1,. 

By virtue of (2*8) and (3.3) we get for I1 the estimate 

I1 < const M^t1 ^ ^expfbp |0X| ) |xx|h?, 

where 1 - \ h^ <(i <1. 
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Parabolic equation of order 2p 9 

Next we break the i n t e g r a l in to three components with 
the i n t e g r a t i o n over Kq , Kq-K and R n -K 0 > where KQ and K 
denote the b a l l s with the centers at X and the r a d i i r Q 

and 2|XX| r e s p e c t i v e l y . We estimate the i n t e g r a l over K 
by the sum of the appropriate i n t e g r a l s and in order to e s t i -
mate the i n t e g r a l s over Kq-K and r I 1 - k 0 we apply the mean-
-value theorem to the funct ion 

P ( X , t ; Y , t ; P ) = D 9 k w [ ^ ( X , t ; Y , T ) - D 9 k U ^ ( X , t jY . t ) (P € Rn) 

anc" we use the r e l a t i o n s ( 2 . 7 ) and ( 2 . 8 ) . As a r e s u l t we ob-
t a i n 

-N _ Q h ' 
I 1 $ const Mpt "exp(bç |0X | ) |xx| , 8 e ( 0 , 1 ) . 

Proceeding analogously as in the examination of the d i f -
ference j I 1 ( X , t ) - I 1 { X , t ) j we get f o r I 2 ( X , t ) the inequa-
l i t y 

| l 2 ( X , t ) - I 2 ( X , t ) | ^ const M^t ^ exp(bp |0X|) l i x l ^ . 

The proof of the Holder condition with reepeot to t i s 
s imi lar to that above and i s based on the inequal i ty 

f U , t ) j | D ^ * 5 ( X f t , Y f t ) - D 9 k « f » t ) ( X , t , Y f t ) 
t fin 

t 
+ / / | D V k « ^ ( X , t ; Y , t ) | | ? ( Y , t ) - ? ( X , t } | dYdT + 

dYdt + 

t R n 

- G 4 1 



TO P.Olszewski 

t 

Rn 

- [ D 9 k u ^ ( X f t j ï , t ) - D 9 k u ^ ( X f i j Y f t ) J | dYdï 

u 

+ / / i D ^ u ^ j i X . t j Y . c J - D ^ u ^ i ï . t j ï . t ) • | ? (Y , î ) - ç (X , * )|dYdï . 
0 Rn 

The examination of the f i r s t two integrals i s based on the 
inequal i t ies ( 2 . 7 ) , ( 2 . 8 ) , ( 3 . 2 ) , (3 .3 ) and on the following 
decomposition H N = K Q U ( R N - K Q ) . 

The remaining integrals can be estimated similarly as 
the corresponding integrals in the proof of Holder's condi-
t ion with respect to X, replacing the ba l l K by the b a l l 
K.j with the center at X and radius V t - t . 

As a consequence we obtain the following result 

D " k V ( u ) ( X , t ) - D V k V ( u ) (X , t ) 

$ const t ^expfb^ |0X| )\M? |t-t] 2 0 + M̂  |t-t| 2 ? ) . 

Thus, the proof of inequality (3 .6) in -the case k < p i s 
completed. The val idi ty of the estimates (3 .5 ) and (3 .6) for 
k = p follows from the formula ( 3 . 4 ) , the assumptions ( 1 . 3 ) , 
(2 .2 ) and-from the resu l t s proved above for k < p. 

Note that the estimates of the integral in (3 .4) do not 
cause any d i f f i c u l t y , due to the weak singularity of the 
integrand (comp. (72) in [l] ) . 

T h e o r e m 2. I f the density p(X,t) i s cont i -
nuous in R^ and the inequality (3 .2) i s valid with, 0 £ , 
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Parabolic equation of order 2p 11 

then the derivatives D1>kV^ uj (X,t) (0 ̂  |>>| +2k £ 2p-1 ) sa-
tisfy in the following conditions 

(3.10) |D*V(aj(Xtt)| $ const i y 1 * ^expfb^ |0X|), 

(3.11) |D,k7(a)(Xtt) - DVkV(u)(X,t)| * 
8 ( E h \ 

$ const M?t °exp(Jj? |0X| ) (^|xx|h+|t-t| 2 J 

where |0X|*|0X|, t * t, J < ̂  < 1 - fx , 0<h<1-2fi, 
tX'o^-P- ' 

Let as note that inequality (3«10)-is given in [4] p.197 
(comp. (174)) and Holder's condition (3.11) is a modification 
of the condition (175) in [4] (p.197) (both of these results 
concern the parabolic systems). 

4. The Fourier~Poisson integral 
In paper [1] there was considered the integral of the 

form 

(4.1) •*1(X,t}='J v1(X»t;T) g(Y)dY, (i=1,...,p), 
R n 

where 

(4.2) v±(X,tiY) = t~ r P" 1 exp(- JffL2) . 

The integral (4.1) satisfies the p-th iterate of the heat 
eq uation. 

