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On subextension and approximation of plurisubharmonic
functions with given boundary values

by HicCHAME AMAL (Kénitra)

Abstract. Our aim in this article is the study of subextension and approximation of
plurisubharmonic functions in &, ({2, H), the class of functions with finite y-energy and
given boundary values. We show that, under certain conditions, one can approximate any
function in &, (§2, H) by an increasing sequence of plurisubharmonic functions defined on
strictly larger domains.

1. Introduction. The purpose of this paper is to study subextension
and approximation of plurisubharmonic functions with given boundary val-
ues. Let 2 C 2 be domains in C" and let PSH(£2) denote the cone of
plurisubharmonic functions (psh for short) on {2, and PSH™ ({2) the sub-
class of negative functions. A function @ € PSH(£2) is said to be a subez-
tension of u if 4(z) < u(z) for all z € 2. In [E|, El Mir gave an example
of a plurisubharmonic function on the unit bidisc for which the restriction
to any smaller bidisc admits no subextension to the whole space. In con-
trast with this negative answer, some important results have been proved by
many authors on hyperconvex domains for functions belonging to classes of
psh functions, called energy classes, introduced by U. Cegrell (see Section 1
for detailed definitions). In the class F(£2), &, (p > 0), £, (£2) and £¥(£2) the
problem has been studied by Cegrell, Zeriahi and Kotodziej (see |[CZ| and
[CKZ]), P. H. Hiep (see [Hi|), Benelkourchi (see |[B2|), and Hai and Long
(see [HLJ) respectively. The problem of subextension of psh functions with
boundary values was studied in the class F ({2, H) by Czyz and Hed (see
[CzH]) and by Hed (see [H]).

Another problem, which is considered in Cegrell classes, is the approxi-
mation of plurisubharmonic functions on a domain {2 by plurisubharmonic
functions defined on a neighborhood of §2. In [BI], under certain conditions
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on {2, Benelkourchi proved that any function « in the class F¢(2) can be
approximated by an increasing sequence (u;); of plurisubharmonic functions
defined on larger domains (£2;); with u; € F*(£2;). This result was gener-
alized to the class F(§2) by Cegrell and Hed (see [CH|) and recently to the
class &, (£2) by Benelkourchi (see [B2]). The case of functions with given
boundary values was studied in the class F ({2, H) by Hed (see [H]).

Inspired and motivated by the research going on in this area, we give a
subextension theorem for plurisubharmonic functions in the class &, (2, H)
of functions with finite y-energy and given boundary values; this will be used
to prove the following theorem on approximation of psh functions, which is
the main motivation of this paper.

MAIN THEOREM 1.1. Let 2 € C" be a hyperconvex domain and {§2;}
be a decreasing sequence of hyperconvexr domains containing {2 such that
lim; o0 capg, (K) = capg(K) for all compact subsets K C (2. Let G €

MPSH™ (1) NC(2) and x : R — R~ be a nondecreasing function such
that x(—t) <0 for allt > 0. Then for every u € £,(§2, H) such that

S —x(u — H)(ddu)" < oo,
9]

where H = G|q, there exists a nondecreasing sequence of functions uj €
Ex(£25,G\q,) such that lim; oo uj(z) = u(z) for all z € £2.

The rest of the paper is organized as follows. In Section 2, we recall the
Cegrell classes. In Section 3, we give some properties of the energy classes
Ey($2, H). Finally, in Section 4, subextension of functions from &, (2, H) is
studied and our main theorem is proved.

2. Preliminaries. In this section, we summarize some basic properties
and related definitions which are essential in the following discussions.

A bounded domain 2 is hyperconvez if there exists p in PSH™(£2)NC(2)
such that {z € £2; o(z) < —c} € 2 for all ¢ > 0.

The following classes of plurisubharmonic functions, on which the com-
plex Monge—-Ampére operator (dd® - )™ is well defined, were introduced by
U. Cegrell in [C1] and [C2].

We denote by &y(f2) the set of negative and bounded psh functions ¢ on
(2 which tend to zero at the boundary and satisfy {,(dd®p)" < oc.

