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ABSTRACT. In this paper, we study the explosive solutions to a class of par-
bolic stochastic semilinear differential equations driven by a Lévy type noise.
The sufficient conditions are presented to guarantee the existence of a unique
positive solution of the stochastic partial differential equation under investiga-
tion. Moreover, we show that positive solutions will blow up in finite time in
mean LP-norm sense, provided that the initial data, the nonlinear term and the
multiplicative noise satisfies some conditions. Several examples are presented
to illustrate the theory. Finally, we establish a global existence theorem based
on a Lyapunov functional and prove that a stochastic Allen-Cahn equation
driven by Lévy noise has a global solution.

1. Introduction. Fujita [13] considered the initial-boundary problem for a semi-
linear parabolic equation
0
au =Au+utt? t>0, z € RY,
ot (1)
u(r,0) = a(z), x € RY,

Fujita showed that there does not exist a global solution for any nontrivial nonneg-
ative initial data when 0 < da < 2, and there exists a global solution for sufficiently
small initial data when da > 2. Hayakawa [17] proved that (1) has no global so-
lution for any nontrivial nonnegative initial data in the critical case da = 2 if the
dimension d equals 1 or 2.

Fujita [14] studied the initial-boundary problem for a semilinear parabolic equa-

tion in domain D C RY:
%:Au+f(u), t>0, zeD,
u(z,0) = a(z), z € D, (2)

u(z,t) =0, x € 9D,
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Denote Ay as the smallest eigenvalue of —A and the corresponding eigenfunction
$o > 0, satisfies [}, ¢o(x)dx =1 and

—A¢g = Moo in D,
¢olop = 0.

Assume that f satisfies the following
1) f is locally Lipschitz continuous.
2) f(0) >0 and f(r) > 0 for r > 0.
£.3) 1/f is integrable at ¢t = +o0.
f.4) f is convex in [0, 00).
£5) f(r) — Aor > 0 for r > [, aggodz, where ag = exp(—kl|z|?), k > 0, z € R%.
Fujita [14] showed that if D is bounded, a(x) > 0 in D and f satisfies (f.1)-
(£.5), then the solution of (2) blows up in finite time. As a special case that f(r) =
r!T(a > 0), the solution of (2) blows up in finite time if

/ a(x)o(x)dz > A
D

We refer to [15] about the many developments on solutions of nonlinear parabolic
equations may blow up in finite time.

In recent years, stochastic partial differential equations have attracted the at-
tention of many researchers. It is of interest to study the non-existence of global
solutions to parabolic stochastic partial differential equations perturbed by random
noise as follows:

(f
(f
(
(
(

du = Au+ f(u) +o(u)dWs, t >0, z € D,
u(z,0) = g(x), x € D, (3)
u(z,t) =0, x € OD.
When f(u) =0, o(u) =u? (7 > 1), Mueller [20] considered the equation
ou

a:Au+u7W,721,t>070§x§J,

u(t,0) =u(t,J) =0

(4)

where W = W (t,x) is 2-parameter white noise and u(z,0) is nonnegative and
continuous. The conclusion is that for 1 <y < 2, u exists for all time. Mueller [21]
showed that when u(x,0) is a continuous nonnegatlve function on [0, J], vanishing
at the endpoints, but not identically zero, then there is a positive probability that
the solution w of (4) blows up in finite time if v > 3/2. When o(u) = 1 and the
Laplacian operator A is replaced by the infinitesimal generator of a Cjy semigroup,
Prato and Zabczyk [9] considered the stochastic semilinear equation

du = (Au + F(u))dt + dW )
u(0) =¢,
where A is the generator of semigroup S(t) = on a Banach space FE, and F is
a mapping from E into E. W is a Wiener process defined on a probability space
(Q, Fi, P). £ is an Fp-measurable E-valued random variable. They assumed that F'
satisfies the Lipschitz condition on bounded sets of E. This property of F' together
with some other conditions ensure that (5) has a unique non-exploding solution.
When o(u) = o (positive constant), W is a 2-dimensional Brownian sheet, f is
a nonnegative, convex function such that fooo 1/f < oo, Bonder and Groisman [3]

eAt
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proved that the solution to (3) blows up in finite time with probability one for every
nonnegative initial datum w(x,0) > 0. Dozzi and Lépez-Mimbela [11] considered
the equation (3) with o(u) = ku, where k are given positive numbers, W; is a
standard one-dimensional Brownian motion. They proved that the solution of (3)
blows up in finite time with positive probability if f(u) > Cu'*? (u >0, C, 3 > 0).
Chow [8, 5] considered the initial-boundary value problem for the parabolic 1td

equation

0

8—1; = Au+ f(u,z,t) + o(u, Vu, z,t)0,W (z,t)

u(z,0) = g(z), = € D, (6)

u(z,t) =0, t € (0,T),z € 0D,

where D C RY, A = szzl a%i[aij(w)a%j] is a symmetric, uniformly elliptic op-
erator with smooth coefficients, f and o are given functions. For z € R¢, t > 0,
W (z,t) is a continuous Wiener random field defined in a complete probability space
(Q, F, P) with a filtration F;. W (x,t) has mean EW (z,t) = 0 and covariance func-
tion g(x,y) defined by

E{W (2, )W (y, )} = (tAs)a(z,y), z,y € R,

where ¢t A s = min{t,s} for 0 < t,s < T. Let H = L*(D), H' = H'(D) be
the L2-Sobolev space of first order and H} the closure in H' of the space of C'-
functions with compact support in D. Under the usual conditions, such as coercivity
conditions, Lipschitz continuity and boundedness conditions, Eq.(6) has a a unique
global strong solution u € C([0,7]; H) N L*([0,T]; H}) for any T > 0 (see [7,
Theorem 3-7.2]). To consider positive (nonnegative) solutions, the author assume
that the following conditions hold:

(P1) There exists a constant § > 0 such that

d

%Q(x’w)UQ(’"vﬁ,ﬂU,t) — Y ai(@)&g; < o,

ij=1

forall? €e R,z € D, ¢ € R% and t € [0,T].

(P2) The function f(r,z,t) is continuous on R x D x [0, T| such that f(r,z,t) >0
forr <0and z € D, t€[0,7].

(P3) The initial datum g(z) on D is positive and continuous.

Chow [8] proved that the solution of Eq.(6) is positive. Under some suitable
conditions, Chow [8, 5] showed that the positive solutions of a class of stochastic
reaction-diffusion equations will blow up in the LP-norm sense, p > 1. Chow and
Liu [6] considered the problem of explosive solutions in mean LP-norm sense of
semilinear stochastic functional parabolic differential equations of retarded type.

Lv and Duan [19] considered the Eq.(6) with A = A, the Laplacian operator,
the nonlinear term f is assumed to be satisfied by an inequality, which is weaker
than the condition (P2), the noise intensity o allows to be higher nonlinear than the
square nonlinear (see [19, formula (3.2)]). They proved that the noise could induce
finite time blow up of solutions.

