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ON HOLDER CONTINUITY OF SOLUTIONS
OF DOUBLY NONLINEAR PARABOLIC EQUATIONS
WITH WEIGHT

I'EJIbAEPOBICTH PO3B’5I3KIB
HEJIHIMBX MAPABOJIIMHUX PIBHAHDL =~
3 IOABIAHOIO HEJIHIAHICTIO (BATOBUM BUITA/TOK)

We prove the Hlder regularity of bounded weak solutions of doubly nonlinear degenerate parabolic
equations with measurable coefficients. 5

opefiero peryyisapHicTs sa IesbepoM o6MexKenHux c1abKuX posB’sIKiB BHPOXKEHMX napabosivnmx
piBHAHL 3 nofBiHHOIO HeNiniiHicTIO Ta BUMIpHIMH KoedilienTamu.

1. Introduction. In this paper, we consider the Holder continuity of solutions of the
equation ' '

% _ g“ i a; (x, t,u, Vu) = ap(x,t,u, Vu), ' : (1)
at i=1 ax; 4

(x,1)e Qr= QX (0,T), 0<T<eo,
We assume that a;(x,t,u,&): .QTXRXJR”*}R, i=0,1,..., N, are Caratheodory

functions and, with some positive constants ¢, ¢y, and c,, the following inequalities
hold: : '
N

Y 4t L{,&)Ei > cau(x)|u|ﬁl<‘§|m + Qolx, 1),

i=1
|astx, t, 1, 8] < ev@|ulPE]" + 91(x,0, i=1,2,...,N,

laoCx, 2, u,8)| < )| u|P|E]™ + 9a(x, 1),
where m=>2, B>0, @;(x,t), i=0, 1,2, are given nonnegative functions defined in
Qp, and v(x)€ A; /N~ For the definition and main properties of the classes A,
see, e.g., [1]. The first results ab01_1t the Holder continuity of solutions of equation (1)
with m=2, B=0, and v(x) = 1 were obtained in [2], where the classes B, were
defined and the imbedding B, = C ekt 2((2;.-) was proved.

In the case where m#2, 3=0, and v(x) = 1, the classes B,, were introduced

for solutions of equation (1) and the imbedding B,, = o (Q27) was proved in
[3,4]. The case where m#2, B#0, and v(x) = 1 was considered in [5, 6]. .

For m=2, =0, and v(x)e A142/N, the Harnack inequality was proved in [7,
8]. In[9], thecases m#2, =0, v(x)e Apymy and m=2, B#0, v(x)e
€ Ay Were considered. '

In the present paper, we consider the case where m # 2, B # 0, and v(x)e
€ AfmN-

2. Definitions and auxiliary propositions. As in [1], we say that v(x)e D, if
the following inequality holds for arbitrary B(xp) and Bg(xp), 0 <s<p:
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ON HOLDER CONTINUITY OF SOLUTIONS ... 891

v(B (x0)) _ c[p)””
v(B,(xg)) ;

where ¢ is a positive constant independent of x3, p, and s. Here B p(xo) is ball of

radius p centered at x; and v(B (%)) = I ' v(x) iz,

Itis known that A, = D,,, and there e)qsts |,L <p such that A <D,
Let W,;°(Q7,v) be a Banach space endowed with the norm

.J’?‘i
?."'.‘;Q’_t)l' }dxdt.
dx

”"“'”%u@pu) = QJ; {[1' + )] Julx, &)™ + v(x)

We also use functions from the space V(£27,v) endowed with the norm

1/2 : ) 3 ( 9 1Ifm
u(x,
I u“V(QT'U) = {gs{s{sgﬁggl-; |u]2 a’x} + {d[_ v(x) |u|B ) dxdt} .

We also-define the space V,,(Q5, v) with the norin

du(x, t)’ dedt.

|| ||VM(QT'U) = Esssupj- |u|™ ax + _[ v(x) |u |B

<t<T Q

We say that a function u (x, t)e V(Q7,v) is a solution of equation (1) if, for all Qe
W,,l, 0 (Q,v) and @, € L,(L27), the following 1dent1ty is satisfied for any £; and
t suchthat 0<f <, <T:

)
[ (1) o, 1) dx b I {—u(x, )@, (x0) +
~ Q f nhQ

e Z (o, £, u(x, £), u, (x, 1)) "’(xt)+

i=1
+ ag(x, t, u(x, t), u. (x,1)) o(x, t)}a'x_dt =0.