We say that a negative function is in the class F({2) if there exists a
decreasing sequence (u;); in £ (§2) which converges pointwise to u on {2 and
sup S(ddcuj)" < 0.

JEN 0
We denote by F*(£2) the set of functions w in F(§2) such that (dd - )"
vanishes on all pluripolar sets.
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A negative function w is in the class £(£2) if for all z € (2, there exists
a neighborhood w > z and a decreasing sequence (u;); in &(§2) which
converges pointwise to u on w and
sup S(ddcuj)" < 00.
jeN
For each p > 0 define £,(2) (resp. Fp(£2)) to be the class of functions ¢ €
PSH™(£2) such that there exists a decreasing sequence (u;); in £y(2) which
converges to u such that sup ey §, (—u;)P(dduj)™ < oo (resp. supj ey §,(1+
(—uj)P) ()" < o).
Let ¢ € PSH ™ (£2) with ¢ # 0. We denote by £¥(§2) the set of functions
u € PSH™(2) such that there is a decreasing sequence (u;); in £ (§2) which
converges pointwise to v on {2 and
sup S(—iﬁ)(dd%@-)” < 00.
JEN )
We have E¥(2) C £(92).
A fundamental sequence (£2;); of {2 is a sequence of strictly pseudoconvex
domains such that §2; € §2;41 € {2 for every j , and Uj 2; = (2. Let
u € &(S2) and

ug; = sup{y € PSH(2); p < wuon 2\ 2;}.

We have ug; € £(£2) and (ug;); is an increasing sequence.
Define 1 := (lim; up;)*; then @ € £(£2) and (dd“a)" = 0. We define

N(02) :={ue &(N2); u=0}

The above definitions imply that £ (£2) C F*(£2) C F(£2) C N(£2) C E(02).

Let x : R — R~ be a nondecreasing function. We consider the set &, (2)
of plurisubharmonic functions of finite x-weighted Monge—Ampére energy.
These are the functions u € PSH(2) such that there exists a decreasing
sequence (u;); in & (2) with limit v and

" < 0.

sup S —x o uj(dduy)
jeN
When y is bounded and x(0) # 0, then &, (£2) = F(£2); and when x(t) =
—(=t)? (resp. x(t) = —1 — (—=t)?), then &,(£2) = &,(£2) (resp. E(2) =
Fp(£2)).
Let K£(92) € {&(92), F(2), N(£2), E(2)} and H € £(2). We say that
a plurisubharmonic function u defined on 2 is in KC(§2, H) if there exists a
function ¢ € K(£2) such that H > u > H + ¢.
Finally, we denote by M({2) the set of psh functions u in £(£2) with
(ddu)™ = 0.
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3. The energy class &,(2, H). In the following, x : R~ — R™ is a
nondecreasing function such that ¢, = 0, where ¢, := sup{t > 0; x(—t) = 0}.
From [B2], we have U, ; _o&(£2) & N(92).

LEMMA 3.1. Let H € M(2)NC($2) and u € N(£2, H). Then there is a
constant C > 0 such that for all v in N (2, H) with u < v, we have

(3.1) | —x(v = H)(ddv)" < C | —x(u — H)(dd"u)".
2 2

Proof. We remark that

S —x(u— H)(ddu)" =0 and S —x(u — H)(ddu)" = oo
Q Q
are trivial cases, so we can assume that 0 < {, —x(u — H)(ddu)" < co.
From [ACCP] Proposition 2.5, there exists a decreasing sequence (v;);
in NV(£2, H)NC(£2) that converges pointwise to v on 2. We can choose (v;);
such that {,(dd“v;)" < oo for all j > 0. Indeed, let (£2;); be a fundamental
sequence of (2 and put ¢; = sup{y € N(£2,H); p <von £2; and ¢ < H
on £2}. Then (p;); is a decreasing sequence that converges pointwise to v
and {,(dd°p;)™ < oo for all j > 0. Therefore from [ACCP, Proposition 2.5
and Lemma 3.3], for every j > 0 there exists a decreasing sequence (4,0;“) j in
N(£2,H)NC(£) that converges pointwise to ¢; on {2 and SQ(ddcnp?)" < 00
for all & > 0. We can extract from it a subsequence satisfying the desired
conditions.
Now, we have

| (ddovy)" = {(ddv))" | (ddvy)"
(vj—H<—s) Q (vj—H>—s)
= S dd° max(vj, H — s))" — S (dd° max(v;, H — s)"
? (vj>H—s)
= S (dd° max(v;, H — s))"
(vj—H>—s)