Recently, great attention has been devoted to the study of stochastic partial
differential equations driven by Lévy noise (see, for example, [4, 25, 27, 18, 22, 10,
26, 23, 24]). But there are few results about the existence of explosive solutions to
stochastic partial differential equations with Lévy noise in the literature. Bao and
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Yuan [2] considered the stochastic reaction-diffusion equations with jumps

% = Au+ b(t,u,x) + o(t,u, Vu,2)0:W(x,t)

+/T(t,u,ﬂc,y)0ﬁ(t, dy), t >0, (7)
Y
u(z,0) = ¢(z), x € O, u(t,z)|lso =0, t >0,

where O C R" is a bounded domain with C'* boundary, A = szzl %(aij(x)a%j)
is a symmetric, uniformly elliptic operator with smooth coefficients, W(z,t) is
a Wiener random defined on the completed probability space (Q,F,{F}i>0,P),
N (dt, du) is the compensated Poisson measure. Under some conditions, they showed
that the solution of (7) blows up in finite time. It should be pointed out that the
nonlinear term b : [0,00) x R x O + R is assumed to be locally Lip-continuous
w.r.t the second variable such that b(¢,r,2) > 0 for any r < 0, however, there are
many functions don’t satisfy this condition, for example, b(r) = (1 — r?). And
O C R" is assumed to be bounded, the proof of Theorem 2.1 in [2] depends on the
boundedness of volume of O. The results of [2] can’t be generalized to the case for
unbounded domain, such as O = R™.

In this paper, we study the problem of explosive solutions to a class of semi-
linear stochastic parabolic differential equations driven by Lévy noise. The paper
is organized as follows. In Section 2, we recall some basic results for semilinear
stochastic parabolic equations with Lévy noise. In Section 3, under some assump-
tions, we prove that the existence of positive solutions of a semilinear stochastic
reaction-diffusion equation. In Section 4, under some suitable conditions on the
drift or diffusion term, we prove that the solutions of stochastic parabolic differen-
tial equations will blow up in a finite time in mean LP-norm sense, p > 1. Some
examples are presented to illustrate the theory. In Section 5, we establish a global
existence theorem based on a Lyapunov functional. We show that the existence of
global solution to stochastic Allen-Cahn equation driven by Lévy noise.

2. Preliminaries. Let D be a domain in R¢, which has a smooth boundary if it
is bounded. Denote L?(D) by H, the usual L? real Hilbert space with the inner
product (-,-) and norm || - ||, respectively. Let H! = H'(D) be the L2-Sobolev
space of first order. Denote H{ the closure in H! of the space of C!-functions
with compact support in D. Denote by D([0,T], H) the space of all cadlag paths
from [0,7T] into H. Let W(x,t) be a continuous Wiener random field defined on
a complete probability space (Q, F,P) with a filtration F;. W (x,t) has mean zero
and covariance function ¢(z,y) such that

EW (z,t) =0, E{W(z,t)W (y,8)} = (tAs)q(z,y), s,t €[0,T],x,y € R%

The associated covariance operator @ in H with kernel ¢(z,y) is defined by

(Qo)(x) = /Dq(sc,y)qb(y)dy, rzeD, ¢ H.

In this paper, we assume that the covariance function ¢(z, y) is bounded, continuous
and there is gp > 0 such that

sup |g(z,y)] < g0 and Tr Q = / q(z, z)dr < co.
z,yeD D
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Let (Z,B(Z)) be a measurable space. Denote by N(dt,dz) the Poisson random
measure with intensity measure dtv(dz) on Ry x Z, here Ry = [0,00), dt is the
Lebesgue measure on Ry, v(dz) is a o-finite measure on (Z,B(Z)). Denote by
N(dudz) = N(dt,dz) — dtv(dz) the compensated Poisson measure. Assume that
W and N are independent.

Consider the initial-boundary problem of a semilinear stochastic reaction-diffusion
equation in domain D C R%:
Oou

i Au+ f(u,z,t) + o(u, Vu, x,t)0W (z, 1)

+ /ng(u7$,z,t)6tj\7(t,d2)» (8)

u(z,0) = g(z), z €D,
u(z,t) =0, t € (0,T),z € 0D,

where A = Zf =1 %[azj (x)a%] is a symmetric, uniformly elliptic operator with
> i 3

smooth coefficients, that is, there exists a constant ¢ > 0 such that b(z,§) :=
szzl a;j(2)€:& > c|¢)? for all z € D and € = (&,...,&) € RL

Let uy = u(-,t), Fy(u) = f(u,-,t), Zi(u) = o(u, Vu, -, t), T'i(u,2) = ¢(u,-,z,t)
and W; = W(-,t), then we can rewrite the equation (8) as

dw:4Am+pxmﬂﬁ+zgwqu+/ﬁy@haﬁwawy o)
Z

Uup =9,
where A is regarded as a linear operator from H! into H ! with domain D(A) =
H} N H?, F,: H— H is continuous. If A satisfies the coercivity condition, f and
o satisfy the Lipschitz continuity and boundedness conditions, the equation (9) has
a unique global strong solution u € L2([0, T]; H}) N D([0,T); H) for any T > 0 (see
Theorem 3.2, [23]).
To consider the positive solutions, we assume that (8) has a unique (strong)
solution. In addition, we assume that

(A1)
f(ua "E,t) 2 afluﬁ + a2,
where a;,a2 € R, 3> 1, (—1)% € R and

>0, if (-=1)% =1,
a1 (10)

<0, if (-1)% = —1.
(A2) There exist constants by, b > 0 such that

d
1
5(](55795)02(“75»%15) - Z aij(2)&i&; < blul™ + byu?,

4,j=1

forallu € R,z € D, ¢ € R% and t € [0,T], where 2 < m < 3+ 1. B
(A3) There exist a a constant g € [2,5 + 1) and mappings ¢ : D — R, with
[, ¥(2)v(dz) < 400, such that

©*(u, 2, 2,5) < Y(2)ulz, s)|". (11)

(A4) the initial datum g(x) on D is positive and continuous.
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As in [8], let n(r) = r~ denote the negative part of r for r € R, or n(r) = 0, if
r>0and77():—r1fr<0 Set k(r) = n?(r) so that k(r) = 0 for r > 0 and
k(r) =72 for r < 0. For & > 0, let k.(r) be a C?-regularization of k(r) defined by

2

7’27%, r < —g,
ke(r) = ™ or 4 (12)
S T
5(2 +3), e<r<o,
0, r > 0.

It is easy to see that k.(r) has the following properties.

Lemma 2.1. (see [8]). The first two derivatives k., k of k. are continuous and
satisfy the conditions: kL(r) =0 for r > 0; kL(r) < 0 and kY(r) > 0 for any r € R.
Moreover, as ¢ — 0, we have

ke(r) — k(r), kL(r) = —2n(r) and kZ(r) — 20(r), (13)

where 0(r) = 0 for r > 0, 6(r) = 1 for r < 0, and the convergence is uniform for
r € R.