If v(x)€ Ay N, then, by using the results of [1], one can easily see that

T
—1—j [ w0l dxdt + —— ! [ | v@utxn|?dxar <
+ mes B, (xp) 5 B s (.Bp (x0)) 0 5, (xo')
(g—m)/m
<c e.sssup——-}-—-— _[ |'u(x,r)]"'a.'x Cox

0¢:<Tm333 (xo)B fd .

T sie s :

X 4 esssup ————— Culx, )| dxe + v(x)‘ ) dxadt y,

0<t<T mes B (xo)g E[Xg)[ | U(B ( 0))'! B-! ) ox

: @
where ¢ is aconstant independent of T, p, ¢ >m, and

u(x,1) € Vy (B, (%)X (0,T),v).
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Further, for simplicity of exposition, we consider the case where the estimate
v(B, (x5)
esssup v(x) £ ¢ '(4915,0—1 (3)
x € By (xp) R - T ,

with a constant ¢ independent of p holds-for arbitrary Bp(xo)
In the general case, we will make only necessary remarks in the course of the proof

(see [9]). '
If (3) is satisfied, then we only need the following lnequallty

i J‘ I H(JC, r)lm(mﬂ‘\? N(p- 1));"Ndxdt <
mes B (qu)D 5, o
x
m T
P .
X 4 = » C)]
{“(Bp (%)) 0 B,,(Ixo) } o

where ¢ is a constant independent of T, p, L < 1 + %, and u(x,t)e V, (BP (xg) X

' - _ (m=N@-1)/N
< c{esssup—-——'—-— _[ lu(x,t)]”'dx}

0<t<T.mes BP (xg) B, (x)

X (0,T),v). :

We assume that v(x)" 9 q,(x,7), v(x) VO-D-G@-DIa[g (x,1]™/ =D,
U(x)—(q"—l)fﬁgpz(x, t) € L;(Qr), where =

' . m+N—-Nu-1

' : N
= 1_-_ —_ i
1= M=% - N@-1/m)’ 0<m<i=2l=D

Remark 1. If v(x) = |x|", then we have v(x)e Ajymn if =N <y<m; more-
over, inequality (3) holds if 0 <y< m.
Remark 2. Xf ay(x,t,u, &) satisfies the inequality

|ag(x, t, 4, &) < cav() | €™ + @o(x, 1),
then it is easy to see that
esssup |u(x, )] < M < .
(x, 1) ey

Below, we shall use the following well-known inequality, which can be found, e.g.,
in [2]

' RN+

du C
-k Afp £ ¢———rn—— —ldx, 5
(I k) mes A'g . Cmes{BR\AER} |5 N &)

ALR\ALR
where u € Wll (Bg) is an arbitrary functionand [,k e R, I>k.

Here, Afp = {x¢< BRI: (u—k),>0}.

3 Definitions of classes B, s(Qr,M,Y,q,8,%,v), m 2 ¢, and main result.
Let O be an open bounded set in RY andlet Qp= Qx(0,T). If (xp,f0) € Qo
we define B = {xe Q: |[x—x| < R} and Q(R, p) = Bpx{ty—p, 5}, p>0.
We consider R and p so small that Q(R, p) < Q.

For a bounded measurable function u definedin Q (R, p), we consider the func-
tions (x—k), ke R, and H, e R* such that
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| «=B)s]lw, 0,09 < Hy <3,

where &< 8 is a given positive number.
We also define

Hy, - ;
Y (Hy, (u—k)g, V) = [ln {Hj: ST VH , vV <min{H1}.

We say that a function u(x,t)e V(Qp,v) (L, (Qq) belongs 10 . By B(QT- M.y, q,
-8, k,v) if the following inequalities hold

esssup [ (u—KEE"(rndx+ | vl | —(u k)i[ Em grdr <

=R Sl n _ : Q(R,p)