< (s—ir;fH) capgp(v; — H < —s).
Q
Let a = —infp H. Then

S —x(v — H)(ddv)" < lim
9}

—x(vj — H)(ddv;)"

X(=t) | (ddvy)"
(vj—H<—s)
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o0

< lim | X' (=t)(t+a)"

capg(v; — H < —t)dt

X (=t)(t+a)* capg(u — H < —t) dt.

On the other hand, from |[B3| Lemma 3.3] we have

t"capo(u—H < —s—1t) <

| (ddw),  Vs,t>0.

(u—H<—35)

Therefore, for all £k € N* we obtain

e}

S X' (=t)(t +a)" capp(u — H < —t)dt

(s+222 +a)"x/(—s — %) capg (u — H < —s — =£9) (1 + 1) ds

k k

= 54) (552) " capg (u— H < —s = =32) (1 4 1) ds

SO | W(s-sge) | @ ds
TR (u—H<—s)

:(1+k)" S X’(—s ‘S'FT“) S (ddcu)n(1+%) ds
TR (1+1)(u—H)— 2 <—s—=%2)

= (1+k)" | X(-1) | (dd°u)™ dt
0

(141 (u—H)—$ <—1)

= (10" =X (L ) (= H) = §) (dd°w)".
2

Since

lim
k—o0
k0]

there exists kg such that

| =x(@+4)(u—H) = ¢)(ddw)" <2\ —x(u— H)(ddu)",

9] [0

| =x((1+ ) (- H) - &) (ddw)" = | —x(u— H))(ddu)",

Vk > ko.
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It follows that

| —x(v — H)(dd"v)" —t)(t + a)" cap(u — H < —t)dt
2

OL’ag

< 2(1+ ko)" | —x(u— H)(ddu)". =
2

PROPOSITION 3.2. Let H € M(2)NC(12).

(1) Ifue &(2,H) with §, —x(u— H)(ddu)" < oo, then there exists a
decreasing sequence (u;); in E(2, H) that converges pointwise to u
and sup; {, —x(uj — H)(ddu;)" < oo.

(ii) Conversely, if there exists a decreasing sequence (uj;); in Eo(§2, H)
that converges pointwise to u and sup; §, —x(u; — H)(dduj)™ < oo,
then u € E(2, H) and |, —x(u — H)(ddu)" < co.

Proof. Assume that u € £,(§2, H). From [ACCP, Proposition 2.5| there
exists a decreasing sequence (u;) C & ({2, H) that converges pointwise to u.
Since v < u; and {, —x(u — H)(ddu)™ < oo, from Lemma 3.1 we de-
duce that {, —x(uj — H)(ddu;)" < C{, —x(u— H)(dd®u)" for all j, hence
sup; {, —x(u — H)(dduj)™ < oo.

Conversely, assume that (u;) C & (2, H) is a decreasing sequence con-
verging pointwise to u and

(3.2) supS —x(u; — H)(ddu;)" < oo.
I 0
From the upper semicontinuity of u— H, —x(u— H)(ddu)™ is bounded from

above by any cluster point of the bounded sequence —x(u; — H)(ddu;)".
Therefore §, —x(u — H)(ddu)" < co.

On the other hand, for all j, put
¢ = sup{p € PSH(2); ¢ + H < u;}.

It is clear that 1; € & (§2) and (1)), is a decreasing sequence. Note that if
u; is continuous then:

(1) (dd¢;)™ =0 on {¢; + H < u;},
(2) (dd®y;)" < (dd°uj)™ on £.