3. Positive solutions. In this section, we will consider the existence of positive
solution of Eq. (8).

Theorem 3.1. Suppose that the conditionss (A1)-(A4) hold. Then the solution of
initial-boundary value problem (8) with nonnegative and continuous data remains
positive so that u(x,t) >0, a.s. for almost every x € D and for all t € [0,T].

Proof. Let uz = u(-,t) and

B (ug) = (1, ke(ug)) = /D ke (u(z, ) dz.

From It6’s formula, it follows that

bl / / s))Au(z, s)dxds
+/0 /Dk;(“(xv5))f(u($,8),x,s)dxd$

+/Ot/D’fé(“(%S))U(U(fcv8)7W(x,s),x,s)dW(x, s)dz
1/t/ K (u(, s))q(z, x)o? (u(z, s), Vu(z, s), z, s)dzds
/ / / u(@, s) + p(u, 7, 2, 5)) — ke (u(, s)))dzN (dsdz)

/ // u(x,s) + o(u,z, z,5)) — ke (u(z, 5))
—p(u, 2, 2, sk (u(z, )))dxv(dz)ds

/ / k! (u(z, s) (a: z)o? (u(z, s), Vu(z, s), z, 5)
- (x,Vu(;c,s)))dxds
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+ /Ot /D KL (u(z,s)) f(u(z, s), z,s)dxds

+/t/ kL (u(z, 5))o(u(x, s), Vu(z, s), z, s)dW (z, s)dz
/ [ [ (hetutes) + ot .8) = belule, ) oW (dsdz)

/// u(z, s) + o(u, z,2,s))

ke(u(z,s)) — p(u, z, 2, )kL(u(z, s)))dzv(dz)ds.

By taking expectations of both sides of the above equality, we have
Ed. (u;) = —HE/ / k! (u(x, s) (a: z)o?(u(z, s), Vu(z, s), , 5)
— b(z, Vu(z, s)))dzds
+E/t/ kL (u(z,s))f(u(z,s),z, s)dzds

—I—IE/// w(z, s) + o, 2, 2, 8)) — ke (u(z, 5))

— oy, 2, 5) kL (u(z, 5)))dav(dz)ds.
From (Al) and Lemma 2.1, it follows that

E®, (u;) < @.(g) + ]E/ / K (u(z, 8)) (b |u(z, $)[™ + bou(z, s)|*)dzds

+E/ / N(a1u? (z, s) + azu(z, s))dvds
+E/ // (@,5) + o(u, 2, 2, 8)) — ke (u(z, 5))
— o(u,x, 2, 8)kL(u(x, 5)))dzv(dz)ds. (14)

By Taylor’s theorem, in view of the integral form of the remainder, we have

ke(u(@, s) + (u, @, 2,5)) = ke(u(x, 8)) = kL (u(z, s)p(u, , 2, 5)
1
— [ = DR ol 807+ o, 5)) P (2,9 (15)
0
Substitute (15) into (14), we get

E®, (u;) < @.(g) + ]E/O /D K (u(z, 8)) (b |u(z, $)[™ + bou(z, 5)|*)dzds

+E / t / K. (u(z, 5)) (@ (2, 5) + agu(z, s))deds

+E//// (1= )k (3, 2, )7

+u(z, 8))o*(u, z, 2, s)drdrv(dz)ds.

Since lim._,o E®.(u¢) = E|[n(u)||?, taking the limits on both sides of (16) as ¢ — 0,
by (13) we obtain

(16)
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En(u) |2 < / n(g(@))| dx+2IE/ / 0(u(z, s)) (bilu(z, )™ + balu(z, s)|?)dads
—2IE/ / n(u(z, s))(a1u’ (z, s) + agu(z, s))dzds

+2IE//// (1= 7)0(p(u, 7, 2, )7

+u(z, 8))0*(u, z, 2, 8)drdrv(dz)ds. (17)

By the definition of 7, it follows that n(g) = 0. This together with (A4), Lemma
2.1 and (—1)%a; = |a1| yield

E|ln(ue)|? <2E/ / by (=)™ (z, 5) + b (u=)>(x, )] dads
_2E/0 /[|a1|(u_) +1(SC,S) —aQ(u—)2(x7S)]dde

+/Z¢( v(dz) / / (z,s)dzds. (18)

It is known that the following L? interpolation inequality and Young inequality hold
(see [16])

lull e < llull 2o lullzz®, (19)
ab < ea® +e75bY, (20)
where o € (0,1),e>0,5 >0, w>0,a>0,b>0,
1 «
- *+77 l<p<r<qg<oo,
r p q
1+ 1
)

Since 2 <m < B+1, it follows that from (19) and (20)

2b1/ (u™)™(z, t)dx = 2by ||u™ ||
D

rm

_ 1
< Ollu™ |75 |u HL@ *

) 3=ma
< ellu |l " T 4 Clem, B)lu |13

= cllu™ |75 + Cle,m, B)lu |32, (21)
where o = %
Similarly, for x4 € [2,8 4 1), we obtain

/ b(2)u(dz) / ()" (z, 8)dads < Cllu~ |,
Z D

< Cllu 148 um |45

O‘)z ol — 112
<ellu | +Cle, i B)lu |2

1 _
= ellu|PFE + Cle, p, B) w122, (22)

1 2(Bt1—p)
where o/ = L (5=T) -
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Putting (21) and (22) into (18), we obtain
t
Ell(uo)|? < [ (22~ 2loa Bl |7 ds + (252 + 20
0

t
4 Cle,m, B) + Cle, i B)) / Eljug ||22ds

Let € € (0,|a1]). Then

t
Elln(us)|? < C / Eln(us)|?ds,

From Gronwall’s inequality, it follows that E|[n(u;)||> = 0. This implies that n(u;) =
u(z,t) =0 a.s. for a.e. x € D and t € [0,T]. The proof is complete. O

Remark 1. The assumption (A1) is weaker than the assumption (H1) in [2]. For
example, if we consider the Allen-Cahn type equation, f(u) = u—u? doesn’t satisfy
(H1), but f satisfies (A1).

Remark 2. Since A = Zijzl 72-[a;j(x)52-] is more general than the Laplacian
operator A, Theorem 3.1 is the generalization of Theorem 3.1 in [19].

Remark 3. If it is assumed that 8 € (0,1), for the case 1 + 8 < m < 2 and

14 8 < g < 2, by the L? interpolation inequality and Young inequality, we can get
the corresponding results.

