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Three important corrections 25 june 2014

Statement of Theorem 4.2.

Delete "upper (resp., lower) semicontinuous”.

Statement of Theorem 4.3.
In the definition of S and S, v € USC(£2)” and "w € LSC(R)”, respec-
tively, should be replaced by "v : 2 - R” and "w : 2 - R”.

Proof of Theorem 4.3.

We show that u(x) := supv(z) is a viscosity solution. We first note S #
vES

.

It is already known that u is a viscosity subsolution. Thus, we only need
to show that it is a viscosity supersolution. Suppose that it is not a viscosity
supersolution. Then, there are ¢ € C%(§2) and % € {2 such that 0 = (u, —
$)(Z) < (ux — ¢)(z) (Vx € 2), and with some 6§ > 0,

F(&,¢(2), D¢(2), D?*¢()) < —0.

Setting ¥ (x) = ¢(z) — |v — £|*, we see that

{(z’)( ;() < (w—)@) o —aft (me2)

(i) F(&,9(2), Dy (&), D*¥(1)) < -0
Thus, because of F' € C(£2 x R™ x S™) and ¢ € C?(2), there is ro >
0 such that

F(x,9(x) +t, Dp(x), D*P(x)) <0 (Vo € By (2) € 2,[t| <710).  (2)
We shall show
Y(2) < n(2). (3)

If not, since P (x) < u.(x) < n(x) (Vo € 2), then n — ¢ attains its minimum

at & € 2. From the definition of 7, we immediately obtain a contradiction.
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Setting 7 := £{n(&) — (&)} > 0, by the semicontinuity of 7, we find r; €
(0, ro] such that

n(x) >n(@) —7 > Y(@) +27 > ¢(x) +7  (x € By, (2)).

On the other hand, we may suppose

u(@) —v(x) 21} (z € B2y () \ By, (2)).

Set 7 := min{7, é} > 0. We define w by

o) | ), 6@ ) (€ B (@)
u(a) (v € 2\ Bary(#))

Next, we shall show

sup(w — u) > 0. (4)
Q

Since 0 = (ux —¥)(2) = 71}_1}1& inf{(u —9¥)(y) | y € B.(Z)}, we can choose
Z € By, (&) such that 79 > (u — 9)(&).

We shall prove w € S. By the choice of 79,7, > 0, we can show &(z) <
w(z) < n(z) (Vo € £2). Hence, we conclude (4).

Therefore, to get a contradiction, it remains to show that w is a viscosity
subsolution. For ¢ € C?(2), suppose (w* — {)(x) < (w* —{)(z) =0 (Vz €
§2). Then, we shall verify

F(z,¢(2), D¢(2), D*((2)) < 0. (5)

In case of z € 2\ B, (2) = ', u* — 1 takes its maximum at z € 2.
Thus, we conclude the proof since w = u in 2\ B, (2).

Finally, in case of z € By, (%), ¥ + 7 is a classical subsolution, the el-
lipticity of F' implies that it is a viscosity subsolution. Therefore, w* =
max{u*, 9 + 79} is again a viscosity subsolution. This fact yields a contra-

diction. O
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Proof of Theorem 5.4.
For simplicity, we write v and v for u* and wv,, respectively. Suppsoe

sup(u — v) =: 20 > 0. For « € (0,1), setting U(x) := u(z) — ad(x), we see
0
that U is a viscosity subsolution of

(6)

F(z,U,DU,D?U) — @r(C1a) =0 in 2
(n(z),DU) —g(z) + a=0 on o2

where C; := max(|Dd|+|D?d|) > 0. Similarly, we verify that V (x) := v(x)+
7}

ad(zx) is a viscosity supersolution of

{ F(x,V,DV,D?V) + @,(Cia) =0 in 2 -

(n(x),DV) —g(z) —a=0 on 0N

For small a > 0, we may suppose 6 := 0, = sup(U — V) > © > 0. When
”

sup(U — V) < 60, we may follow the standard argument. Thus, we shall
a0

suppose sup(U — V) = 6.
o0
Let z € 912 be such that (U — V)(z) = 6. For § > 0, a mapping = €
2 — U(x) — V(x) — 8|z — 2|? takes its strict local maximum at z. Then, for
£,6€ (0,1), we set (z,y) = |z — yl + () (n(2), 2 — ) + 8z — 2. Let
(Ze,ye) € 2N Bs(z) x 2N Bs(z) be a point where &(z,y) := U(z) — V(y) —
o(x,y) attains its maximum over 2N By (2) x 2N By(2).

By 7 > 0 for the uniform exterior sphere condition, and 7 > 0 for the p,

we let s := 1 min{7, 7}. It is easy to see

|U(z.)| < max{supU™T,supV ™~ ¢ +sup |g| x diam(£2) =: R.

o o 09

Since P(xc,y:) > D(z,2), there is & € 2N B,(z) such that lin%)(xg,yg) =
E—r

(%,2). Since &(&, &) > limsup P(x., ye), we have
e—0
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U(#) — V(&) — 6| — 2|* > 0.

Hence, & = z. Moreover, we have

hm |1'€ - y€|2
e—0 3

= 0. (8)

In view of Ishii’s lemma to U(x) — g(2)(n(z),x) — §|z — 2|? and -V (y) +
9(2)(n(z),y), setting p. := L(z. — y.) + g(z)n(z), we can find X,Y € 5"
such that

(pe +20(zs — 2), X +261) € TV U (2)
—=2,—
(p57 _Y) eJ V(ys)

X 0 3 I -1
S —
0 Y e\ -1 I
When z. € 012, we calculate as follows:

<n(ac5), Dz¢(x€a ys)> = <n(xs)ap5 + 26(555 - Z)>
> —grelte = ye|* + g(2)(n(z:),m(2)) — 26|z — 2|

= 7 2fe

Thus, for a fixed a > 0, for any small € > 0, the continuity of g and n yields
@
(n(z:), Dad(ae, ye)) — g(ze) > 9 > -
Hence, since U is a viscosity subsolution on 0f2, we have

F(ze,U(xze),pe + 20(xe — 2), X +20I) — w0, (Cra) < 0.

In case of . € {2, the above inequality directly follows from the definition.

When y. € 012, we similarly have
@
(n(ye), —Dyd(xe, ye)) — 9(ye) < 9 <a.
Thus, the definition of viscosity supsersolutions implies

F(ysa V(yﬁ)vpsa _Y) +®L(COZ) Z 0.

Therefore, we have

e ;



J Correction2014New t

WO(U(Is) - V(ys))
F(ye,U(z.),pe, =Y) — F(z.,U(xe),pe, X) + @p (26diam(£2)) + 201, (Ch )
WR (|ze — Ye| (Ipe] + 1)) + @ (20diams?) + 20 (Cra)

INIA

Sending £ — 0, we get

wo(6) < wo(8) < @, (26diam(R2)) + 21, (Cra).

Hence, letting 0, & — 0, we get wo(©) < 0, which yields a contradiction. O




