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Abstract We study the nonexistence of nontrivial solutions for the nonlinear elliptic system

(=A)%2u + [x12 (= AP Pu + x|y PP (=AY Pu = vP,

(=AM 20 + |x P (= A )20 + x|y (= A,)°?0 = ud,

where (x, y,z) € RV x RM2 x RM3 0 < q, B,v,u,v,0 <2,8,n,0 >0,and p,q > 1. Here, (—Ax)"‘/z,
0 < o < 2, is the fractional Laplacian operator of order /2 with respect to the variable x € RN, (—Ay)ﬂ/ 2,

0 < B < 2, is the fractional Laplacian operator of order 8/2 with respect to the variable y € R"?, and
(—=A)"/?,0 < y < 2, is the fractional Laplacian operator of order y /2 with respect to the variable z € RV,
Using a weak formulation approach, sufficient conditions are provided in terms of space dimension and system
parameters.
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1 Introduction

Any bounded complex function which is harmonic (or holomorphic) on the entire space is constant. This result
is known as Liouville theorem [17], and was first proved by Cauchy in [2]. Gidas and Spruck [10] extended
Liouville theorem to the case of non-negative solutions of semilinear elliptic equations in the whole space R
or in half-spaces. In the case of RV, they proved that the unique non-negative solution of

~Au=uP, inRY
is the trivial solution, provided that 1 < p < % Chen and Li [3] presented a simple proof based on the

moving planes method for 0 < p < %—f% Such result is optimal, i.e., if p > x—f%, we have infinitely many

positive solutions.

There are several works in the literature dealing with Liouville-type properties for different classes of
degenerate elliptic equations and systems. Serrin and Zou [26] studied p-harmonic functions on the whole
space and exterior domains. In [14], Liouville-type results in halfspaces for a class of evolution hypoelliptic
equations are derived. In [15], a Liouville-type theorem was proved for X-elliptic operators. Dolcetta and Cutri
[6] considered an elliptic inequality involving the Grushin operator. More precisely, they studied the problem

(—Anu+ [x*(=Apu = u?, in RM x RV,

where A is the Laplacian operator with respect to the variable x € RV, and A y is the Laplacian operator with

respect to the variable y € RV2. They proved thatif 1 < p < %, then the only solution of the above inequality

is the trivial solution. Here, Q is the homogeneous dimension of the space, given by Q = N; + (0 + 1) N».
In [1], Anh and My Considered an elliptic system of inequalities involving the Aj Laplace operator. Some
Liouville-type theorems are obtained for such system. For other related results, we refer to [5,22,23,28].

Recently, a lot of attention has been paid to the study of Liouville-type properties for elliptic equations and
systems governed by fractional operators. Ma and Chen [18] considered the system of equations

(=AW 2y =9,

(=2)"?v = uP,
where u € (0,2),1 < p,g < %—fﬂ, N > 2, and (—A)*/? is the fractional Laplacian operator of order /2.
Using the moving plane method, they obtained a Liouville-type result for the above system. Dahmani et al. [4]
extended the result in [18] to various classes of systems involving fractional Laplacian operators with different
orders, using the test function method [20]. Some Liouville-type results were established recently by Quaas
and Xiain [25] for a class of fractional elliptic equations and systems in the half space. For other related works,
we refer to [7-9,11,13], and the references therein.

In this work, we establish Liouville-type results for the system

(1.1)
(=AD" 20+ [x[P (= Ay) "o+ [x [Py (= A) v = ul,

{ (=20 4 [P (= AP Pu + 1Py [P (=AY Pu = v,
where (x,y,2) € RM x RM x RM, 0 < o, B, y, v, 0 <2,8,7,60 > 0,and p,q > 1. Here, (—A,)*/?,
0 < a < 2, is the fractional Laplacian operator of order /2 with respect to the variable x € RV1, (—Ay)’g/ 2
0 < B < 2, is the fractional Laplacian operator of order 8/2 with respect to the variable y € R¥2, and
(—=A,)"/?,0 < y < 2, is the fractional Laplacian operator of order y /2 with respect to the variable z € RV,
We provide sufficient conditions for the nonexistence of nontrivial solutions to System (1.1) in terms of space
dimension and system parameters.