The first statement follows from [BT), Corollary 9.2|. For the second, we have
(dd“;)™ < (dd°u;)™ on the open set {¢; + H < u;}. To show that is true
on A = {¢; + H = u;}, we proceed as in [CH, proof of Lemma 2.1|. Let
K C A be a compact set; then K C {¢; + H + ¢ > u;}. It follows from
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[BGZl, Theorem 2.2| that

S ddc% 1{¢J+H+e>uj}(dd ¢]) < S l{wj+H+5>uJ-}(ddc(¢j + H))n
K K

Ly + Hiesu;}(dd°max(y; + H + €, u;))"

ddcmax (Y + H ~+¢e,uy))".

Since max(@bj + H + ¢,uj),max(v; + H,uj) € &£(£2), it follows from
[C3, Lemma 3.2| that the measure (dd®max(¢; + H + €,u;))" converges
to (ddu;)™ in the weak® topology. The characteristic function 1x can be
approximated by a decreasing sequence of continuous functions ¢y, that are
bounded from above. Then from Lebesgue’s dominated convergence theorem,
we have

lim sup S 1x(dd® max(v; + H +¢€,u;))"
e—0 )

e—0

= lim sup (hm S i (dd° max(v; + H + €, UJ))”)
9}

< lim sup S i (dd°max(¢; + H + €,u;))" = S or(ddu;)".
e—0 0 0O
Since |, ¢r(dd®u;)™ \, {, 1k (ddu;)™, we get (dd;)™ < (dd®uj;)™ on A.
Now, fix j € N. We have {, —x(u; — H)(dd®u;)™ < oco. Let (u )k C
Eo(£2, H) N C(£2) be a decreasing sequence that converges to u;. Set
w;-“ :=sup{yp € PSH(2); p+ H < uf}
Then (¥)x C E(42) and ¢F N\, ¢;. Moreover from the above, (dd“y%)" <
(ddcué?)” and (dd‘%/}f)” =0 on {1/)5“‘ +H< u?} It follows that

J =x(w)(ddow;)" < lim § —x(u)(ddvy)"
9

0
= lim | X () (ddyf)”
{vh+H=uk}
=lim | —x(uf - H)(ddyp)”
{9+ H=ul}
< lim S fx(u? - H)(ddcuﬁ?)"

{vh+H=uk}
: k c, k\n
< lim §2 —x(uj — H)(dd*uf)
<C S —x(u— H)(ddu)" (by (3.1) since u < uf)
Q
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Therefore from (3.2)), we get

(3.3) sup | —x 0 ¢;(dd“y;)" < oo

)
Since (1j); C &o(£2) is a decreasing sequence, and from (3.3)), it follows
that ¢ := lim;¢; € &£,(£2). On the other hand, for all k¥ € N, we have
uj > Ujyr > Yjpr + H, hence uj > ¢ + H; it follows that H > v > ¢ + H
and therefore u € £, (2, H). w

4. Subextension and approximation

THEOREM 4.1. Let 2 € 2 be hyperconvex domains, F € £(£2) N C(R)
and G € M(2) with G < F on Q. Ifu € £,(2, F) and o —x(u—F)(ddu)”
< 00, then there exists a function @ € ,(§2,G) such that & < u on 2 and
(dd°a)™ < 1o(ddeu)".

Proof. Let u € £,(2,F). Then u < F and since F € £(£2) N C(N2), it
follows that there exists a decreasing sequence (u;); C &o(§2,F) N C(£2)

that converges pointwise to u on {2 (see [ACCP, Proposition 2.5]). Set
m = inf 5 F'(2) and let F be the maximal function associated to F' (see
page @ . Then m + F < F < F, hence F € N(F). This implies that for
all ¢ in N(F) we have ¢ € N(F). Hence, without loss of generality we can
assume that (dd°F)" = 0. Since &, (2, F) C N(£2,F), from Lemma 3.1 we
have

(4.1) | =x(u; — F)(dduj)” < C | —x(u — F)(dd°u)".