< | @- k)+§"*(x g — p)dx+'y j (u- k)zf';ml‘aa'dxa‘t+

Bg ) L2R.p) _
T m(l+x)/q
+ | v [ufu-pr |2 { | v(4gn a'rJ . ®
- Q(Rp) fp=p i
esssup J‘ Y2 (Hy, (u—k)s, V) E™(x) dx <
fo-PSt<iy g, . : :
< [ VP(Hs (= k)5, v) E™ (x) dx +
Br x{tg—p}
B : “yj2-m |9 |"
pd J. v(;c)|u[ w(Hi:(u_k)iav)|Wu(Hi, (u_k):bv)l a dlxdf g0
Q(R,p) .
' % ym(+x)/q
12[1 + ln%—){ | v(4ir) dx}' ; )
fo—p )

where
Afp (@) = {xeBg: (u-k)y >.0},
v('Af_R) = J' v(x) dx .
A

The parameters in (6) and (7) are as follows:
(i). <8, and vy are some positive numbers;

@ || (u=B¢lw or,p < ; :
(i) x = %1{1, q= q"_“ilm,(HK) =mZ +N_'NN(”_D.

We also use the integral identity

J I {a;h ¢ + 2 [a (x. 2 H,Hx)]h 8 e [ao(x,t 11:,3,«5‘:)]}I q)}dxdr =0, (8

IQ

where ¢ € ﬁ’,};o_(&)r, v) and h<t; <t <T-—h.
Here,
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1f+.‘i
ann =3 g ar,
¢

1 1
=(x; 1) = =~ ,T)dT.
grt) =+ [ s
: t—h :
Remark 3 If mequahry (3) is not satisfied, then we assume that there exists 0 <

<x <1 suchthat, for g = —-i m(l+x), inequality (2)is sahsﬁed
q

Inequahtles (6), (7) can be. proved analogously to [3] by substitution of the func-

tions ¢ = (u—k)+E™(x,t) and ¢ = [y? (H+, (u— k)+,V)] E™(x) in the integral
identity (8).
Here, &(x, t) is a cut-off function for the cyhnder Q(R,p), and &(x) is a cut-off
function for the ball By.
4. Interior regulanty Letus fix a pomt (xg, tg) € 4 and define
S K(m + N) + N(p.—l)
" "Tm+N-N@-)

QNK(: — BRX{ — RM- NKo(m—z_q-B)j(m-;-g) mes By t(}}

Lo ©)

v(Bg)
Let
'p,_,_ = esssupu, W_ = essinfu,
QNKn nga
andlet @ and M be defined according to the formulas ® = [, = pL_ = esirosc u
d. v : . . . Qr ¥o
and M = max {[[u]] _ v, 0}
. Analogously to [9], we can ﬁnd a sequence o, =a" n=0,1,2,..., suchthat
o, 40 and '
mes B mes B, .
gt el o o TR (10)
vBo. x) . " V(Be,r)

Let s* be a positive number, which will be determined in what follows, and let
) o m—2 I
8 ) [a J MP
® MmP

L ,,.mesBR
= Bp X4ty — OR" ——= :
M= {" v(By)’ }

Consider the cylinder

*

of :
‘We also consider the cylinder

= 2 mesBp _|.
Or'= B x{r—an Rt}
R R (Bg)

m—2
If ( > J MP 3 RN¥o(=24B)/(nD) phen 0f = Qg"‘ﬂ.
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mes By S . _ aRpM mes By
T v(Bg) ’

~ 9_@1 m—2 1 .
n= P ﬁ’ Sp<§,

and sq is the smallest positive number that satisfies the inequality

2”.’.&“ NKn a0 < 5.

where 7 <fy, f.— nR"™

Lemma 1. There exists a number vye (0, 1) independent of ®, R, and s*

and such that if for some cylinder Og"
mes {{x, NeQg': ulx,)<pu_ + _.__} < vomesQOg', (1n

then either
gl [1-!-1( l] (m—2+pB)
+

RNKg!(nH[S) > [C%J m+p (12)
or )
[0y]
u(x,t) > u_ + ez s (13)

for almost every (x,t)e ER“; x
Proof. Assume that (12) is not satisfied. Then 4= Qg'c“ and we let
R . R = R Rl+a

R, = a‘i‘&?! R, = 05+2(I."+“ n=12,....
E(x,t)e C™(QN%0), E(x,t)= 1 in Of, E(x,t)= 0 for ¢ =
mes B
=7f-1 ;”——i, and.
v(Bg,) -
| | o~ —nN(p-1) U(BR) [i)mthﬁl
—»1 R R™  mesBg \ o™ :
For n=1,2,..., wetake
® ® ® ®
Ky = Ko + oS0 F1 g qfoFn lf M- + sn—lvl 2 gfoFn’
(6] w i 6] ()]
| Kn = Ho + =557 + —sonta if po o+ Eﬁ'ﬁ < o
®
Let p_ + W 2 WF’ then, analogously to [6, p. 159—161], we can obtain
S, 0 K
esssup ||ow = &)_||, B Y( o) M Zw-k)| <
i mes Bg n dx -’"-Q%‘
I—=mMRy, ; Sr<i n