Our approach is based on the test function method, which is based on the scaling invariance property of
the operator. The corresponding literature is very extensive. We only quote the papers in which Mitidieri and
Pohozaev explain how a suitable choice of the test function gives a nonexistence result. A deep description of
this technique can be found in [20], see also [19,21,24]. Note that in our case, the moving plane approach used
by Ma and Chen [18] cannot be applied. Indeed, in such approach an integral representation of the solution is
required, which is not possible in our situation.
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Recall that the nonlocal operator (—A)*, 0 < s < 1, is defined for any function / in the Schwartz class
through the Fourier transform

(A h(0) = FL(EPF0)©)) (),
where F stands for the Fourier transform and F~! for its inverse. It can be also defined via the Riesz potential

h(x) —hx) _

(_A)vh(x) =CN,s PV /];N m X,

where ¢y is a normalisation constant and PV is the Cauchy principal value (see [16,27]).
The following inequality, known as Ju’s inequality, will be useful for the proof of our main result (see

[12]).

Lemma 1.1 Suppose that § € (0,2], +1 >0, and ¥ € CSO(RN), Y > 0. Then the following point-wise
inequality holds:

(=AY 2yP 2 () < (B4 2vP T () (=) 2y (x).

2 Main results

In this section, we state and prove the main results in this paper.
We consider the system (1.1) under the assumptions

O<a,B,y,u,v,0 <2,8,n7,0>0, p>1,4qg>1.
Let
N=Ni+N+N3 and Q=N+ @B+ DN+ 1+ (5+ 16+ 1)N3.
The definition of solutions we adopt for (1.1) is the following.

Definition 2.1 We say that the pair (u, v) is a weak solution of (1.1) if, u > 0, v > 0, (u,v) € LfOC(RN) X
L (RY), and

/RN vpdxdydz = /RN u(—A)*?@dx dydz + /RN x| u(—A,)P 20 dx dy dz

+ / X2y P u(=A)Y g dx dy dz,
RN

/RN ulpdxdydz = /]RN V(=AM dx dydz—i—/RN |x|28v(—Ay)V/2(pdxdde

+ / x|y v(=A,)7 %@ dx dy dz,
RN

for every ¢ € C(?O(RN), ¢ > 0.
Let us introduce the following parameters:

Ly =min{a, =28 + BB+ 1), 21 -0+ DR —y)+yn+ 1},
Ly =min{u, =28+ v+ 1), 2n—-00+1)2—0)+om+ D},

Ly
0= Pq <L2+—>,

pq — 1 P

p Ly
0r = 4 <L1+—).

pq —1 q

Our main result in this paper is the following Liouville-type theorem.
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Theorem 2.2 Let (u, v) be a weak solution of System (1.1). If

0 < max{Qi, 02}, (2.1)
then (u, v) is trivial, i.e., (u, v) = (0, 0).

Proof Suppose that (u, v) is a weak solution of (1.1) such that (u, v) # (0, 0). Let w be a real number such
that

a)>max{ 4 L} 2.2)
q—1 p—1
By the weak formulation of (1.1), for all ¢ € Cgo (RN), ¢ > 0, we have

AN vPp®dxdydz = /RN u(—A)*¢” dx dy dz +/RN lx|Pu(—Ay)P2p? dx dy dz

+ / X127y u(—A)7p® dx dy dz, (2.3)
RN
and

/ u‘f<p“’dxdydz=/ v(—Ax)“/ch“’dxdydz—l-/ |x|2‘sv(—A )V29? dx dy dz
RN RN N

+ f I y1% 0 (= A, 2p® dx dy dz. 2.4)
RN

Using Lemma 1.1 and Holder’s inequality with parameters ¢ and %1 we obtain
q

/ u(—A)*?@® dx dy dz <w/ ug® (=A@l dx dy dz
RN RN

[

w/RN”W(ﬂ(” DOITEN D% dx dy dz

| _
1 Y N q=1
w(/ qupwdxdydz)q (/ (p( ! q)q—1|(_Ax)“/2(p|qzl dxdydz) !
RN RN
w ql o—-1; /2 at 71
=w ufe®dxdydz @ (=AY @l T dx dy dz
RN RN

Thanks to the choice (2.2) of the parameter w, we have

IA

/ ¢TI (= A | 7T dx dy dz < co.
RN

Therefore, we have the estimate
g—1

1 q-1

/ u(—Ax)“/zgowdxdydsz(/ quowdxdydz)q (/ “Tg= 1|( A )"‘/2(,0|L1 dxdydz) T
RN RN IRN

2.5)

Again, using Lemma 1.1 and Holder’s inequality with parameters ¢ and T], we obtain
/ X2 u(—Ay)P2p? dx dy dz
RN
<o [ b I-a, gl drdy d:
RN

