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Abstract In this paper, we consider the Cauchy problem

% = Ap(u) in RY x(0,T]
w(z,0) = uo(z) in RN
2t ¢ (s)s
1 21 S et
where € C[0, co) |"1+L‘:’ (0,00), @(0) = 0 and (1 N) i 0 < m for
some a £ ((1 = %) .,1), g > 0. The initial value ug(x) satisfies up(z) > 0 and

up(z) € LL.(R"). We prove that, under some further conditions, there exists a weak
solution u for the above problem, and moreover u € ¢ X (RY x (0, T17) for some e > 0.
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1. Introduction

In this paper, we deal with the Cauchy problem

gtu = Awp(u(z,t)) in RY x (0, T (1.1)
u(x,0) = ug(z) in RV (1.2)
where ¢ € C[0,00) N CL(0, 00) satisfies (0) = 0, (1 — %)+ < a < i‘tﬁﬁ < m for

2 +
SOMme @ £ ((I_F) +1) and ug(z) > 0.

Equation (1.1) has been suggested as a mathemat.lcal model for a lot of physical
problems, we will not recall them here.
When (u) = u™ and m > 1, it was proved in [1] thﬂt if the function ug(x) satisfies

sup ;- (72 +M) up({z)dz < oo (1.3)
R=1 || <R



130 Zhu Ning Vol.9

then (1.1), (1.2) has a weak solution. The condition (1.3} is also a sufficient one for
(1.1), (1.2) possessing a weak solution (see [2]).

When ¢(u) = u, the necessary and sufficient condition for (1.1), (1.2) possessing a
weak solution is that ug(x) satisfies

.[R“ e—lely(z)dz < oo (1.4)
PRACL

w(s}

(1.2) possessing a weak solution is that ug(x) satisfies

< 1, the necessary condition for (1.1},

As for general w(u) with 1 < o

ol = sup[a:-*{pﬂ}]-lﬁ wods < 00 (1.5)

o

for some v > 0. Here ®(s) = ip{s} and 7‘: updx = 1-5 | f ugdz (see [3]).

When @(u) = ™ with 0 -:i m < 1, it 'is proved in [4] that (1.1), (1. E} has a weak
solution when up(x) is a nonnegative and locally integrable function on RY. Moreover,

+
if m € ((1 ~ %) ,1), then the weak solutions are ‘31::;: . But for gemeral p(u)

r
. : 3 . : ; :
satisfying a < {’;E:‘:]; < yn with a < 1, there is no result on this problem. In this paper,
+
we concern the case when |1 — — < a < 1 and obtain a result similar to those

N
mentioned above. We will prove the following theorems.

Theorem 1 Suppose ¢ € C(0,00) N C[0,00), w(0) = 0, @(s) > 0, and a <

/ | L ir +
t’!:i:; < m when 5 > 0, for some a,m > 0 with ¢ > m+{2 ) , uglx) 5 o
nonnegative and locally integrable function. If u is a weak solution of (1.1} (1.2}, then
1=3"+ Kl
there exist C; = Cy(N,a,m),i=0,1 and £ € (E ng m! ] ‘m:‘h’u:r=1—?:L =,
— o
N
e > 0, such that for p > 0, o € BY 1€ (0, Tp,ze)s we have
s o & - ey
(s, DMeesyieo < G (5) 77y (w0 v )] (16
T
where .
Cop®
Tpmg = i (1.7)
vl Hﬁ (g V ;;}{iz:]
N Bag(zo)
i) = t‘ﬁj{f}, ro = —{1 — ) and wy V k = max(up, k), for some k = 1.
Theurem 2 ﬁlssume that @ € C%(0,00) N C[0,c0) satisfies (0) =0, p(s) > 0 as
s> 0, and
!
#'(s)s <im, o s (1.8)




