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1 Introduction

A classical theorem for Monge—Ampére equation states that any classical convex solution
of

detD’u=1 inR"

must be a quadratic polynomial which was obtained by Jorgens [1] for n = 2, Calabi [2]
for n < 5, and Pogorelov [3] for n > 2. For n = 2, the classical solution is either convex or
concave, so the result is true without the convex hypothesis.

Cheng and Yau [4] later gave a simpler and more analytical proof of the Jorgens—Calabi—
Pogorelov theorem along the lines of affine geometry. Caffarelli [5] extended this result to
viscosity solutions. Jost and Xin [6] gave another proof of the theorem. On the other hand,
it was proved by Trudinger and Wang [7] that if D is an open convex subset in R” and u
is a convex C? solution to det D%y = 1 in D with lim,_, 5p u(x) = 0o, then D = R”.

In 2003, the Jorgens—Calabi—Pogorelov theorem was extended to exterior domains for
n > 2 by Caffarelli and Li [8]. They proved that any convex viscosity solution to det D?u = 1
in an exterior domain must be a quadratic polynomial at infinity for #» > 3 and be the sum
of a quadratic polynomial and a logarithmic term at infinity for n = 2. That is, for n > 3,

there exists a symmetric positive definite matrix A € R"*”, b e R", ¢ € R such that

lim sup |x|"2
|x|—00

< 005 (1.1)

1 ~
u(x) — (ExTAx +b-x+ 8)
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and for 1 = 2, there exists a symmetric positive definite matrix A € R2*2, b € R?, ¢,d € R
such that

lim sup |x| < 00. (1.2)

|x|— 00

1 . .
u(x) — <§xTAx +b-x+dinvVaxTAx + 2)

For n = 2, similar problems were studied by Ferrer, Martinez, and Milan [9, 10] applying
the complex variable method. We can also refer to Delanoé [11]. Later, in [12], Caffarelli
and Li also extended the Jorgens—Calabi—Pogorelov theorem to det D?u = f in R” with f
being a periodic positive function and obtained that any classical convex solution must be
the sum of a quadratic polynomial and a periodic function. In 2015, Bao, Li, and Zhang [13]
extended the Jérgens—Calabi—Pogorelov theorem to det D*u = f in the exterior domain for
n > 2 with f being a perturbation of 1 at infinity.

The converse problem is whether the exterior Dirichlet problem has a unique solution
with the prescribed asymptotic behavior. This problem was resolved, and the existence
of solutions to the exterior Dirichlet problem of detD?y = 1 was established in [8] for
n > 3 through the Perron method. More specifically, assume that D is a strictly convex and
bounded domain with smooth boundary in R” and ¢ € C?(dD), then for any symmetric
positive definite matrix A € R™*", be R”, there exists a constant ¢; = ¢; (1, D, ¢, l;,A) such
that, for any ¢ > ¢;, the exterior Dirichlet problem

detD’u=1 inR"\D,
u=¢ on 0D

(1.3)

has a unique solution u € C*®(R"\D) N C°(R"\D) satisfying the asymptotic behavior (1.1).
For n = 2, the existence of solutions to the exterior Dirichlet problem was established by
Bao and Li [14]. More precisely, for any symmetric positive definite matrix A € R>2, b ¢
R?, there exists a constant d* = d*(D, ¢, IS,A) such that, for any d > d*, the exterior Dirichlet
problem (1.3) has a unique solution z € C*(R?\D) N C°(R2\D) satisfying

1 A A -
O(Ix17%) < u(x) - <§xTAx +b-x+dinvxTAx + c(d)) <M;+0(x|%), |x| > o0

with M, o(d) being functions of d. Bao, Li, and Zhang [13] established the existence of
exterior solutions to detD*u = f with f being a perturbation of 1 at infinity for n > 2.
More existence results for n = 2 can be found in [15, 16]. In [15], global solutions and
exterior solutions for Monge—Ampére equation were obtained through the new ideas in
contrast to [13]. And in [16], Bao, Xiong, and Zhou proved the existence of entire solutions
of Monge—Ampere equations with asymptotic behaviors employing the different method
from the constructions of sub- and super- solutions. However, the existence of solutions
to det D*u = f in the exterior domain with f being a perturbation of f(|x|) at infinity for
n > 3 was obtained by Ju and Bao [17].

