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Abstract We prove C'V%_partial regularity of weak solution of nonlinear parabelic

aystems
u:_DuA?[IJLurDH}=B:'EEIEJ'LI:.I_DH.], i:l|"'rN

under the main assumption that Al and B; satisfy the natural growth condition.
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1. Introduction

In this paper we will extend some of the partial regularity results for nonlinear ellip-
tic systems to parabolic case. Actually, we intend to show that the method developed
in [1], [3] can be also used to study nonlinear parabolic systems.

Let 12 be an open set in ", T > 0 and @ =0x[0,7)], and let z = (z,t), where
z€ 1,0 <t < 7T, denote a point in () and 3,0 the parabolic boundary of Q. Let
u(z) = (u'(z), -, u"(z)) be a vector valued function defined in @. Denote by Du the
gradient of u, i.e., Du= {E‘au’;};zll...lﬂ:mzll...ln.

Consider the nonlinear parabolic systems of the following type

u:‘!— T H&AF{EJI"’:B“} = B,-{z,u,ﬂuj, = 1:‘_"1'N {1'1]

We suppose that A? and B; satisfy the natural growth condition:

Al (zu,p)0h 2 AP - 2, fe 1°(Q) (1.2)
A (z,wp)l < C(lp| + £7), f2 e L7(@Q) (1.3)
[Bi(z,w,)] < allpl® + o), fo € L7(Q) (1.4)
[Bi(z,w,p)| = C(Ip1* + 1),  fi € L7(Q) (1.4)
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where A > 0, a > 0 and é are constants with 0 < § < 5 5" We denote

n +
Vi(Q) = L2(0,T; H(Q, RV))  1°(Q, RV)
W(Q) = L*(0,T; H3(Q, RN)) n HY(0,T; L*(Q, RN))

By a weak solution of (1.1) under the natural growth condition (1.2)-(1.4) {or (1.2),
(1.3), (1.4)') we mean a vector valued function u & Vi (@) such that

[Q A% (2, 4, Du)Datp’ - viel]da = f@ Bl Daiedds (1.1)
for all ¢ € W(Q) N L=(Q, RY) with ©(z,0) =0, p(z,T) =0, ¥z € 1.
For z5 = (xn,tg) € Q, dencte
Bgr = B(zo,R) = {z € R",|z — z¢| < R}
Ig = I{to,R) ={te R,to — R* < t < ty)
Qr = Q(z0, R) = B(zo, R) x I(to, R)

We prove the main theorem:

Theorem 1.1  Let u € Vi (Q) be a weak solution of system (1.1). Suppose that
AT and B; satisfy

(Hi) 1A (z,u,p)| < C(lp| + 1)

A4 3
(Hz) ! [z’.u’p] .65 2 A%, A0, VEe ROV
Eipl'[T;
(Hs) A%(z,u,p)(i =1, - N;a= 1,-++,n) are of class C! with bounded continuous
derivalive

A4
ls L
E:‘pﬁ

(Ha) (14 |p|)~ ' A%(z, u,p) are Hélder continuous in (2, u) uniformly with respect to
Py ie
A7 (2, u,p) = Af(y,v,p)| € e(1+ [pD)n(lul, |z — yI* + |u - v[2)
where nisy, s2) < H[sl}min{sgﬂ,L} for some 7, 0 < vy < 1and L > 0, K(t) is an
mcereasing funclion,

(Hs) |Bi(z,u,p)| < a(|pf* + ), 2aM < A, sgmur =M

or
|Bi(z,u,p)f < C(lp|*~* +8)

Then the first dertvatives Dou' of u are Hélder continvous in an open set Qn C Q) with

meas (@' Qp) = 0.

In proving the theorem stated above, we need the following Lemma which can be
found in [5].
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