In the present section we prove some theorems concerning 
the derivatives D^ff^Xjt) (0 ^M+2ks?2p; i=1,...,p), 
analogous to those obtained in previous section for the in-
tegral (3.1). 
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.12 P.Olszewski 

T h e o r e m 3 . I f the f u n c t i o n g(X) has i n R° 
continuous p a r t i a l d e r i v a t i v e s o f a l l orders inc luding the 
( 2 p - 2 i + 1 ) - t h which s a t i s f y the i n e q u a l i t y 

( 4 . 3 ) |Dag(X)| $ Mg e x p ( b g | 0 l | ) , 

where 0 £ 2 p - 2 i + 1 } Da = D 0^ and, b e s i d e s "that the de-
r i v a t i v e s of order 2p-2 i+1 s a t i s f y i n R n the H o l d e r ' s 
c o n d i t i o n of the form 

( 4 . 4 ) W g d ) - D 6 g ( X ) U l i g exp(bç |ox| ) |XX| 8 

where |<5| = 2p-2 i+1 ; {ox| > |ox| ; 0 < h < 1 , M g > 0 , M g > 0 , 
b g ^ 0 , then the d e r i v a t i v e s D V k 3 e i ( X , t ) (|*|+2k=2p) o f 
the i n t e g r a l ( 4 . 1 ) f u l f i l the fo l lowing i n e q u a l i t i e s 

( 4 . 5 ) |D^k 3?. ( X , t ) | < const(M + M ' ) t - l i exp(b.|OX| ) , ^ © O 

( 4 . 6 ) I D ^ * ± ( X , t ) - D 9 k 3 e i ( X , t ) | . < 

J - ( 1 : e ) h 8 e h l 9 h 0 
^ const(M +M' ) t z exp(b |0X|) |Xl| S + l t - t p 6 

o o o 

1 -h_ 
where ( X . t ) . , ( X , t ) £ t « ? t , - ^ - S - c p d and 8 c ( 0 , 1 ) . 

P r o o f . This theorem i s a m o d i f i c a t i o n of Theo-
rem 17 i n [ l ] . Let |^|+2k=2p. We s h a l l c o n s i d e r two c a s e s : 
( i ) k $ i - 1 , and ( i i ) i - 1 < k < p . 

I n th« case ( i ) we make use of the f o l l o w i n g formula 

k 
( 4 . 7 ) D 9 k * l ( X , t ) = ( i - 1 j ! S ( i . i l k + j ) t ( j ) t 1 " 1 ~ k + J D 1 > ° A 3 « 1 ( X , t ) , 

3=0 

where A*1 denotes the j - t h i t e r a t e of the Laplace o p e r a t o r . 
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Parabolic equation of order 2p 13 

In the case (ii), basing on the formula (228) in [l], 
we obtain 

k-1 
(4.8) D^at.iX.t) = k! £ i 1 ? ) — 9f.il,*). 

We shall estimate the expression (X,t) 
(.1=0,... ,k) appearing in (4.7) and t1"1 "^D^A*"1"1 (X,t) 
(d=0,...,i-1) in (4.8). 

As we shall further see, both of these expressions haTe 
the estimates of the same order of singularity. 

Let us consider now the ball Kq introduced in p.9 and 
make the following decomposition 

D̂ itj (Xft) = / DV A^v^(X,t;Y)g(Y)dY + 
Ko 

+ J D^A^v^ (X,t$Y)g(Y)dY ( M = 2p-2k). 
Kn-K0 

Applying the Green theorem to the integral over Kq we obtain 

(4.9) / D* A3v1(X,t;Y)g(Y)dY = 
Ko 

= J (X,t}Y)D^ A^g(Y)dY + R^X.t), 
K 

where H^(X,t) denotes a sum of certain bounded integrals 
over 3Ko, 9° = (9°,...,9°) and 9*= (9* 9*) satisfy 
the conditions |v°| = 2(i-1+j-k)+1 , |9*| = 2p-2i+1-2j and 
' m ^ m ^ m f o r m = 1 n (* = (*-,.•••'V > • 

- 845 -



14 P.Olszewski 

Proceeding analogously as in the case ( i i ) we obtain 

D̂  A ^ v ^ X . t j Y ) = f D* (X,t;Y)g(Y)dY + 
Ko 

+ / ]/ (X,t;Y)g(Y)dY, 

fin-Ko 

/ D' (X,t;Y)g(Y)dY = 
Ko 

= / Dl?0Ai"1';3v1(X,t;Y)D',*Ak+1-;jg(Y)dY + R2(X,t) 
Ko 

and R2(X,t) denotes a sum of the same type as in (4 .9) . 
The indioes and •?* sa t i s fy the conditions = 1, 

|>>*|= 2p-2k+1 and = for m=1,.. . ,n. 
Basing on the estimate (see (2.7)) 

(4.11) |D V^(X,t;Y)| $ const t 2 exp C ' g ' ) $ 

$ const t -nXY|- ( n + 2 + | a l + 2 m - 2 p - 2 HW-C^XY|) , 

M i w 

where 0 < C < 1 , C^>0 and ja i s the parameter choosen 
as in (2 .7) , we eas i ly observe that the expression appearing 
in (4.7) and (4.8) has the analogous estimates as t 3f(X,t), 
where 

where 

(4.10) 

- 846 -



Parabolic equation of order 2p 15 

(4.12) 3C(X,t) = J D^v^(X,t;Y)D^g(Y)dY 
Ko 

(0 «1-1, |r?| = 21+1, |6| = 2p-2i+l). 