4. Explosive solutions. In this section, we consider the unbounded solutions of
the equation (8).

For the elliptic equation:
AY = —X\, in D, 03
¥ =0, on 0D, (23)
it is well known that all the eigenvalues of —A are strictly positive, increasing and
the eigenfunction ¢ corresponding to the smallest eigenvalue A; does not change
sign in the domain D (see p. 355, [12]). We can normalize it in such a way that

o(z) >0, /D $(x)dz = 1. (24)

Theorem 4.1. Suppose the initial-boundary value problem (8) has a unique local
solution and the conditions (A1)-(A4) hold. In addition, we assume that Ay > as,
a; >0, and

R e
D 1

and if \y < az, we assume that [, g(x)¢(x)dx > 0, where Ay is the smallest eigen-
value of —A and ¢ is the corresponding eigenfunction. Then, for any p > 1, there
exists a constant T, > 0 such that

lim E|u¢l|zr = lim E{/ |u(x,t)|pd$}1/p:oo_ (25)
- =Ty D

t—T,

That is, the solution explodes in mean LP-norm sense.
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Proof. By Theorem 3.1, Eq. (8) has a unique positive solution. We will prove the
theorem by contradiction. We suppose (25) is false. Then there exists a global
positive solution u such that

sup IE{/ |u(x,t)|pdx}l/p<oo
D

0<t<T
for any T' > 0. Let ¢ be the the eigenfunction defined in (23). Define
a(t) = / (@, )é()dz > 0. (26)
D

By (24), ¢ can be regarded as the probability density function of a random variable
¢ in D, independent of W;. The equality (26) can be interpreted as an expectation
(t) = Ee{u(§,t)}. From (8), (26) and the self-adjointness of A, it follows that

a(t):(g,¢)+/0t/[)[Au(x,s) dzds+/ / Flu, 7, $)(x)dwds
+/ot/Da(u7Vu7m7s)¢(x)dxdW(ac,s)
—|—/Ot/Z/Dw(u,x,z,s)qﬁ(x)dxﬁ(ds,dz)

—Al/ot/Du(x,s) dmds+//fuxs x)dzds

o t [ o,z s)o@)dsai (z.)

+/t// o(u, x, 2z, 8)p(x)dzN (ds, dz). (27)

Taking the expectation to both sides of (27) and by Fubini’s theorem, we have

Ea(t) = (g, ¢) — )\1/]Eu ds+/ /fuxs 2)dzds,

or, in the differential form,

dg(t) _
= —\&(t) + IE/D f(u,z,s)dz (28)
£(0) = &o,
where £(t) = Ea(t), & = (g, ¢). By (Al) and Jensen’s inequality, we obtain
d
T > )+ me 1)+ are(0) )
g( ) - 503

_1
If A\; > ag, for & > ()‘1@7_1“2) 7=1 we can show that &(-) is strictly increasing. It
follows from (29) that

&(T) d o0 d
T< / — < / L > <co. (30
¢ a188 — (A —az)s (haflaz)ﬂ—l a188 — (A —az)s

]

If Ay < ag, for & > 0, we can show that &(+) is strictly increasing. We have
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T:/Tdt</T dé(?) :/E(T) LIS (31)
0 o a1&P(t) & 18P
Since T is arbitrary, either (30) or (31) results in a contradiction. Therefore, for
A > ao, & > (’“T_laz)ﬁ, &(t) must blow up at a time T, < f;o(T) m.
For A\i < ag, &(t) must blow up at a time T}, < fi(T) a‘l’l:ﬂ.

Since ¢ is bounded and continuous on D, by Hélder’s inequality, we have

&) < ( /D |p(x)|%dz) " (E /D ju(a, t)[Pdz)''?, (32)

where ¢ = p/(p—1), p > 1. So the positive solution explodes at some time T’ < T,
in the mean LP-norm for each p > 1. The proof is complete. O

Example 4.1. Consider the following problem in a spherical domain D = B(R) in
R3:
Ju

5 = Dutut —ut o’ + [Vu) 20, ()

+ Co/ zuSGtN(t, dz), t >0,z € D, (33)
0

u(z,0) = age ®1*l z € D,
u(xat)hw\:R =0,1>0,

where N(dt,dz) = N(dt,dz) — dtv(dz) is a compensated Poisson measure corre-
sponding to the Poisson random measure N (dt, dz), W (z,t) is a continuous Wiener
random field with the covariance function

q(.’l?,y) = bO eXp{—p(:E : y)}? T,y € Rg-

The constants g, g, ag, a are strictly positive and z -y = Z?:l z;y;- Here A = A,
f=u*—u, 0 =@+ |Vu®)? ¢ = cozu®, Z = (0,00). Tt is obvious that
conditions (A1) and (A4) are satisfied. If 1b973 < 1, since

1 1 1
0070 exp{=pla}(u? + [¢]%) = [€]* < (borg — DI + 5b*5u’.
then condition (A2) is satisfied. If [~ 22v(dz) < oo, take pu = 6 and (z) = c3z?,

then the condition (A3) is satisfied. From Theorem 3.1, it follows that the solution
of Eq. (33) is positive. The smallest eigenvalue of the elliptic equation (23) is

A1 = (%)? and the corresponding normalized eigenfunction is ¢(z) = ﬁlw\ sin %,
0 < |z| < R. If ag is sufficiently large, then we have
R __—ar R 2
ape . Tr ap —ar . r T 3
/Dg(x)qb(x)d:v :/0 T fdr > 1w, e smfdr > (ﬁ +1)5,
(34)

Therefore, by Theorem 4.1, the solutions to the Eq. (33) will blow up in finite time
in mean LP-norm for any p > 1. Note that Theorem 3.1 in [2] is not suitable for
Eq. (33).

To discuss the noise-induced explosion, we consider the following stochastic
reaction-diffusion equation:
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%tt = Au+ f(u,z,t) + o(u, z,t)0,W (z,t)

-l-/ <,0(u,ac,z,t)(’?tJ\Nf(t,dz)7 t>0,x€D (35)
z

u(z,0) = g(z), x € D,
u(z,t) =0, t > 0,2 € 9D,

which is a special case of Eq. (8), where o is independent of Vu. We assume that
the noise terms satisfy the following conditions: o
(A1") The correlation function q(x,y) is continuous and positive for z,y € D such
that

/D/DQ(x,y)v(x)v(y)dxdyZK(/I)U(x)dx)g

for any non-negative v € H and some constant x > 0.

(A2') The function f(u,z,t) is continuous on R x D x [0, 00) such that f(u,x,t) >0
foru>0and 2 € D, t € [0,00).

(A3’) There exist continuous functions oy, G such that they are both positive,
convex and satisfy

o(u,x,t) > ao(u), od(u) > G(u?),

forz € D, u>0,t€[0,00).
(A4’) There exist continuous functions ¢y, K such that they are both positive,
convex and satisfy

/Z (/D w(u,x,z,t)aﬁ(x)dx) v(dz) > /Z (/D wo(u,z)qﬁ(x)dx) v(dz),
| ehwamias) = Ko,
z

forxeD,2€Z,u>0,t€[0,00).