:‘”fm”ﬁws (-1-9) - WPl dx dy dz

gq—1

1
1 2 o\ g g-1
a)</ u"go“’dxdydz)q([ |x|f4ql<p< - ) (- A)ﬂ/2 |qldxdydz>q
RN RN

g—1

1
1 2 g-1
a)(/ u"cp‘”dxdydz)q (/ |x|7q1 7L1|( A )ﬂ/2 |qldxdydz> h
RN RN

IA
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Thanks to (2.2), we have
26,
/ |x|7q1 L‘I( APy |L1dxdydz < 00.
RN

Therefore, we obtain the estimate

1 q—1

26
/ P u(=A,)PRg? dx dy dz < a)</ qua“’dxdydz)q (/ |1 g 7T |(—A,)2|7T dr dy dz
RN RN RN

(2.6)
Similarly, we have

f x|y u(—A,)7p? dx dy dz
RN
= /R Py P (— A Ppl dx dy dz

® —1-2
- ‘”/ up |x|2”|y|2%(‘” q)|<—Az>y/2go|dxdydz
R

1
7 2 20 AN g
560(/ quowdxdydz)q </ |x|qnql|y|qql(p( lq)q—1|(—AZ)V/2(p|qqldxdydz>
RN RN

1 g=1
=a)</ quo“)dxdydz)q </ |x|f1 1|y|7q1 7L1|( A )V/2 |qldxdydz> ! ,
RN RN

which yields the estimate

/ Py P (= A P® dx dy dz
RN

% 20 20q L /2L Ta
= / ule® dxdy dz Ix[a=T[y|a=T T |(=A,)/*p|a-T dx dy dz . @D
RN RN

Now, combining (2.3) with the estimates (2.5), (2.6) and (2.7), we obtain

/ vPo?dx dydz < (A1(p) + Bi(p) + C1()) (/ ulp® dx dy dZ> , (2.8)
RN RN

where

g—1

_ g9 9 g

Aig) = o (fR P T|(— 00" 2] 7T dx dydz) :

Bmo):w(f |x|q—go“"f—w(—Ay)ﬁ/zgov/’—ldxdydz) :
RN

2ng - 20q L 2 g
Cilp) = RN|X|q_ [yl Te™ e T|(=A)" “p|a-T dx dydz :

Similarly, using Holder’s inequality with parameters p and %, we obtain the estimates

1
/ﬂ;{N v(=A)" ¢ drdydz < o (fRN v dx dy dz) ' (/R (G

x[Pu(=A,)" 2% dx dy dz < @ WP? dxdydz ) x| 721 o2 7T | (= A )"/
y y
RN RN RN
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and

/ X171y 12 v(=A,)7?¢” dx dy dz
RN

1
3 2 26,
<o (/ vPg dx dy dz) ,, ( / 77T 37T 77T (= A 2|71 dx dy dz)
RN RN

Combining (2.4) with the estimates (2.9), (2.10) and (2.11), we obtain

p—

/N u?e® dx dy dz < (A2(p) + B2(p) + C2()) </N v’ dx dy dz) ! ,
R R

where

p—1

A2(¢)=w<f 0TI (= A 2| 7T dxdydz) "
RN

p—1

26 i
Bz(¢)=w< f x| 7T TP (= Ay) 2| 7T dxdydz) "
RN

p—1

2np. 20p Gy B a/2 £
Cp) =w RleIP—IIyIP*(p P (=A)% 7| P~ dx dydz

Using (2.8) and (2.12), we obtain
_ 1

1 7 1
(/RN u?p® dx dy dz) < (A2(p) + Ba2(¢) + C2(9)) (A1 () + Bi(p) + C1(p))?

and
1—-L
( fR 7" drdy dz) " < (A1) + Bi(@) + C1(9)) (Ax(9) + Ba(@) + Ca())7 .

Now, as a test function, we take

S G -
R2 R2(+1) R2(+@+1)6+1)

(p(x,y,z)=goo< ) (x,y,z)e]RN‘ x RN 5 RMN3 |

@2.11)

(2.12)

2.13)

(2.14)

where ¢ is the classical cutoff function, that is, ¢g € C(‘)’o (0, 0o) is a smooth decreasing function such that

0<go<1, |gy&)=<ce!
and

1 if0<é&<I,

We use the change of variables
X = Rp, y — R8+1T, 7 = RU+(8+1)9+10
In this case, we have

xR P 22

~ R2 T R26+D + R2(n+(6+Do+1)

Let  be the subset of RV x R x RN3 defined by
Q={(p,7,9) e RM x RM x RM : 1 < [p|? 4 |¢]? + |9* < 2}.