2 2
Since u € &£, (42, F'), there exists ¢ € £,(2) such that ¢ + F < u < F. Let
@ € £,(£2) be a subextension of ¢ (see [B2, Theorem 3.1]). Then ¢+ G < G
on 2 and ¢ + G < u on £2, hence the set {¢ € PSH(£2); ¢ < G on {2 and
¢ < won 2} is not empty. Set

@ = sup{p € PSH(2); ¢ <G on 2 and ¢ < u on 2},

U :=sup{yp € PSH(2); ¢ <G on 2 and p < uj on £2}.

Then (4;); \ @, and from [H, Lemma 3.3 we have @; € E(R2,G), (dd°uj)" <
(ddu;)™ on 2 and (dd®ti;)™ = 0 on [2\ 2] U {@; < u;}. Hence

| —x(@; — G)(ddciy) < | —x(@; — F)(dda;)" = | —x(u; — F)(dd;)"
9] 0 )
|
2

IN

—x(uj — F)(ddu;)".
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Using (4.1)), we get
(4.2) sup | —x(#; — G)(dd“ti;)" < oo
i o
Q
Therefore, Proposition 3.2 shows that @ € & (£2,G).

On the other hand, since (4j); N\, @ in & (2,G) C £(£2), from [C3,
Lemma 3.2| we have (dd“0)"” = lim;(dd®a;)™. Also (uj); N\ u in & (2, F) C
N(£2,F), and from [ACCP| Corollary 3.4] it follows that lim; {,(dd®u;)" =
§(dd°u)™, hence lim; 1o(ddu;)™ = 1o(dd“u)". Since (dd“t;)" < 1o(dd“u;),
we conclude that (dd“4)" < 1n(ddu)™. =

Now, we are ready to prove our main theorem.

Proof of Theorem 1.1. Let (§2;); be a decreasing sequence of hyperconvex
domains containing §2, G be a negative function in M(£2;)NC(N2), x : R~ —
R~ be a nondecreasing function such that y(—t) < 0 for all £ > 0 and let
u € £(£2,G|g) be such that {, —x(u — H)(ddu)™ < oo where H = G|q,.
Let Hj = G|g,. Since u € &,(£2, H), there exists ¢ € &,(f2) such that
H>u>vy+ H.

From [B2, Theorem 4.1], there exists an increasing sequence (v;); such

that ¢; € £(£2;) and lim;;(z) = ¢(z) for all z € 2. Moreover, from
Theorem 4.1, the functions u; defined by

uj :=sup{y € PSH(£2;); ¢ < Hj on §2; and ¢ < u on {2}
satisfy uj € £,(92;, Hj), uj < uw and (dd°u;)" < 1p(ddu)™. Since ¢; + H; <
Hj and v; + H; <+ H < wu on {2, we have ¢; + H; < u; < Hj for all j.

Let h = (lim; u;)*. From the above, h € & (2, H), and since (u;); is
increasing, (dd°h)" < (dd“w)” (by the main theorem in [C4]). Since
§o—x(u — H)(ddu)™ < oo, from [B2] there exists ¢ € PSH™({2) such
that |, —p(ddu)™ < oco.

We claim that for all ¢ € PSH™(£2) such that |, —p(ddu)” < oo,
we have {, —p(dd°h)™ = {,, —p(dd°u)™. Indeed, since (dd°h)" < (dd“u)",
it follows that {, —¢@(dd°h)” < |, —¢@(dd°u)™. On the other hand, since
hyu € E(2,H) C N(£2,H), h < u and {, —p(dd°h)" < oo, from [ACCP
Lemma 3.3] we have {, —¢(dd“u)" < {, —¢(dd°h)™, hence |, —p(dd°h)" =
§o —¢(ddu)™. Finally from [BZ, end of proof of Theorem 4.1], it follows that
h = u and the theorem is proved. =

REMARK 4.2. Examples of domains (2 satisfying the condition of The-
orem 1.1 are polydiscs, bounded pseudoconvex domains with C'-boundary
and with a Stein neighborhood basis, and strictly pseudoconvex domains
with C2-boundary (see [CH, Theorem 3.4 and Example 3.6]).