(A5’) There exists a constant M > 0 such that kG (u) + K (u) > 2X\ju for u > M,
and

/ *° du <

(0.¢]
v KG(u) + K(u) — 2\ u
(A6") The initial datum satisfies the following

(9,9)

/ g(z)p(x)dx > M.
D

Theorem 4.2. Assume that the initial-boundary value problem (8) has a unique
positive local solution and the conditions (A1) — (A6") hold. Then for each p > 2,
there exists a constant T}, such that

lim E|u|r = lim E{/ |u(m,t)|pd:1c}l/p:oo. (36)
t—T, t—T, D

That is, the solution explodes in mean LP-norm sense.

Proof. We assume the conclusion is false. Then there exists the solution u and for
some p > 2, E|lu||P < oo, t € [0,T], for any T > 0. Let 4(t) = (¢, us) be defined as
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/t/ Au(z, )] dxds+//fuxs 2)dads
// o, 5)6(x)dW (z, 5)dz
/// (4,7, 2, 8)b(2)dz N (ds, d2)
—Al//uxs dxds+//fuxs 2)dads
// o(u, , $)$(x) AW (z, s)dx
/ / / w7, 2, 8)6(x)dz N (ds, dz).

By (37), we apply the Itd’s formula to 42(t) to get

w3 (t) = (g,¢)272)\1/ ds+2/ / fu,,s)p(x)dxds
+2/ / o(u, x, 8)o(x)dxdW (z, s)
+/0 /D/Dq z,y)o(x)d(y)o (u, z, s)o (u, y, s)dedyds
+/Ot/z [(d(s)+/D<,0(u,x,z,s)gb(x)d:1c)2—ﬁQ(s)]N(ds,dz)
+/Ot/z [('&(s)Jr/[)ga(u,x,z,s)gb(x)dx)QffLQ(s)

f2&(5)/}3ga(u,x,z,s)¢(x)dz]y(dz)ds.

Let n(t) = Ea?(t). Taking expectations of both sides of (38), we obtain

n(t) = (9,9)* —2)\1/ ds+2E// f(u,z, s)p(x)dxds

+E/ / / z,y)p(x)p(y)o(u, x, s)o(u,y, s)dxdyds
-HE/ / / (u,,2,8) )dx)zu(dz)ds,

or, in the differential form,

W0 oxin(t) + 2Bt / flu, 7, )6(w)da
—I—E// q(z, ) o(u,x,t)o(u,y,t)dvdy

2
+E/Z (/Dcp(u,x,z,tw(x)dx) v(dz),
1(0) = no = (9,9)*.

before. By (35),

5117

(39)
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By (A2'), we have Ea(t) [}, f(u,z,t)¢(x)dr > 0. By (A1), (A3'), Jensen’s inequal-
ity, we have

/D / 0(z, 9)$()S(y)o (u, 2, D)o (u, y, £)ddy

D

> kg ((t))
> KG(i(1)). (40)
y (A4"), Jensen’s inequality, we get

/Z ( /D o, 2, 7 )6(x)dz) v (d2)
> [ ([ oot 2)otw)iz)viaz)

> / R (alt), 2)w(d2)
z
> K(t(t)). (41)
From (40), (41), (39) and Jensen’s inequality, it follows that

d?i(t) > —2\in(t) + KEG(@%(t)) + EK (a%(1))

> =2xn(t) + £G(n(t)) + K(n(t))- (42)
Similar to (30), for g > M, we obtain

< /W) du _ /°° du -
00
T e KG(u) + K(u) = 2\u T Sy kG(u) + K(u) — 2\u

Since T is arbitrary, this results in a contradiction. Therefore, the mean square
n(t) = Ea?(t) must blow up at some finite time T, > 0. Applying the Hélder
inequality, we see that (36) holds for each p > 2. O

Remark 4. In [5], [6], the correlation function ¢(x,y) is assumed to satisfy the

inequality
/ / (z,y)v(z)v(y)dzdy > ql/ v (x)dx (43)
D

for any positive v € H and for some ¢g; > 0.
In fact, this assumption is not suitable. If the domain D is bounded and ¢ € (0, 1],
by the Cauchy-Schwarz inequality, we have

// (z, y)v(z)v(y)dedy < (/Dv(x)dx)2§ﬂ(D)/Dv2(x)dx, (44)
)

where (D) is the volume of D. By (43), (44), we have u(D) > ¢g;. If the bounded
domain D is small enough, then we get a contradiction.

Remark 5. We consider the problem (35) with a Levy-type noise, and the coeffi-
cient operator A is more general than the Laplacian, it is easy to see that Theorem
4.2 is the generalization of Theorem 4.3 in [19].
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Example 4.2. Consider the following problem in a spherical domain D = B(R) in
R3:
u 14a 4 6w
a:Aquu + put oW (z,t) + ¢o zu’OyN(t,dz), t > 0,2 € D,
0
u(x,0) = age Pl z e D,

u(xat)hx\:R = 07 t> Oa

(45)

where N(dt,dz) = N(dt,dz) — dtv(dz) is a compensated Poisson measure corre-
sponding to the Poisson random measure N (dt, dz), W (z,t) is a continuous Wiener
random field with the covariance function

q(.’l?,y) = bO eXp{—p(w ) y)}a T,y € Rg-
The constants u, ¢, ag, «, B are strictly positive and x -y = Zle x;y;- Here

A=A, f=u'T o0 = put, p = cozub, Z = (0,00).
For z,y € B(R), we have

q(z,y) > Kk = by exp{—pR?}.

Then for any non-negative v € H,

/D/DQ(x,y)v(x)v(y)dxdyZﬁ(/ljv(x)dx)Q.

The condition (A1’) holds. It is obvious that f = u!*® > 0 for u > 0, the condition
(A2') holds. Let G(u) = p?u?, oo(u) = put. Then o(u,z,t) = put = oo(u)
and o2(u) = G(u?). o9 and G are both continuous, positive and convex. The
condition (A3') is satisfied. Let ¢o(u,z) = cozu®. Assume [°z%v(dz) < oo, let
K(u) = (co [y 2*v(dz))u’. Then ¢(u,z,z,t) = cozu® = @o(u,z). @o and K are
both positive and convex. The condition (A4’) holds. The smallest eigenvalue of
the elliptic equation (23) is Ay = (%)*. If by or ¢g is large enough, it is easy to see
that by exp{—pR?}p2u* + (co [ 2%v(dz))ul > 2(%)*u for u > M, and

> du
G3) <
/M bo exp{—pR?}p2ut + (co [, 22v(dz))ub — 2(%)%u >

The condition (A5') is satisfied. If aq is sufficiently large, simliar to (34),we have
Jpg(x)p(x)dz > M. By Theorem 4.2, the solution of (45) will blow up in finite
time in LP-norm for any p > 2.