The constants ¢ and 4 in (1.1) and (1.2) play important roles in the existence and nonex-
istence of solutions to the exterior Dirichlet problem. Wang and Bao [18] studied the con-
stants ¢ and d among the radially symmetric solutions. They proved that, for n > 3, there
exists a unique convex radial solution # € C?(R"\B;(0)) N C}(R"\B;(0)) satisfying

detD’u=1 in R"\B:(0), (1.4)
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u=a ondB(0), (1.5)
1

u= §|x|2 +C+ O(|x|2_") as |x| — oo,

ifandonlyifc> C*=a- % + floo s((1- s’”ﬁ —1)ds; for n = 2, there exists a unique radially

symmetric solution u € C*(R?\B,(0)) N C}(R?\B,(0)) satisfying (1.4), (1.5), and

1 d .
u= Elxl2 +3 In|x| +¢+O(|x]7?) as || — oo,

% + %ln2 -3+ )2 + dIn(1 + (1 + d)*/?)]. Recently,

Li and Lu [19] characterized the existence and nonexistence of solutions in terms of the

ifandonlyifaz—land2=&+

asymptotic behavior to the exterior Dirichlet problem with the right-hand side being 1 or
the perturbation of 1 at infinity for n > 3.

In this paper, we study the Monge—Ampére equation with the right-hand side being
fo(lx]) at infinity for n = 2. Because of the appearance of the logarithmic term, it seems
more difficult than the case of 7 = 3. Assume that f € C°(R?). Let 8 > 2 be some constant
and

F@) =fo(lxl) + O(1x[ ), x| — o0, (1.6)

where f; € C°([0, +00)) is positive and radially symmetric in x, and for some constant o,

So(lxl) = O(1x]%), || > oc. (1.7)
Suppose that
. o 3
6:m1n{—2+§+/3,2+ ia}>0. (1.8)

Consider the Dirichlet problem outside a unit ball

detD’u=f in R?\B;(0), (1.9)

u=b ondB;(0). (1.10)
Our first main result is the following.

Theorem 1.1 Suppose that f satisfies (1.6) andf is radially symmetric, that is, f (x) = f (|x]).
Let (1.8) hold. Then the exterior Dirichlet problem (1.9) and (1.10) has a unique convex
radial solution u € C'(R*\B;) N C*(R?\B,) satisfying, as |x| — oo,

=l s -3 x| s 3
u(x):%fl (/0 2tf0(t)dt) ds+/0 (/0 2tf0(t)dt) ds+d+O(lx)  (L11)

ifand only if T > Ty and d = h(T), where

[ee) 1
% ::/ 2t(f(6) —fo(2)) dt—/ 2tfo(t) dt (1.12)
1 0
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and

h(f):b—/o(
+/OO< 2tﬁ)(t)dt> [<1+ T/ %f(f(t) —fo(t))dt>§
1
1

21fo(t) dt) ds

Jo 2tfo(e) dt

t :| ds
T2 fo 2tfo () dt

Remark 1.2 Let Fy(x) denote the second term in (1.11), that is,

Wl ps 3
Fo(x)zfo (fo 21§fo(t)dt) ds,

then F, satisfies
detD*Fy=f, inR?*\{0}.

Remark 1.3 For n > 3, the necessary and sufficient conditions of the existence of solu-
tions with prescribed asymptotic behavior at infinity to (1.9) and (1.10) are obtained in
the author’s another manuscript which is submitted.

If f = 1, the solution can be integrated. But if f is general, the solution cannot be in-
tegrated directly. By extracting the corresponding quadratic polynomial and logarithmic
term, we obtain the asymptotic behavior at infinity. Moreover, our approach is enough to
establish the existence of solutions of the exterior Dirichlet problem. So, in the following,
by constructing the sub- and super-solutions, we apply the Perron method to get the exis-
tence of solutions with prescribed asymptotic behavior at infinity to the exterior Dirichlet
problem. First let us recall the definition of viscosity solutions, we can also refer to [8]. Let
O C R? be a domain, g € C°(O) be positive, and ® € C°(30).

Definition 1.4 ([8]) Suppose that € C°(O) is locally convex. We say that u is a viscosity
subsolution (supersolution) of

detD’u=g inO (1.13)
if, for any point & € O and any convex function v € C%(0O), whenever

u(x) - ¥ (x) < (=) ulx) - ¥ (%),
we must have

detD*yr (%) > (<) g(&).

u € C%0) is a viscosity solution of (1.13) if it is both a viscosity subsolution and super-
solution of (1.13).
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Definition 1.5 ([8]) We say that u € C°(O) is a viscosity subsolution (supersolution) of
(1.13) with the boundary condition # = ® on 90 if u is a viscosity subsolution (supersolu-
tion) of (1.13), and u < (>) ® on 30.