We have the following estimates.

@ Springer
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e Estimates of A;(¢),i =1, 2.
Using the above change of variables, we obtain

Avlg) = R HIT ( /Q [P0~ (= 8,)* 0 () [T dp dr cw)" .

Therefore, we have

0(g-1
Ai(9) = CR™*T 4 (2.15)
Similarly, we obtain
. —ut Q(p=1)
Az(p) =CR P (2.16)
e Estimates of B;(¢),i =1, 2.
Under the same change of variables, we obtain
—1
25— B(s+1)+24=D 2 o4 B/2 4 0
Bi(¢) = wR a lola= po ()] T (=A)" “go(k)|4~T dp dT dv .
Q
Therefore, we have
0=
Bi(p) = CR? OO+ 2.17)
Similarly, we obtain
Q-1

e Estimates of C;(¢),i =1, 2.
A simple computation yields

g—1

20405+ (2—y)— 1)+ 24D 2ng 209 _4q e q
Catp) =R TEREATR <f 11T 214 [0 ()]~ 7T [(— Ag) o (k) |71 dpdf‘w) '
Q
Then
—y)— Q@@=
Ci(g) — CRIHOGHDHC—y) =y (+D+=— (2.19)
Similarly, we have
_o)— Q2(p=1)
Calg) = C RAHIGHD=0)—o (1) + LB (2.20)

e Estimate of A1(¢) + B1(p) + C1(p).
Using the estimates (2.15), (2.17) and (2.19), for R large enough, we obtain

Q@-1 Q@-1 Q@-1
A10) + B1(@) + C1(g) = C <Ra+ e | RH-por)+ 2l R2n+9(5+1)(2y)y(n+1)+‘1,)

— cr% (thx 4 REB-BE+D R2n+9(8+1)(27y)7y(n+1))

Q(¢=1

<CR ¢ Rmax{—a,ZB—ﬂ(S-}-l),2n+9(8+1)(2—y)—y(n+1)}
— cRUTL,
i.e.,
Q=1 _j,
A1(p) + Bi(p) + Ci1(p) <CR ¢ : (2.21)
e Estimate of Ax(¢) + Ba(¢) + Ca(e).
Similarly, using the estimates (2.16), (2.18) and (2.20), for R large enough, we obtain
o(p—1 L,
Ax(@) + B2(p) + Ca(p) <CR » . (2.22)

@ Springer
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The estimates (2.13), (2.21) and (2.22) yield

X Iyl |z pa o(ret)—r,- k1
9,0
(/RNM %0 <R2 + R2G+D + R2(+@+Do+1D) dx dydz =CR ( " ) " (223)

Similarly, the estimates (2.14), (2.21) and (2.22) yield

1—L

2 2 2 P4 pg=1\_y._L2
(fN VPl ('xl PR ) dxdydz) <crUE)F o
R

R2 T R2G+D T R201+G+DO+1)

Observe that condition (2.1) is equivalent to

-1 L
Q(pq )—Lg——1<0
rq 4

or

—1 L
Q(pq )—Ll——2<0.
q

Therefore, we have two cases.
e Case 1. If

—1 L
Q(pq )—Lz——1<0.
Pq p

In this case, passing to the limit as R — o0 in (2.23), using the monotone convergence theorem, and (2.8), we
obtain

/ uldxdydz = / v/ dxdydz =0,
RN RN

which is a contradiction with the fact that (u, v) is a nontrivial solution.

e Case 2. If

—1 L
Q(”q )—Ll——2<0.
Pq q

As in the previous case, passing to the limit as R — o0 in (2.24), using the monotone convergence theorem,
and (2.12), we obtain

/uqudydz:/ v/ dxdydz =0,
RN RV

which is a contradiction.
Therefore, in both cases, we get a contradiction. As a consequence, we infer that the only weak solution
of System (1.1) is the trivial solution, provided that (2.1) is satisfied. O

Different Liouville-type results can be deduced from Theorem 2.2 for equations and systems.
Takingo = u, B =v =2,y =0 =2, in Theorem 2.2, the following result follows.

Corollary 2.3 Let (u, v) be a weak solution of the system

(=AU + PP (= Ay + [Py (= Au = P,

(=200 + |2 (=A v + [x [ [y|* (= A)v = ud,
where0 <a <2,6,n,0>0,p>1,andqg > 1. If

a (pq +max{p, q})
<<

0
pq — 1

then (u, v) is trivial.