Now we consider the explosive solution problem for (8), when the domain D is
unbounded, for example, D = R, Let B(R) = {z € R?: |2| < R}.

Theorem 4.3. Assume that the initial-boundary value problem (8) has a unique
local solution and the conditions (A1)-(A3) hold, where D = R%. Then for any
R > 0, there exists a constant T,,(R) > 0 such that

. 1/p
lim E u(t, z)|? = 00,
t=Tp(R)~ { B(R)| (t)1"}
provided that the conditions of Theorem 4.1 holds for p > 1 or the conditions of
Theorem J.2 holds for p > 2, where D = R%.

Proof. The proof follows the spirit of the one for Theorem 3.3 in [6]. For the sake
of completeness, we present it. We only consider the case under the conditions of
Theorem 4.1, since the proof under the conditions of Theorem 4.2 is similar.
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By restricting the solution u to B(R), let i(t) = fB(R) uw(x, t)p(z)dz > 0 as
defined by (26). Since u > 0 on the boundary OB(R), by Green’s identity,

0p(x
(Aug, @) = =M1 ¢ +/ u(x,t)( — (g( ))dS. (46)

dB(R) v
Denote n = (nq,ns,...,nq) as the unit outward normal vector to the boundary
OB(R). Since there exists a constant ¢ > 0 such that Z;i,j=1 ai;(x)&&; > c|¢|? for

allz € Dand € = (&,...,&;) € RY We have v-n = ij a;;n;n; > 0. This implies
that the conormal v(z) is an exterior direction field. Since ¢ > 0in B(R) and ¢ =0
on OB(R), we have

09(x)
<0. 47
ov ~ (47)
Putting (46) into (27), by (47), we obtain the inequality (29). The rest of proof can
be completed as in Theorem 4.1. O

Remark 6. In [2], when the domain D = R¢, it seems impossible to consider the
existence of the position solution of initial-boundary value problem (8) and the
explosionn of the position solution. The reason is that the proof of Theorem 2.1
in [2] relies on the fact that the volume V(D) of domain D is bounded. In [2],
the proofs of Theorem 3.1 and Theorem 4.1 are both rely on Theorem 2.1. So for
D = R%, they are not valid.

5. Global solutions for a stochastic Allen-Cahn equation driven by a Lévy
type noise. In this section, we consider the following stochastic Allen-Cahn equa-
tion driven by a Lévy type noise,

du = (Au+u(l —u?))dt + bu™dW; + cu”/ ZN(dt,dz), t >0, z € D,
z

u(z,0) = h(z), z € D, (48)

u(z,t) =0, t > 0,2 € dD,

where 1 <m <2,1<n<2 bceR, DCR? Z=(0,00).
Let V be a real separable Hilbert space. We first consider the more general
equation

dus = (A + Filudt + Selu)aWs + [ Tur,2)N(de dz), ¢2 0 )
zZ

ug = h(x),
where the coefficients A, F}, ¥; and I'; are assumed to be non-random or dgtermin—
istic. W(z,t) is a Wiener random field, (Z, B(Z)) is a measurable space. N (dt,dz)
is the compensated Poisson measure. Here we say that an F;-adapted V-valued
process u; is a strong solution, or a wariational solution, of the equation (49) if
u € L*([0,T); V), and for any ¢ € V, the ftollowing equation .

(urn9) = (o) + / (Aus, 0)ds + / (Fu(us), @)ds + / (2 Sa(ua)dVV)

+/Ot(/ZFS(uS,Z)N(dS,dZ)7<P)

holds for each ¢ € [0,T] a.s.
Denote L1 (V') the space of nuclear (trace class) operators on V. Let U C V be
a open set and let U x [0,T] = Ur. Here a functional ® : Ur — R is said to be a
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strong Ito functional if it satisfies the following (see [7, pp. 226]):

(1) ® : Up — R is locally bounded and continuous such that its first two partial
derivatives 9;®(v,t), ®’(v,t) and @ (v,t) exist for each (v,t) € Ur.

(2) The derivatives 0;® and @’ € V are locally bounded and continuous in Ur.

(3) For any I' € £1(V), the map: (v,t) — Tr[®"(v,t)I'] is locally bounded and
continuous in (v,t) € Ur.

(4) ®'(-,t) : U — V is such that (®'(-,¢),v) is continuous in ¢t € [0,7] for any v € V
and

19" (v, )|l < k(1 + [[0l]), (v,t) €U x [0, T],
for some k > 0.
In the following, we will present the definition of Lyapunov functional. Let U C V
be a neighborhood of the origin. Define the operator £; as follows:

Li®P(v,t) = %@(U,t) + %TT[‘I)”(U,t)Et(v)QEI(U)] + (Av, ®'(v,t))

+ (Fy(v), ®'(v,t)) + /Z[q)(v + T (v,2),t) — ®(v,t)

= (Te(v,2), @' (v, 1))]v(dz),
where () is the covariance operator.
A strong It6 functional ® : U x RT — R is said to be a Lyapunov functional for
the equation (49), if
(1) ®(0,t) = 0 for all ¢ > 0, and, for any ¢ > 0, there is a 6 > 0 such that

inf  ®(h,t) >4, and
t20,||h]|=e

(2) for any t > 0 and v € U,
th)(v,t) < 0.

Let ul' be a strong solution of the equation (48) with ull = h.

Definition 5.1. The solution u! is said to be nonexplosive if

lim P{ sup |[u}| >r} =0,
r—00 0<t<T

for any T' > 0. If the above holds for T' = oo, the solution is said to be ultimately
bounded.

Lemma 5.2. Let ® : U xRt — RY be a Lyapunov functional and let ul* denote the
strong solution of (49). For r >0, let B, ={h € V : ||h|| < r} such that B, C U.
Define

7 =inf{t > 0:u} € B, h € B,},

with B¢ = V\B,. We put 7 = T if the set is empty. Then the process ¢y =
®(uly ., t AT) is a local Fi-supermartingale and the following Chebyshev inequality
holds

o(h,0
P sup )2} < 200
0<t<T r

where

o, = inf O (h, t).
0<t<T,heUNBE
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Proof. From It6’s formula, it follows that
tAT

tAT
d(ul, ) = ®(h,0) + Esq)(ui‘,s)ds—&—/o (' (ul, 5), Dy (ul))dW,

s S

0
+/0 /Z(<I)(U+Fs(v,z),s)—@(v,s))N(ds,dz)
g@(h,0)+/ T(@’(ug,s),zs(ug))dm
0

+/O /Z(<I>(U+Fs(v,z),s)—@(v,s))N(ds,dz),

therefore, ¢; = ®(ul,.,t A7) is a local supermartingale and
E¢, < Egy = &(h,0).
By definition,
Epr = BO(ulk, T AT)
> E{®(ul;7 < T)}

> inf  ®hHP{r<T
= o<t<Tojihl=r (hOP{r < T}

> &, P{ sup |up|l >r},
0<t<T

the proof is complete. O

Theorem 5.3. If there exists an Ito functional ¥ : V x RY — R and a constant
a > 0 such that

LV < a¥(v,t) foranyv eV,

and the infimum inf,>q b >r Y(h,t) = ¥, exists such that lim, ., ¥, = oo, then
the solution ul' does not explode in finite time.