Then u € C°(O) is a viscosity solution of (1.13) with the boundary condition # = ® on
90 if it is a viscosity solution of (1.13) and u# = ® on 90.

Then we consider the exterior Dirichlet problem
detD’u=f inRA\Q, (1.14)
u=¢ onoas, (1.15)

where Q is a bounded domain in R2, f € C°(R?) and ¢ € C%(9R2). Note that here f is not
necessarily radially symmetric.
Let £(|x|), f(|x|) be two positive continuous functions in R? satisfying

Flx) = f) = f(1xl), xeR?, (1.16)
and

£(1xl) =fo(Ixl) + O(Ixl ™), Ix| = o0,

F(1xl) =fo(Ixl) + O(Ixl ™), Ix| = o0,
where f; is the same as (1.7). The following is the second main result.

Theorem 1.6 Let Q2 be a strictly convex and bounded domain in R2,0€Q,03Q € C?, and
@ € CX(3S). Suppose that f satisfies (1.6) and (1.8) holds. Then, for any b € R2, there exists
a constant \* = \*(b, ¢, f, 2, B) such that, for any A > \*, there exists a unique viscosity
solution u € C°(R?\Q) to the Dirichlet problem (1.14), (1.15) which satisfies
- A 7 ~ -
O(Ix™°) < ulx) - (Em(x) +nx)+b-x+ d) <A +O(x7°), |x| — oo,

where

|x| s -
m(x) :/ (/(; 2tfo(2) dt) ds,

Wl ps 3
n(x) :/ (/0 2tfo(t) dt> ds,

and ay :=min{a: Q2 C B,}, B, = B,(0) = {x e R2: |x| < a}, d is a function of A, and

[T

A(X) = oscyoe + n;gx/al </000 2tfo(t) dt — /soo 2tj_’(t) dt + A) ’ ds

[

00/ ps 3 = [ 21(f(8) ~ fo(t)) dt\ 2
+/m (/0 2%(”‘”) [(“ T 20 dt )
_ (1 AL —fo(t))dt) } "

o 2tfo() dt

(1.17)

Page 5of 16
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Remark 1.7 If Q is a ball, ¢ = constant, and]7 EZ, then A(L) = 0.

Finally, we would like to mention the blow-up solutions and asymptotic behavior of fully
nonlinear equations and Monge—Ampére equations. In [20], the existence, asymptotic
boundary estimates, and uniqueness of large solutions to fully nonlinear equations were
studied, and in [21], the sharp conditions and asymptotic behavior of boundary blow-up
solutions to the Monge—Ampére equation were studied.

This paper is organized as follows. In Sect. 2, we prove Theorem 1.1. Theorem 1.6 is

proved in Sect. 3.
2 Proof of Theorem 1.1

Proof of Theorem 1.1 Let u(x) = u(r) = u(|x|) be the radial solution to (1.9). By a direct

calculation, we have
u/
detD*u=u"—=f(r), r>1.
r
Hence
((u’)z), =2rf(r), r>1.

Then integrating the above equality from 1 to r on both sides twice, we have

u(r) =u(l) + /r((u’(l))2 + /s 2tf (t) dt) ’ ds.
1 1

Let v = (&/(1))%, and

00 1
7 =/1 26(f () - fo®)) dt + T —/0 2tfy(t) dt.

Then the exterior problem (1.9) and (1.10) has the radial solution

il s 7
u(x)=b+/1 (r+/1 th(t)dt) ds (2.1)