We shall consider only the integral taken over KQ, since 
the integrals appearing in R^(Xtt) and R2(X,t) (see (4.9) 
and (4.10)) are bounded and the integrals over Rn-KQ have 
the estimates of the form 

j (X,t;Y)D^g(Y)dY 
Rû-Ko 

<const M exp(b |ox|) 
O © 

and satisfy Holder's conditions with an arbitrary exponent 
from the interval (0,1 > and the exponential coefficient 
of the same form as that in the right-hand side of the inequa-
lity written above. 

Since the integral / D^V^(X,tjY)dY, where |IJ| =21+1 
Ko 

is equal to zero, the function (4.12) can be written in the 
form 

(4-13) #(X,t) = f J p y ^ (X,t;Y) [D68(Y) -D6g(X)]dY, 

(171-21+1, |6| =2p-2i+1). 
Ko 

In virtue of assumption (4.4), estimate (4.11) and the rela-
tions |OY| $|OX| + |XY|, exp(bg|ox|) ^ const, satisfied for 
Y e Kq, we have 
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16 P.Olszewski 

| 5 « ( X , t ) U const M ' t " { l + ^ 1 , / | X Y R ( n + 1 " 2 H " h e , e x p ( B |0Y | )dY< 
o o 

Ko 

$ const exp(b |OXj) , 
o © 

where g 6 < p < 1. 

Making use of the formula (4 .13) and the e q u a l i t y Kq = 
= K u ( K Q - K ) , where K i s a b a l l with the center at X and 
the r a d i u s 2 | x x | < r we can wri te 

| * i X , t ) -*(X tt) |<J iDV/X. t jY) ! |D*g(Y)-D6g(X)|<iI + 
K 

+ / iD^CX.tjY)! \j>6B(Yy»
6g(i$<LY+\o6eCI)-I>

6g(X)\ / |D7T1(X,t>y)d* 
K - K o 

+ J |D 7 V 1 (X f t ; * ) -D 'T 1 ( f f t jy ) | |D 6 g(Y)- l> 6 g( I ) |dY=« i 1 ) + . . . + Sc { 4>. 
V K 

"•( 1) 
In order t o es t imate the i n t e g r a l Hl ' we consider the i n e -
q u a l i t y (4 .11 ) introducing polar c o o r d i n a t e s . As a consequen-
ce we have 

(4 .14 ) * const M ' t - ( l + H ) e X p ( b _ |OX |) | X X | V 2 H " \ D © 

1 _ h e 1 where a 6 < u < 1 - * h , 
In a s i m i l a r way we es t imate <Rl . The component lH [ J > ' 

i s equal to zero«, The i n t e g r a l i s examined by applying 
the mean-value theorem, the assumption (-1.4) and, subsequent-
l y , the r e l a t i o n s " |XT| - | lT | , | x * Y | > £ |XY| I ,where X * i s 
a point of the i n t e r i o r of a s e c t o r X X , | 0 Y | $ | O X | + | X Y | and 
exp(b. loxl) $ cons t . 

6 
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Parabolic equation of order 2p YJ_ 

Hence we obtain the inequality of the form (4.14) with 

Joining the results obtained above and substituting 
hg+2-1 = 8hg, where 0 <0 <1, we get Holder's condition 
(4.6) with respect to X. 

The same condition with respect to t can be proved ana-
logously by introducing a ba l l with a center at X and ra-
dius Vt - t and breaking the domain of integration in 3C(X,t) 
into two domains,. 

T h e o r e m 4. Under the assumptions of the pre-
vious theorem (see p.12), the derivatives D0"" 3t^( I , t ) 
(0£[ct| +2m$2p-1; i = 1 , . . . , p ) sa t i s fy in R^ the fol lowing 
ineq ual i t ies 

(4.15) | Drtm 3C.(X,t) | ̂  const M*t °exp(b |ox|), J- © 

(4.16) ID"01 - Dao ^ ( X . t ) ! ^ 

e x p i b g l o x D ^ x f l ^ l t - t l ^ ) , <const M 

where 0 <8_ h . M 
* " ° n w> 

1 u „ * 
o "2 hg« 

Mg f o r 0 $ |«|+2m $2p-3 

h = 

Mg fo r |a)+2m=2p-2,2p-1, 

1 f o r 0 $ |a|+2m $2p-2 and ©£ (0 ,1 ) . 

9 h f o r |ct|+2m=2p-1 O 
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