Proof. Let ®(v,t) = e~ W (v,t). We have

Li®(v,t) = gtd)(v,t) + %Tr[@"(v,t)Et(v)QEf (v)] + (Av, @' (v, 1))
+(R0). #(0,0) + [ [B0+T1(0.2),8) = B(0.0)
— &' (v, )T (v, 2)]v(dz)

0 1
= —ae WU (v,t) + e —V(v,t) + efat(iTr[\Il”(v, )X (v)QE (v)]

ot
+ (Av, ¥'(v,t))

+(Ft(v),\ll’(v,t))—i—/Z[\I/(v—i-l"t(v,z),t)—\I/(v,t)

— U (v, )Ty (v, 2)]v(dz))
= —ae (v, t) +e L,V <0.
Therefore ® is a Lyapunov functional. By Lemma 5.2, we have

d(h,0 U(h,0
P suwp b > rp < 200 _YRO)
0<t<T

D, v,
as r — oo, for any T > 0. O
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Theorem 5.4. Let 1 < m < 2, 1 < n < 2 and the initial datum h(z) on D is
positive and continuous. Suppose that fooo 22v(dz) < oo and there is qo > 0 such
that sup, ,cp lq(w,y)| < qo. Then the equation (/8) has a global strong solution.

Proof. In view of the proof of Theorem 3-6.5 in [7, pp. 86] and the proof of The-
orem 3.2 in [23], we can show that the equation (48) has a local strong solution.
By Theorem 3.1, the solution is positive. Define ®(v,t) = ||v||3.. The infimum
infy>0, n|>r ®(h,t) = 00 as r — co. We have

Li®(v,t) = %@(v,t) + %Tr[@”(v,t)vavm] + (Av, ®'(v,t))
+ (v =23, (v,1)) + / [®(v+ cv™z,t) — P(v,t)
z

— (cv" 2,9 (v,1))]v(dz)
< b2/ q(z, )v*™ (z)dx — 2/ |Vo|2dx + 2/ (v? —v*)dx
D D D
+/ (cv™z,cv™2)v(dz)
0
< b qollvl[ % + 2llvl7e — 2[lvllzs + C2||U||2Ln2"/ 2v(dz). (50)
0

By (19) and (20), we have

o) 22, < (o] Zme(fo) 20—

2m(l—a 1 —ma

)
Seloll i 4T e ollz

l1—ma

<elvllps +e= e ollZs, (51)

where o = 2=™_ Similarly,
m

_1-np
ol|73, < ellollza +e™ = ||ollZ, (52)

where 3 = 2= By (50), (51) and (52),

Lp(0,t) = (Pas+ e [ 22u(d) = 2) ol
0

o0
b @5 4 e [ )+ 2) ol
0

Choose ¢ small such that b%qoe + c?¢ [ 2%v(dz) — 2 < 0, we have
Li®P(v,t) < CP(v,t).
Therefore, by Theorem 5.3, the equation (48) has a global strong solution. O

Acknowledgments. Kexue Li is supported by National Natural Science Founda-
tion of China under the contract No.11571269, China Postdoctoral Science Foun-
dation Funded Project under grants 2015M572539, 2016T90899. Junxiong Jia is
supported by National Natural Science Foundation of China under the contract
No.11501439. Jigen Peng is supported partially by National Natural Science Foun-
dation of China under the contract No.11131006, and by the National Basic Re-
search Program of China under the grant No. 2013CB329404.



5124

)
2)
)
4]
5)
6]
)
8]
9]
[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
18]
[19]
[20]
[21]
[22]
[23]
[24]
[25]

[26]

KEXUE LI, JIGEN PENG AND JUNXIONG JIA

REFERENCES

D. Applebaum, Lévy Processes and Stochastic Calculus, 2% edition, Cambridge University
Press, Cambridge, 2009.

J. Bao and C. Yuan, Blow-up for stochastic reaction-diffusion equations with jumps, J. Theor
Probab, 29 (2016), 617-631.

J. F. Bonder and P. Groisman, Time-space white noise eliminates global solutions in reaction-
diffusion equations, Physica D, 238 (2009), 209-215.

Z. Brzeniak and J. Zabczyk, Regularity of Ornstein-Uhlenbeck processes driven by a Lévy
white noise, Potential Anal, 32 (2010), 153-188.

P.-L. Chow, Explosive solutions of stochastic reaction-diffusion equations in mean LP-norm,
J. Differential Equations, 250 (2011), 2567—2580.

P.-L. Chow and K. Liu, Positivity and explosion in mean LP-norm of stochastic functional
parabolic equations of retarded type, Stoch. Proc. Appl, 122 (2012), 1709-1729.

P.-L. Chow, Stochastic Partial Differential Equations, Second edition. Advances in Applied
Mathematics. CRC Press, Boca Raton, FL, 2015.

P.-L. Chow, Unbounded positive solutions of nonlinear parabolic It6 equations, Commun.
Stoch. Anal, 3 (2009), 211-222.

G. Da Prato and J. Zabczyk, Non-explosion, boundedness and ergodicity for stochastic semi-
linear equations, J. Differential Equations, 98 (1992), 181-195.

Z. Dong, On the uniqueness of invariant measure of the Burgers equation driven by Lévy
processes, J. Theor. Probab, 21 (2008), 322-335.

M. Dozzi and J. A. Lépez-Mimbela, Finite-time blowup and existence of global positive solu-
tions of a semi-linear SPDE, Stoch. Proc. Appl, 120 (2010), 767-776.

L. C. Evans, Partial Differential Equations, 2% edition, in Graduate Studies in Math., vol.19,
AMS, Providence, Rhode Island, 1998.

H. Fujita, On the blowing up of solutions of the Cauchy problen for u; = Au+ult<, J. Fac.
Sci. Unwv. Tokyo, Sect. 1, 13 (1966), 109-124.

H. Fujita, On some nonexistence and nonuniqueness theorems for nonlinear parabolic equa-

tions, Proc. Symp. Pure Math, AMS, 18 (1970), 105-113.

V. A. Galaktionov and J. L. V4, The problem of blow-up in nonlinear parabolic equations,
Discrete Contin. Dyn. Syst, 8 (2002), 399-433.

D. Gilbarg and N. S. Trudinger, Elliptic Partial Differential Equations of Second Order, 2%
edition, Springer-Verlag, New York, 1983.

K. Hayakawa, On nonexistence of global solutions of some semilinear parabolic differential
equations, Proc. Japan Acad, 49 (1973), 503-505.