[x| s o
:b+f1 (/0 2tfo(t)dt+/l 26(f () - fot)) dt + T

_ / Cotfod) e - / T a0 -h0) dt)zds

0 s

|x| s o0 %
=b+/1 (/0 2tfo(t)dt+r—/ 2t(f(t)—f0(t))dt) ds

S

|x| s % ~ [ _ %
=b+ / (/ 2tfo () dt) (1 oL Ji~ 206) - fo(®) dt) ds
1 \Jo

o 2tfo(e) dt

. W/ ps 3 f—fsoozt(f(t)—fo(t))dt%
-+ | </o th"(t)dt> {[(“ TS 2ol de )
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1% } 1% }
“l-c———— | +1lt=—————ds
2 [, 2tfo(t) dt 2[5 2tfo(t) dt
L : 7 [ 26 () - fo(t)) i\ 2
-+ | (/0 2%(”‘”) [(“ JS2ufo(e)de )
ST
2 [, 2tfo(t) dt
7 | s —% ] s %
+5/1‘ (/0 2tf0(t)dt) ds+/1 (/0 2tf0(t)dt) ds
g okl -3 el /s 2
:5/1 (/0 2tf0(t)dt) ds+/0 (/O Ztﬁ)(t)dt) ds
1 s %
_/0 (/o Ztﬁ)(t)dt) ds+b
%/ ps 2 - [ 2(f(t) - folt) di\ 2
o (fo 2%(”’”) [(“ J32efo(0)de )

1 T
~1l-=—————ds
2 /s Ztﬁ)(t)dt}
[ ([ ) [ e
| 0

x| o 2tfo(e) dt

T

1 -
N
2 [, 2tfo(t) dt

Then T > 7y, where 7 is the same as (1.12).
From (1.8), we know that o + 2 > 0. Due to (1.6) and (1.7), we have

(0 R [X o) - o) de ?
I, ([ 2storar)”| 1+ JS26h(0) de )

T

_1- 17} ds
2 [ 2tfo(t) dt
= O(1x"577) + O(|x| " 3%)

=0(|x[7), |x] — oo, (2.3)

where § > 0 is the same as (1.8).
On the other hand, if T > 7, then

N gt(ﬂt) ~hendr
o 2tfo(e) dt

It is clear that (2.1) is a radial solution of (1.9) and (1.10) which satisfies (1.11).
If u; and u, all satisfy (1.9), (1.10), and (1.11), by the comparison principle, we know that

u1 = up and obtain the uniqueness. Then we complete the proof of Theorem 1.1. g

Page 7 of 16
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Let

o0 1
se[%nfw/ 2t(f(t) - fo(t)) d zf():/l 2t(f(t)—f0(t))dt—/o 2tfy(t) dt. (2.4)
Set

T

1
2 [S2fy(0)de

(B 20~ foe) e\ ?
g‘””‘(“ 2oy de >_

Then

dg 1 T — [2726(F(t) — fo) _
%‘2/;2%@)01:[(“ TS 2ufo(t)dt ) 1]'

Since 7 > 7o, by (1.6) and (1.7), the infinite integral [ (/; 2tfo(¢) dt)? % ds is convergent

uniformly for 7. So, for 4(7) in Theorem 1.1,

H (%)= /oo (fSZ%(t) dt> ’ g—i ds.
1 0

Let
T*F=T*(s) = / 2t(f(2) — fo(2)) dt

By (2.4), then T* > Tj. So h(T) has the maximum in T = 7* and d = h(T) < h(T*), where

o (Y[ NGO fo)dt
h(t)-b /0(/; 2tﬁ)(t)d> ds /1 2(f02tf0(t)dt ds

Hence we have the following Corollary 2.1.

Corollary 2.1 Let (2.4) hold. Then the exterior Dirichlet problem (1.9) and (1.10) has a
convex radial solution u € C*(R*\B,) N C2(R?\B,) satisfying (1.11) ifand only if T > T, or
d < h(T*).

If f = fo =1, Theorem 1.1 corresponds to the results in [18]. In fact, by (2.2), we know
that

1

z |x| 2 || s % 1 s %
——f ( 2tdt) ds+f (/ 2tdt) ds—/ (/ tht) ds
2 1 0 0 o \Jo
1
00 ~ 3 ~
+b+/ </ 2tdt> [(H%) _1_1%}13
1 Jo 2tdt 2 [ 2tdt
1
°° T \? 1 7
2tdt 1+ — ) —1-2— |4
/|x| < > [( +f§2tdt) 2f052tdt:| s
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1
7\?2 T
/s[(1+s—2) —I—E}ds

= 5s(s2 + f)% + gln(s +(s* + f)%) - %sz - glns +C (Cis any constant),

then, as |x| — oo,

1 T 1
ulx) = —In|x| + —|x|2+b+£+ £1n2——(1+f)%
2 4 2 2

N |

- %ln(l F(1+9)2) +0(Ix2), (2.5)

where 7 = 7 —1. Then (2.5) corresponds to the results in [18]. In fact, in [18], f = 1, (2.1) can
be integrated, and then the asymptotic behavior is obtained. But here we cannot integrate

(2.1), and so the asymptotic behavior is more complicated.