@ Springer
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Takingo = =2, 8 =v,y =0 = 2,in Theorem 2.2, the following result follows.

Corollary 2.4 Let (u, v) be a weak solution of the system
(—A0u + [xP (= Ay U+ 1x Py (—A)u = vP,
(=20 + [P (=2 20 + [x Py (- Av = ul,
where0 < 8 <2,6,71,0>0,p>1,andqg > 1. If

_ (6(B —2)+ B) (pq +max{p, q})
pq —1 ’

Q

then (u, v) is trivial.
Takingo = u =2,8=v =2,y =0, in Theorem 2.2, the following result follows.
Corollary 2.5 Let (u, v) be a weak solution of the system
(=AU + xPP(=Ap)u + |x Ty (= A" u = vP,
(A0 + [P (= Ay + 2Py (= A)7 o = ud,
where 0 <y <2,6,n1,0>0,p>1,andq > 1. If

- (pq +max{p,q}) ((y =2)(n +6( + 1)) +y)

0
pq —1

’

then (u, v) is trivial.

Takingoe = 8 =y = u =v =0 = 2 in Theorem 2.2, or « = 2 in Corollary 2.3, or 8 = 2 in Corollary
2.4, or y = 2 in Corollary 2.5, the following result follows.

Corollary 2.6 Let (u, v) be a weak solution of the system
(=AU + [xP(=Ap)u + [x [Py (= Au = vP,
(=A0v + X P (= Ay + |x [Py [* (= A)v = ul,

where §,1n,0 >0, p > 1,andq > 1. If

_ 2 (pq + max{p, q})

o
rg —1

then (u, v) is trivial.

Takingo = u, B =v,y =0, p = ¢, and u = v in Theorem 2.2, the following Liouville-type result
follows.

Corollary 2.7 Let u be a weak solution of
(=20 u A P (AP 2u 4 1Py (= A Pu = P
where 0 < a, B,y <2,6,n,0>0,and p > 1. If

Lip

Q<p_1

then u is trivial.

Taking § = y = 2 in Corollary 2.7, the following Liouville-type result follows.
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Corollary 2.8 Let u be a weak solution of
(=20 P+ 1P (= Ay + 1Py P (= A u = u?,

where 0 <a <2and$,n,0 > 0. If

l<p< ,

then u is trivial.

Taking « = y = 2 in Corollary 2.7, the following Liouville-type result follows.

Corollary 2.9 Let u be a weak solution of
(—Au + 1xPP(=A)PPu+ [x Py (= A)u = u?,
where 0 < 8 <2,6,1n,0 >0,and p > 1. If

6B—-2)+Pp
PR AN ) 4

Q P

’

then u is trivial.

Taking « = 8 = 2 in Corollary 2.7, the following Liouville-type result follows.

Corollary 2.10 Let u be a weak solution of
(—Au A+ P (= Ay u + x Py P (=87 Pu = u?,
where0 <y <2,6,n,0>0,and p > 1. If

p((y =2 +6@E+ D) +y)
p—1

0 <

’

then u is trivial.
Taking y = 2 in Corollary 2.10, we obtain the following result.
Corollary 2.11 Let u be a weak solution of
(—ADu+ xP (A u+ x Py (—Au = u”,

where §,1,60 >0, If

| o
<p<—-,
0-2

then u is trivial.

Acknowledgement The authors would like to extend their sincere appreciation to the Deanship of Scientific Research at King

Saud University for its funding of this research through the International Research Group Project no. IRG14-04.

Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 International License (http:/
creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided
you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, and indicate

if changes were made.

@ Springer


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

Arab. J. Math.

References

B LN

10.

11.
12.

13.

14.

21.
22.
23.
24.
25.
26.
217.

28.

. Anh, C.T., My, B.K.: Liouville-type theorems for elliptic inequalities involving the Aj;-Laplace operator. Complex Var.

Elliptic Equ. doi:10.1080/17476933.2015.1131685

. Cauchy, A.: Mémoires sur les Fonctions Complémentaires, vol. 19. C.R. Academy of Science, Paris (1844)
. Chen, W.X_; Li, C.: Classification of solutions of some nonlinear elliptic equations. Duke Math. J. 63, 615-623 (1991)
. Dahmani, Z.; Karami, F.; Kerbal, S.: Nonexistence of positive solutions to nonlinear nonlocal elliptic systems. J. Math. Anal.