Y. Li, X. Sun and Y. Xie, Fokker-Planck equations and maximal dissipativity for Kolmogorov
operators for SPDE driven by Lévy noise, Potential Anal, 38 (2013), 381-396.

G. Lv and J. Duan, Impacts of noise on a class of partial differential equations, J. Differential
Equations, 258 (2015), 2196-2220.

C. Mueller, Long time existence for the heat equation with a noise term, Probab. Theory
Relat. Fields, 90 (1991), 505-517.

C. Mueller, The critical parameter for the heat equation with a noise term to blow up in finite
time, Ann. Probab, 25 (1997), 133-152.

S. Peszat and J. Zabczyk, Stochastic Partial Differential Equations with Lévy Noise, Cam-
bridge University Press, Cambridge, 2007.

M. Rockner and T. Zhang, Stochastic evolution equations of jump type: Existence, uniqueness
and large deviation principles, Potential Anal, 26 (2007), 255-279.

T. Shen and J. Huang, Well-posedness of the stochastic fractional Boussinesq equation with
Lévy noise, Stoch. Anal. Appl, 33 (2015), 1092-1114.

F.-Y. Wang, L. Xu and X. Zhang, Gradient estimates for SDEs driven by multiplicative Lévy
noise, J. Funct. Anal., 269 (2015), 3195-3219.

B. Xie, Uniqueness of invariant measures of infinite dimensional stochastic differential equa-
tions driven by Lévy noise, Potential Anal., 36 (2012), 35-66.


http://www.ams.org/mathscinet-getitem?mr=MR2512800&return=pdf
http://dx.doi.org/10.1017/CBO9780511809781
http://www.ams.org/mathscinet-getitem?mr=MR3500413&return=pdf
http://dx.doi.org/10.1007/s10959-014-0589-1
http://www.ams.org/mathscinet-getitem?mr=MR2516340&return=pdf
http://dx.doi.org/10.1016/j.physd.2008.09.005
http://dx.doi.org/10.1016/j.physd.2008.09.005
http://www.ams.org/mathscinet-getitem?mr=MR2584982&return=pdf
http://dx.doi.org/10.1007/s11118-009-9149-1
http://dx.doi.org/10.1007/s11118-009-9149-1
http://www.ams.org/mathscinet-getitem?mr=MR2756076&return=pdf
http://dx.doi.org/10.1016/j.jde.2010.11.008
http://www.ams.org/mathscinet-getitem?mr=MR2914769&return=pdf
http://dx.doi.org/10.1016/j.spa.2012.01.012
http://dx.doi.org/10.1016/j.spa.2012.01.012
http://www.ams.org/mathscinet-getitem?mr=MR3288853&return=pdf
http://www.ams.org/mathscinet-getitem?mr=MR2548104&return=pdf
http://www.ams.org/mathscinet-getitem?mr=MR1168978&return=pdf
http://dx.doi.org/10.1016/0022-0396(92)90111-Y
http://dx.doi.org/10.1016/0022-0396(92)90111-Y
http://www.ams.org/mathscinet-getitem?mr=MR2391247&return=pdf
http://dx.doi.org/10.1007/s10959-008-0143-0
http://dx.doi.org/10.1007/s10959-008-0143-0
http://www.ams.org/mathscinet-getitem?mr=MR2610325&return=pdf
http://dx.doi.org/10.1016/j.spa.2009.12.003
http://dx.doi.org/10.1016/j.spa.2009.12.003
http://dx.doi.org/10.1090/gsm/019
http://www.ams.org/mathscinet-getitem?mr=MR0214914&return=pdf
http://www.ams.org/mathscinet-getitem?mr=MR0269995&return=pdf
http://www.ams.org/mathscinet-getitem?mr=MR1897690&return=pdf
http://dx.doi.org/10.3934/dcds.2002.8.399
http://www.ams.org/mathscinet-getitem?mr=MR737190&return=pdf
http://dx.doi.org/10.1007/978-3-642-61798-0
http://www.ams.org/mathscinet-getitem?mr=MR0338569&return=pdf
http://dx.doi.org/10.3792/pja/1195519254
http://dx.doi.org/10.3792/pja/1195519254
http://www.ams.org/mathscinet-getitem?mr=MR3015356&return=pdf
http://dx.doi.org/10.1007/s11118-012-9277-x
http://dx.doi.org/10.1007/s11118-012-9277-x
http://www.ams.org/mathscinet-getitem?mr=MR3302534&return=pdf
http://dx.doi.org/10.1016/j.jde.2014.12.002
http://www.ams.org/mathscinet-getitem?mr=MR1135557&return=pdf
http://dx.doi.org/10.1007/BF01192141
http://www.ams.org/mathscinet-getitem?mr=MR1428503&return=pdf
http://dx.doi.org/10.1214/aop/1024404282
http://dx.doi.org/10.1214/aop/1024404282
http://www.ams.org/mathscinet-getitem?mr=MR2356959&return=pdf
http://dx.doi.org/10.1017/CBO9780511721373
http://www.ams.org/mathscinet-getitem?mr=MR2286037&return=pdf
http://dx.doi.org/10.1007/s11118-006-9035-z
http://dx.doi.org/10.1007/s11118-006-9035-z
http://www.ams.org/mathscinet-getitem?mr=MR3415237&return=pdf
http://dx.doi.org/10.1080/07362994.2015.1089410
http://dx.doi.org/10.1080/07362994.2015.1089410
http://www.ams.org/mathscinet-getitem?mr=MR3401615&return=pdf
http://dx.doi.org/10.1016/j.jfa.2015.09.007
http://dx.doi.org/10.1016/j.jfa.2015.09.007
http://www.ams.org/mathscinet-getitem?mr=MR2886453&return=pdf
http://dx.doi.org/10.1007/s11118-011-9220-6
http://dx.doi.org/10.1007/s11118-011-9220-6

EXPLOSIVE SOLUTIONS OF PARABOLIC SPDES WITH LEVY NOISE 5125

[27] M. Yang, A parabolic Triebel-Lizorkin estimates for the fractional Laplacian operator, Proc.
Amer. Math. Soc., 143 (2015), 2571-2578.

Received August 2016; revised May 2017.

E-mail address: kexueli@gmail.com
E-mail address: jgpeng@mail.xjtu.edu.cn
E-mail address: jiajunxiong@163.com


http://www.ams.org/mathscinet-getitem?mr=MR3326037&return=pdf
http://dx.doi.org/10.1090/S0002-9939-2015-12523-3
mailto:kexueli@gmail.com
mailto:jgpeng@mail.xjtu.edu.cn
mailto:jiajunxiong@163.com

	1. Introduction
	2. Preliminaries
	3. Positive solutions
	4. Explosive solutions
	5. Global solutions for a stochastic Allen-Cahn equation driven by a Lévy type noise
	Acknowledgments
	REFERENCES