3 Proof of Theorem 1.6
Proof of Theorem 1.6 By a translation, without loss of generality, we assume that b = 0. Let

ay :=min{a : Q2 C B,}. Choose a, > a,. Let

Co = maxf(x) > 0.
Bay

By Lemma 3.1 in [13], for any & € 9<2, there exists a function wg(x) such that
detD*w; =Cy inR?,

and wg(§) = (&), we (x) < p(x) on 9Q\{£}.
Set

w(x) = sup wg(x), x€ R2.
£€oQ

Then, in the viscosity sense,

detD*w > C, >f(x), x€Bg,,
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and
w(x) = px), xe€d.

For some constant A; > 0, let

W oops 3
Ekl(x):?én‘er/ (/1 2§f(t)dt+kl) ds, xeR?

ai

where f is the same as (1.16). Then
detD’u, =f(|x[), xeR\{0}.

Furthermore, similar to (2.2), we have

T plxl g ops 3 W, s 3
gkl(x):%/al </0 2tf0(t)dt> ds+/a1 </0 2tf0(t)dt> ds+llal}2n¢
o/ s : Ja - [ 2 (0) - fo0) dt \ 2
+/m (fo 2%(”‘”) [(“ E2ufole)ds )
SR
2 [, 2tfo(t) dt

o/ s : Ja = [ 26(F () — fo(t)) de \ 2
_/M (/0 2%(t)dt> [(“ T 2efo(0) de )

1 X
1o _]d
2 [, 2tfo(t) dt

where
5 5 00 _ 1
A1 =A1(A1) :/ 2t(f(t) —fo(t)) dt + M —/ 2fo(t)dt, A1 >0.
1 0

In addition, similar to (2.3),

/s : fa - [T 260 - o) dr \ 2
/M </o 2%(”””) [(“ 20 de )

1 A }
2 [ 2tfo(t) dt

=0(|x7°),  |x] — oo,

where § is the same as (1.8). Let

~ o N % ¥ [ 7 _ d %
i) = ming + ( / 2tfo(t)dt> [<1+M [ 260 ~f0) t)

o 2tfo(t) dt

ail

_1- 1#] ds
2[5 2tfo(t) dt

Page 10 of 16

(3.2)
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As aresult,

A -
10, () = 5 m@) + 1) +vi(L) + (%), Jal = oo.
Clearly,
u, < rglsizngo <¢ onodf. (3.3)

We can choose A} > 0 fixed such that, for A; > 1],

ayops 3
u;, :rgsizn(p+/ (/1 2tf(t)dt+)»1) ds
ay

>w(x), x€0By,. (3.4)

For A, >0, let

1
ay s bl
Uy, (%) = rrggxgo + n;gx/ (/1 21:]:(t) dt + A2> ds

x|

W/ ps 3
+ / (/ 2tf (t) dt + )\,2) ds, xeR?
a 1 -

wherejj is the same as (1.16). Then
det D, = f(|x]), x € R*\{0}.

Similar to (2.2), we get that

Tkl ops 3 Wl s ps 3
ﬁ,\z(x):%/ (/ 2tf0(t)dt) ids+/ (/ 2tf0(t)dt> ds

al 0 al 0
+r%gxgo+1181?2x/:l (/1‘521,‘[(t)dt+)»2>2ds

o0/ ps 2 ho = [2O26(f (8) — fo(0)) di\ 2
+/a1 (/o 2%(”””) [(“ 2o de )
ST T P

2 [ 2tfo(t) dt

0/ ps 3 o= [P 26(f(8) ~ fo(t)) e\ 2
_/M </0 2%“)”) [(“ I3 24fo(0) de >

1 A
1o —]d
2 [, 2tfo(t) dt

where

00 1
Ao = Aa(hy) = / 26(f(2) = fo(£)) dt + A - / 2fo(t)dt, Xy >0,
0

1

Page 11 of 16
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and

o/ ps } ho = [ 26(f (1) - fole) i\ ®
, f
/m (/o 2olt) t) [(“ 20 de )

—1- 1#} ds
2 [ 2tfo(t) dt

=0(|x7°),  |x] — oo,

where § is the same as (1.8). Let

Vo(Ag) = n;gxgo+n;gx/|x| (/1 2Lj:(t)dt+k2) ds
0/ ps 3 do = [T22(F(8) — fo(e) dt\ 3
+/a1 </(; 2tf0(t)dt> |:<1+ fg2tﬁ)(t)dt ) (3.5)
.-
2 [o 2tfo () dt

As aresult,

Uy, (x) = %m(x) +n(x) + vy (hy) + O(|x|_5), |x| = oo.