REMARK 4.3. Let H € £(f2) and x : R~ — R~ be a bounded nonde-
creasing function such that y(—t) < 0 for all ¢ > 0. If v € F({2, H) and
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§o(dd°u)™ < oo, then u € (2, H) and {, —x(u — H)(ddu)" < oo. Hence
our theorem generalizes Theorem 1.1 of [HJ.

EXAMPLE 4.4. In the following, we give an example of a function v €
Ex(£2, G) satisfying |, —x(v — G)(dd“v)" < oo but {,(ddv)" = occ.

Let P =D x D be the unit polydisc in C? and let G : P — R be defined
by G(z1,22) = |22/> — 1. Then G € PSH(P) N C>®(P) and (dd°G)? = 0. For
each j € N, define the function u; : P — R by

1 ; 1
e, 20) = mox g og |27 10g sl ~ 5 ).
Let ¢ € PSH™(P). Since 2/ max(log |21, log |22|) < u; and

S —1p(dd2? max(log |21, log |22])% = —(27)%(2m)4(0,0) < oo,
p
from [ACCP, Lemma 3.3| we have
| —w(ddeu;)™ < | —1)(dd° max(log |21, log |22])* = —(27)%(27)?¥(0,0).
p P
Hence {, —u;(ddu;)? < (2m)?/27, and it follows from [CI), Lemma 3.9] that
there exists a subsequence jj, such that the function v = > "2 | u;, satisfies
S —u(ddu)" < oo.
P
Also, (p(ddu;,)? = (2m)?; then {p(dd°u)? > §,(dd® 37 u;)? > N(27)2,
hence |, (dd°u)" = oc.

Let N € N. We now prove that there exists a constant C' independent of
N such that |, *(Zi\[ﬂ ujk)(ddc(zlivzl uj, + G))? < C. We have

N N 9
L(N) = | —(Zujk)(ddczujk> < Cy,
P k=1 k=1

N
(Y us) Addcc

oN
—
3
I
N}
—
|
(]
<
.
kol
N—
I\
IS

QL
U
(e}
()=
N
Sl
=
N———
>
oW
Q
no
>
oW
Y
no

e}
X
Il
—
N N~—
ol
Il
—

N 82 N
= 32 S - (Z Uik ) 5707 <Z Ujk) dV (z1, 2z2)
P k=1 1 k=1
N N 82
< 32 <Z 231.7k> S Z azfgg dV (z1, 29)
k=1 P k=1
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Let € € 10,1[ and D.j, = {t € D; |t| < 7o, = min(1 —¢, (1 — £)/27)}.
Choose 01 and 6y in C5°(D) such that 0 < 61,02 <1, 6, =1 on D(0,1 —¢),
supp(f2) C D.j, and 6o =1 on D, j, . For 29 € D, j, fixed, we have

82ujk 81
S 91(21)628 = dV(z1) = 2
It follows that
9%u; 1
S 91(21)92(2’2)828],;1 dV(Zla 22) S CQﬁ?
P

for some constant Co independent of ¢ and jj. By letting ¢ — 0T, we get

I(N) < 32C5. Since §, —(30; ), ) (dd*(X0 uj, +G))? = I;(N) + Io(N),
it follows that {, —u(dd‘(u + G))™ < oo. Moreover, u € & (P) = &(P)
where x(—t) = —t for all t > 0. Consequently, v = u+ G € &(P,G) and

§p —x(v — G)(ddv)™ < co. Finally, {,(dd“u)? = oo yields {,(dd“v)? = .

Acknowledgements. 1 would like to thank Slimane Benelkourchi for
many useful discussions. I also thank the referee for valuable remarks.

References

[ACCP] P. Ahag, U. Cegrell, R. Czyz and H. H. Pham, Monge-Ampére measures on
pluripolar sets, J. Math. Pures Appl. (9) 92 (2006), 613-627.

BT E. Bedford and B. A. Taylor, A new capacity for plurisubharmonic functions,
Acta Math. 149 (1982), 1-40.

[B1] S. Benelkourchi, A note on the approxzimation of plurisubharmonic functions,
C. R. Math. Acad. Sci. Paris 342 (2006), 647—650.