" (B 1 = -
< ca”"’( 0_3 ) m—(R—)— — J mes Ay p (£)dty +
o0 R maSBR n ey . Rpafig
7 m "
t ] U(BR")_
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896 S. BONAFEDE,
m(1+¥)/q
1 Br) T - 1)/ ® m=2
+ com| = v(Br I mes A;::-Ru ) dt .nm( ®)q (___s_u_) ;
1 mes Br mes Bg, o
—nRy
v(Bg )
(14
where Y(sg) is2 constant depending o1 So and
. w
U if u> &_SE}_":E’-
w =
W ‘
30+4 if u < -&'}Fz

o4

g y t—1
Now, we introduce the new variable z = -—ﬁ— and define

_ B mmSSBRn = _ B __"'m________R;L!_ 0
Qn = BRnX{ Ry B O]I Cn BR»X{ R ) }
Ay(z) = {x€ Bgr,’ ule,z) < knt>

0
|An| = _[ mes A, (2) dz -

Then, from (14), we obtain

“(w_'kn)-—“l";m(ﬁj,”u) < co
m(1+x)/q m=2

U(B ) m(l (0]
+ co™ (m R lAn\] n 1(1+%)/ g (EEE) ) (15)

From (15), using 1nequa11ty (4), we get
o2 [Rm (mes BR) ] 1A l(q-m)fq v(BRr) ‘A ‘ +
e R™ (mes Br)* =

[ @ % U(BR).
o\ VIR _|A |
(a‘“) RmmesBRl |

A
\ n+1‘ U BR)
2
i gsf_ 1 (U(BR) (Br) |4 1)”’““”‘1“:11(1”);(; _ Y
o | mes By \ mesBg
Let us define _ .
: v(Bg)
Y, = ——2—=|Au]>
y Rm(mesBR)ll al
(e By Y+ 1+¥0) ( v(Br) (Bp) 14, ‘)miq :
mBS R

. Note that if (12) is violated, then
(I."n ¥ +K NK,
(———) I|Im(1 ”qR 0 <1,

(O]
Therefore, from (16), we obtain
Yn+1 < an {Yl—i-(q—m),-’q 4 Y(q m)quHK} (1:7)
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Bearing in mind that, by virtue of (9) and the equallty g=m 7 il NN(LL - 1) s wWe- ¢

have
' 1+%,
1+x

m+MZ =N ,
. q
analogously to [2, p. 77] we obtain
 Zya S o™ Y, £ Z,7Y, : (18)
Consequently, from (17) and (18) with some easy modifications of [2, p. 96], we get
: (0]
(13). If pu_ +

the truncated function ©.
Remark 4. If inequality (3) is not satisfied, then we set
s v(Bg) ] | v(4,)
R™(mesBg)*" "' R™mesBp’
= (mesBp y(+R)/(1+Ko) W(A,) mlq ’ (19)

%o = m;NE(I+K)-—1

—5gF7 > Wecan obtain (13) by analogy with [6] without using
o

and use the following mequahty, which characterizes the A p-weight, for Al c @y and
some £>0:

v(Al) - (mesAIT
v(@)  \mesQ )’

Then we can deduce inequalities analogous to (17) and (18). We now assume that the
conditions of Lemma 1 are satisfied for some cylinder