In addition,

a N % [l S %
ﬁkz(x)2¢+/ll (/ 2tji(t)dt+)»2> ds+/ (/ 2t]i(t)dt+)»2) ds
X 1 ai 1

=px), xe€d. (3.6)

We can choose A3 > 0 such that, for 1, > 13,

1
ap s 2
ﬁxz(x):n;?zx<p+/ (/ 2tf(t)dt+)»2> ds
L

ai

>w(x), x€0B,,.
So, by the comparison principle, we can know that
w <, inBg\Q. (3.7)

Choose A* > max{il(kf),ig(k’z‘)} large. Then, for any A > A*, we can choose appropriate
constants A1, A, such that

A1) = Aa(ho) = A
And thus

v (A1) = vi(A), V2(R2) = va(A).

Page 12 of 16
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Therefore
A -8

;, () = Sm(x) + nx) + i) + O(Ix1™),  Ixl — oo,

_ A s

Uy, (x) = Em(x) +n(x) + (1) + O(Ix]7°), x| — oo.
Sincef(t) —folt) Zf(t) — fo(t), then by (3.2) and (3.5), we can deduce

vi(A) < va(A).
From the comparison principle, we have that

u, <M, inR)\Q. (3.8)
Let d = v, (1), then

Exl(") = %m(x) +n(x) +d+ O(le“s), |x] — oo, (3.9)
U, (x) = %m(x) +1(x) +d+va(h) —d + O(|x|"s)
= %m(x) +nx)+d+ AR + O(le"s), |x] = oo, (3.10)

where A(A) is the same as (1.17). Define

_ Jmax{w(x), u,, (0}, x € By, \Q,

u(x) =
u,, (%), x € R2\B,,.
Then u € C°(R?\ Q) satisfies
detD*u>f inR*\Q,
and by (3.1) and (3.3),
u=w=¢ onoa. (3.11)
By (3.7) and (3.8),
u<u,, in RZ\Q.
Let S; denote the set of subsolutions v to the Dirichlet problem (1.14), (1.15) satisfying
vix) <u,x), x¢€ RA\ Q.
Then u € Sj. Define

u(x) = sup{v(x) (Ve S,;l}.
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So
u(x) < u(x) <, x), xeRANQ.

Thus, by (3.9) and (3.10), we know that

O(|x|_5) < u(x) - (%m(x) +n(x) + é’) <A+ O(|x|_5), |x| = oo.

Moreover, u is a viscosity subsolution of (1.14). By (3.11), for any x € 92,
liminf z(x) > @(xo). (3.12)
x—x(0
On the other hand,

lim sup u(x) < ¢(x).

x—>x0

Indeed, for some R > 0, let Q2 C Bz(0), we consider

Avt =0 in Bp(0)\L,
vi=g on 02,

vt =u  on dBr(0).

Then by the comparison principle for any v € S5, v < v* in Bp(0)\2, so u < v* in Br(0)\ L,
and then

lim sup u(x) < v*(x) = p(x0), xo € 0.
X—> X0

Combining with (3.12), we deduce that
u=¢ onoaif.

In the following, we prove that u is a viscosity solution of (1.14).
For any % € R?, choose B, (%) := {x: |x — &| < €} C R*\Q. Consider the Dirichlet problem

detD*i=f inB.(),

u=u ondB.(x).

By virtue of the comparison principle, we know

u<u<u;, inB(x). (3.13)
Let

i(x) inB.(%),

w(x) =
u(x) in R2\(QU B.(%)).
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Then detD*W > f in R*\Q and W(x) < %, (x), x € R*\Q. Therefore # € S;. And then
u(x) > w(x), x € R*\ Q. Especially,

u(x) > wx) = u(x), «x¢€ B ().
So, by (3.13), we can get
u(x) = u(x), x € B.(x).

Since & is arbitrary, we know that « is a solution of (1.14).
The uniqueness can be obtained by the comparison principle for viscosity solutions.
Theorem 1.6 is proved. O
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