Appl. 346(1), 22-29 (2008)

. D’Ambrosio, L.; Lucente, S.: Nonlinear Liouville theorems for Grushin and Tricomi operators. J. Differ. Equ. 193, 511-541

(2003)

. Dolcetta, I.C.; Cutri, A.: On the Liouville property for the sublaplacians. Ann. Scuola Norm. Sup. Pisa Cl. Sci. 25, 239-256

(1997)

. Fall, M.M.; Weth, T.: Nonexistence results for a class of fractional elliptic boundary value problems. J. Funct. Anal. 263(8),

2205-2227 (2012)

. Felmer, P.; Quaas, A.; Tan, J.: Positive solutions of nonlinear Schrodinger equation with the fractional Laplacian. Proc. R.

Soc. Edinb. Sect. A 142(6), 1237-1262 (2012)

. Felmer, P.; Quaas, A.: Fundamental solutions and Liouville type properties for nonlinear integral operators. Adv. Math.

226(3), 2712-2738 (2011)

Gidas, B.; Spruck, J.: Global and local behavior of positive solutions of nonlinear elliptic equations. Commun. Pure Appl.
Math. 35, 525-598 (1981)

Guedda, M.; Kirane, M.: Criticality for some evolution equations. Differ. Equ. 37, 511-520 (2001)

Ju, N.: The maximum principle and the global attractor for the dissipative 2D quasi-geostrophic equations. Commun. Pure
Appl. Anal. 161-181 (2005)

Kirane, M.; Laskri, Y.; Tatar, N.-E.: Critical exponents of Fujita type for certain evolution equations and systems with
spatio—temporal fractional derivatives. J. Math. Anal. Appl. 312, 488-501 (2005)

Kogoj, A.E.; Lanconelli, E.: Liouville theorems in halfspaces for parabolic hypoelliptic equations. Ric. Mat. 55, 267-282
(2006)

. Kogoj, A.E.; Lanconelli, E.: Liouville theorem for X-elliptic operators. Nonlinear Anal. 70, 2974-2985 (2009)

. Landkof, N.S.: Foundations of Modern Potential Theory, Grundlehren Math. Wiss, vol. 180. Springer, New York (1972)

. Liouville, J.; Acad, C.R.: Sci. Paris. 19, 1262 (1844)

. Ma, L.; Chen, D.: A Liouville type theorem for an integral system. Commun. Pure Appl. Anal. 855-859 (2006)

. Mitidieri, E.; Pohozaev, S.I.: The absence of global positive solutions to quasilinear elliptic inequalities. Dokl. Russ. Acad.

Sci. 359, 456460 (1998)

. Mitidieri, E.; Pokhozhaev, S.I.: A priori estimates and the absence of solutions of nonlinear partial differential equations and

inequalities. Proc. Steklov Inst. Math. 234, 1-362 (2001)

Mitidieri, E.; Pokhozhaev, S.1.: Nonexistence of weak solutions for some degenerate and singular hyperbolic problems on
R". Proc. Steklov Inst. Math. 232, 240-259 (2001)

Monticelli, D.D.: Maximum principles and the method of moving planes for a class of degenerate elliptic linear operators.
J. Eur. Math. Soc. 12, 611-654 (2010)

Monti, R.; Morbidelli, D.: Kelvin transform for Grushin operators and critical semilinear equations. Duke Math. J. 131,
167-202 (2006)

Pohozaev, S.1.; Tesei, A.: Nonexistence of local solutions to semilinear partial differential inequalities. Ann. I. H. Poincaré
AN 21, 487-502 (2004)

Quaas, A.; Xia, A.: Liouville type theorems for nonlinear elliptic equations and systems involving fractional Laplacian in
the half space. Calc. Var. Partial. Differ. Equ. 52, 641-659 (2015)

Serrin, J.; Zou, H.: Cauchy-Liouville and universal boundedness theorems for quasilinear elliptic equations and inequalities.
Acta Math. 189, 79-142 (2002)

Stein, E.M.: Singular Integrals and Differentiability Properties of Functions, Princeton Mathematical Series, vol. 30. Princeton
University Press, Princeton (1970)

Yu, X.: Liouville type theorem for nonlinear elliptic equation involving Grushin operators. Commun. Contem. Math. 1450050,
12 (2014)

@ Springer


http://dx.doi.org/10.1080/17476933.2015.1131685

	Liouville-type theorems for a system governed by degenerate elliptic operators of fractional orders
	Abstract
	1 Introduction
	2 Main results
	Acknowledgement
	References