B Ry™M mesBRm .
0=B x:—n(—) ——L= 1 b 4
R { o) v(Brs) ° _

; ; ; R m mes BR/a
The length of this cylinder is at least T [—j — R/% and at most
o v(BRm)
n(g)m%+(9_n) m meSBR < eRm IhESBR :
o/ v(Bgq) v(Bg) . v{Bp)

here, we have used inequality (10). If wetake p = R/ a2, thén we can write

z - mes B,
Q = Q2 = By, x4ty — B(ap)™ =2t
. _ P _“p : v(qu)
where
5 m=2
6= [&° L, So<T<s
® MP

and the constant ¢ depends only on o, [L, m, and N.
Lemma 2. Suppose that

1= (- z2=)).
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[0}

S +3 "
e, «

I
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Then, for every vy € (0, 1), there exists a positive number s; = 5;(V,7Y,%,98,9)
such that either

m [ 1+x
RNKgl(m-i—B) S (£)I+ni+ﬁ(——_"] =itk (20)
= o
or
mes {xeB sou(x, ) < W+ —C%} < vymes B, 21)
o 1
m Mes Byp
fo: all te |ty — B(o:p) 2 1o
0(Bep)
Proof. Analogously to [3], with some modifications of [6], we can obtain
® oo
.[ b4 ( ( (“" sg+4 )] sp+n+d ] dx =
o o
Byx{t} : _ -
¢, v(Bp) R T P
< p—m(n“'l)mesB (E] MF mes Qg +
so+n+4 N2 sg+n+4
+ cn(a } (1 + 1nH_°‘————]e”‘(“‘<)f‘fRN‘°0 mes B, , (22)
® ®

Wheré X is defined by (9). Let us take §; = 8+ n+d. If (20) is violzited, then the
right-hand side of (22) is bounded from above by

nc(s*)me:sBp.
.On this set, since H_ > ——?ﬁ we have
o 4]
2 ® o 2 o/t 2,2
| m mes Byp
Therefore, for all ¢ e |#, — 8(0p) » o |, wehave
- D(Bp) o
mesAT st S c(s )(n fl)z mes B, . (23)

If we take n sufficiently large, then we obtain (21) from (23).
Remark 5. If inequality (3) is not satisfied, then we can obtain the 1nequa]1ty

'[ ¥ ( ( (M- s?u D_»asﬁf,ﬂjdx <

By x {1}

c @ 2 s OEyo+.1'1+4- 2.
j(n"l)(&s—n) MBTJ(QSP) + cn(—m—- gmi+K/a pNxo mes B,,

_ (24)
where ¥, is defined by (19). By analogy with Lemma 2, using (24) and taking into
account that

Iy

”(Qgp) = _f dt f v(x) dx é'cép"‘lhesBp,

es B B
tg — B(ap)™ TE8 Pep ap
o ()
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we can now prove estimate (23). Hence, in the same way as in [3], with slight
modifications of the procedure used in [9], we can obtain the following theorem.

Theorem 1. There exists positive numbers vg€ (0,1) and s independent of
® and R and such that if for some cylinder Qg' we have

mes {(x, He0g': u(x,t) < p_ + %} < vomes Qg',
o

then either
-1
® < asRNlcoﬁf(nﬁB) £ = 1+__;m_[1__'tf_l] (m—2+P)
’ m+B\ g m),
or
1
essoscu = @ 1—-—_; .
Q:}m" o
Now assume that assumption (11) of Lemma 1 is violated, i.e., for every cylinder
Og', we have

mes {(x, HeDN: u(xt) < p_ + :jo} > vomes ;. 25)
Since we obviously have
Tl I
we can rewrite (25) as follows:
mes {(x, HeQp": u(x,t) >, — c:g”} > (1—vg)mesQpg'. (26)

The lemma below can be proved simila_ry to [3].
Lemma 3. Let' O\ © Qp be fixed and let inequality (26) be satisfied. Then

. & mesBp - V mes By’
there exists t* e [r - nR® ——R 7 - OqnpR" ———R] such that

v(Bg) 2 v(Bgr) |
. 1-v
+ 2ot O £ K B
= {Am—wa*‘“,ﬂ(r )} SEe .

We define
H, =

(= (-3,

o . ()]
Lemma 4. Let QRT'C Qg be fixed and let the inequality H, > W be

<08

sat:’sﬁed‘ Then there exists a positive number | independent of ® and R and
such that either

z m (1+x 1
LA i SN TP
RNK;_-,{'(»WB) <5 o 1+m+|3( q ml(m P
- a.rﬂ'l‘f '

I 2
[ _ ey
= {A;—m/a"o” R} = [ L (?0) ]meSBR
m mes Bp |

- Vo ;
: - —=nR" ——=,1]|.
forall te {t > n v (B) | ]

ISSN 0041-6053. Yxp. mam. xypu., 1999, m, 51, N®7

27

or



900 3 : S. BONAFEDE, I. I. SKRYPNIK

- . Proof. We consider inequélity (7) for

Qg = Bex[t% 1],  QOpor = Br_sg X[t* 1].