[B2] S. Benelkourchi, Approximation of weakly singular plurisubharmonic functions,
Int. J. Math. 22 (2011), 937-946.

B3] S. Benelkourchi, Complexz Monge—Ampére operator on the weighted pluricomplex

energy classes, preprint.

[BGZ]  S. Benelkourchi, V. Guedj and A. Zeriahi, Plurisubharmonic functions with weak
singularities, in: Complex Analysis and Digital Geometry, Acta Univ. Upsaliensis
Skr. Uppsala Univ. C Organ. Hist. 86, Uppsala Univ., Uppsala, 2009, 57-74.

[C1] U. Cegrell, Pluricomplezx energy, Acta Math. 180 (1998), 187-217.

[C2] U. Cegrell, The general definition of the compler Monge—Ampére operator, Ann.
Inst. Fourier (Grenoble) 54 (2004), 163—184.

[C3] U. Cegrell, A general Dirichlet problem for the complex Monge—Ampére operator,
Ann. Polon. Math. 94 (2008), 131-147.

[C4] U. Cegrell, Convergence in capacity, Canad. Math. Bull. 55 (2012), 242-248.

[CH| U. Cegrell and L. Hed, Subextension and approximation of negative plurisubhar-

monic functions, Michigan Math. J. 56 (2008), 593-601.

[CKZ]  U. Cegrell, S. Kotodziej and A. Zeriahi, Subextension of plurisubharmonic func-
tions with weak singularities, Math. Z. 250 (2005), 7-22.

[CZ] U. Cegrell and A. Zeriahi, Subextension of plurisubharmonic functions with
bounded Monge—Ampére mass, C. R. Math. Acad. Sci. Paris 336 (2003), 305-308.


http://dx.doi.org/10.1007/BF02392348
http://dx.doi.org/10.1016/j.crma.2006.03.002
http://dx.doi.org/10.1142/S0129167X11007094
http://dx.doi.org/10.1007/BF02392899
http://dx.doi.org/10.4064/ap94-2-3
http://dx.doi.org/10.4153/CMB-2011-078-6
http://dx.doi.org/10.1307/mmj/1231770362
http://dx.doi.org/10.1007/s00209-004-0714-4
http://dx.doi.org/10.1016/S1631-073X(03)00031-1

258

[CzH]

[E]

[HL]
[H]
(Hi]

[KP]

H. Amal

R. Czyz and L. Hed, Subeztension of plurisubharmonic functions without in-
creasing the total Monge—Ampére mass, Ann. Polon. Math. 94 (2008), 275-281.
H. El Mir, Fonctions plurisousharmoniques et ensembles polaires, in: Sémin.
P. Lelong-H. Skoda, Analyse, Années 1978/79, Lecture Notes in Math. 822,
Springer, 1980, 61-76.

L. M. Hai and T. V. Long, The subextension problem for the class E¥, Vietnam
J. Math. 39 (2011), 251-266.

L. Hed, Approximation of negative plurisubharmonic functions with given bound-
ary, Int. J. Math. 21 (2010), 1135-1145.

P. H. Hiep, Pluripolar sets and the subextension in Cegrell’s classes, Complex
Var. Elliptic Equations 53 (2008), 675-684.

N. V. Khue and H. H. Pham, A comparison principle for the complex Monge—
Ampére operator in Cegrell’s classes and applications, Trans. Amer. Math. Soc.
361 (2009), 5539-5554.

Hichame Amal

Département de Mathématiques
C.R.M.E.F.

rue Abdelaziz Boutaleb 23
Mimousa Kénitra, Maroc

E-mail: hichameamal@hotmail.com

Received 2.6.2012
and in final form 10.9.2012 (2807)


http://dx.doi.org/10.4064/ap94-3-6
http://dx.doi.org/10.1142/S0129167X10006410
http://dx.doi.org/10.1080/17476930801966893
http://dx.doi.org/10.1090/S0002-9947-09-04730-8

	1 Introduction
	2 Preliminaries
	3 The energy class E(, H)
	4 Subextension and approximation
	References