O]

" _
Here, t* is the number defined in Lemma 3, o€ (0, 1), k = ot and v = o

i 0 _
We also take the cut-off function &(x) for By, &(x) = 1 in Bg_gg. |a—f‘;| < (oR)L

From (7), we obtain

o 5)) )

Bp_gr*{t}

) ®
< JW( [ (H+_T)]’ﬁ)dx+
Brx{t*} o0 /e

+

o 2), )
(cR)'"mesBR,[ Jklu[wm, e mom ), o )

+ 2-m
) ©
X Wy (H»ﬂ (-’* —.(M - @jl:w]

dxdt +
so+l N2 sotm ( T . m{+x)/q
" c(“ ] o Fx® (”(BR) [ mesa™ (t)er . @8
[0}] w -mfa ?, ;
I3

‘We have

With the use of Lemma’3, the fust integral on the nght—hand side of (28) is estimated
from above by :

lzlnza(ﬂ)me\s,&x.

Since 7—f* < .MR™

.-'o m—2
mes By _ (05 ] 1 gmmes BR, the second integral on

| CuBr) o ) MPT uBR)
the right-hand side of (28) is estimated from above by
— l mes B
o R:

The third integral on the right-hand side of (28) is estimated from above by

sg+l m+ﬁ
cImesBR[a ] [1 +L(1+—K ——J (m— 2+B)]RNK°
o q m/ty

If (27) is not satisfied, then the third integral on the right-ha.nd side of (28) is esumated
from above by~ .

‘clmesBg.
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From (28), we now obtain

[ 7o 2) e

Bp_grx{t}
2 2I 1_\"0
< ¢lfIn oa———mesBR + ¢l mes By,
1-vo/2

whence, by analogy with [3, p. 516, 517] we can obtain (9).
We now take

89 = .5'0'1":.

Since s*> s, for m>2 we have

(l - E@,)cc-?o(m—?-) < 1 a.&"(m—Z)‘
) 1+V0/2 .

® )
Lemma S. Let H, > —— . Then either
o

50
m (l+x 1 .
RNKgf(m+ﬁ) > [_CD_JI+BI+B[ nl.oﬂ_ﬂ.m

o2
or _
2
+ < s %J
mes {AH+ ~m/a‘°+’,R} < I: ( A j]mesBR (29)
v Og m MEes BR 4 ‘ : -

orall te |ty — —0OR" ——= 1,
g [” v(Bp) "]

Proof. The proof is analogous to that of Corollary 4.3 in [3, p. 517].
Consider the cylinder

. Vv mesB

Lemma 6. Suppose that (29) holds. Then, for every € € (0, 1), there exists a
number s* independent of ® and R and such that either

4
’ _ R L (1—'5—~J (m—2+B)
.RNxof(m+ﬁ) > [__CD_‘) m+p m . (30)
o’ .
ar
mes{(x,r)egg(vo'): u(x, t) > py — ":} < emes Qf (Vo) - (31)
o

Proof. Using inequality ( 1) ‘and assuming that 1nequa11ty (30) is violated, by
analogy with the procedure used in [6], we get :

'Qscjau)ﬁ(xj %G M (M ) ;J_HD*’

B ey (oY o) i
< CR”‘mesBR {(an) f(a")(a‘r'] }r_nesQR(VIn)- (32

‘We now consider inequality (5) for

m

dxdt <
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()]
£:H+"§: K=|J-+_0;n_1'-
mes B
1t follows from Lemma 5 with ¢ e [to X0 R0 --——R,ro] that
3 v(Bg)

' 2
o
mcs{BR\Ah_mm,.‘R(t)} > (__20) mes By .

Vo n pm Mes By
— ;0

Therefore, in this case, for every t € [ro ) OR >(Br) 11 inequality (5) yields
' R

du
ox

®
(J]mesAM_mmn’RU) < ¢cR _[
At RONATR(D)

With the use of the Holder inequality, the right-hand side of (33) is estimated from
above by . '

dx. ©(33)

1/m (m—li}’m
du|™ —1/(m-1) 34
R| [o@|s| dx [ Dbl dx SO
 Bg o AL RO\ATR () :
By using (34) and integrating (33) over |#; — %o ggm M, ro], we obtain
3 v(Bg)
N : ’ 1fm
% m
(%]An < cR[ [ U(x)ai(u—(p.+—%)) d.xdr] X
* 08 (vo) * P
x [B(4,1) — D(4,)]""D/m
where ' o
fp
— +
A, = | mesAY _ o0 o (041,
¢ _ Vo, pmmes B .
03 v(Bg)
n fp ) .
B(4,) = | a [ @IV
.0l mmes B +
fg—'?OBR ':J(Th;{ A|l+—£ﬂ.|fu‘.".ﬂ

From (34), by using inequality (32), we get

A’T!(m—-l) < C[ v(Bg)

1/(m-1)
= BR] [mes 0f (vo)]V ™V [B(4,_)) — B(4,)]. (35)

We now sum up inequalities (35) for n=1,2,..., 5% As aresult, we obtain
' 1/(m—1) ; .
(s* =5, =AW mD < ¢ 2(Br) [mes Of (vo)]V/" D <
F L mes Bp

] ;
B« dt [ @)™ dx (36)

- mes B
g~ %0oRm ™S Br By
93 v(Bg)

By using the definition of Ap-clasé, we can obtain the inequality
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v(Bg) T/ =1/ (m—1)
[;;s—ﬂﬁv] é‘- [v()] dx < cmesBp. (37
R .

Relations (36) and (37) now yield
(S _ 37 leﬁl.‘r(?ﬂ,’"l) < ¢ [mas QR (V )]mf(m I)

‘We can obtain (31) if we take s* so large that
c
st - s
Remark 6. If inequality (3) is violated, Lemmas 4—6 can be provcd by analogy.

Followmg [3], we can now deduce the following result.

Theorem 2. There exists a positive number s* independent of @ and R and
&

* o\ m=2
such that if (26) is satisfied for every cylinder Qg — Qf, 6 = [0&_} #,
. ®

then either

o < a.r'+1Ran§!(m+ﬁ)

or

essosc u < OJ[I-— 1’ 1].
03/ (Vo) N
Theorems 1 and 2 imply the following statement.

_ Theorem 3. Let u(x,t)€ Vioo(Qz v) N Lo, 106(27) be a solution of equation
(1) and let v(x)€ Ajypmy. Then u(x,t) is locally Holder continuous in Q.

1. Chanillo S., Wheeden R. L. Weighted Poincaré and Sobolev inequalities and estimates for weighted
Peano maximal functions // Amer. J. Math, — 1985, — 107, - P, 1191-1226.

2. Ladyzhenskaya O. A., Solonnikov V. A., Ural’tseva N. N, Linear and quasilinear equations of para-
bolic type. — M.: Nauka, 1967 (English transl.: Amer. Math. Soc., Providence RI, 1968).

3. Di Benedetto E. On the local behaviour of solutions of dagenerate parabolic equations with
measurable coefficients // Ann. sci. norm. supér. — 1986. - 13, N® 3. — P. 485-535.

4, Di Benedetto E., Chen Ya-Zhe. On the local behaviour of solutions of singular pmabol:c equations
/I Arch. Ration. Mech. and Anal. — 1988. — 103, N®* 4, — P. 319-346.

5. Ivanov A. V. The classes B,, , and Holder estimates for quasilinear doubly degenerate parabolic
equations, — St. Petersburg, 1991. — Preprint.

6. Vespri V. On the local behaviour of solutions of a certain class of doubly nonlinear parabolic

) equations // Manuscr. math, — 1992, — 75, N® 1. — P, 65-80.

7. Chiarenza F., Serapioni R. A Harnack inequality for degenerate parabolic equations // Comm.

' Partial Different. Equat. — 1984, — 9, — P, 719-749,

8. Gutierrez C. E., Wheeden R. L. Harnak’s inequality for degenerate parabolic equations // Ibid. —
1991.-16, N* 4, 5. - P. 745-770.

9. Skrypnik I. I. Regularity of solutions of degenerate quasﬂlnem parabolic equations (wexghted case)
/f Ukr, Math. I, — 1996, — 48, N® 7. — P. 1099-1118,

Received 15.10.97

ISSN 0041-6053. Yxp. aam. wKypie., 1999, m. 51, N2 7



	0026
	0027
	0028
	0029
	0030
	0031
	0032
	0033
	0034
	0035
	0036
	0037
	0038
	0039

