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Abstract: We study the induced Monge — Ampere equation on
a positive current in a complex manifold. We show that the L?2-
estimates are satisfied for Monge — Ampere equation on a positive
closed current of bidegree (I,1) on a pseudoconvex domain in C™.
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1 Introduction

Let M be a complex manifold and T a positive current in M. If v and f
are smooth differential forms on M we say that

(00u)® = f on T if (BOu)* NT = f AT.
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Initially the Monge — Ampere operator is thus only defined on smooth forms
but it can later be extended (in different ways) to forms that are in a sense
defined only on T.

The question we study in this paper is whether the Monge — Ampere
equation can be solved on 7', and, if so, what kinds of estimates one can find
for the solution.

Solvability of Monge — Ampere equations in the case k = 1 is classical
(see [1], [2], [3], [4], [7], [8]).

Similarily we may also consider smooth (I,l) currents that are strictly
positive in a subdomain D of M and vanish outside of D, which means that
we study our equation in D.

Let‘s consider currents of bidegree (/,). We have then had to assume that
T is closed (if the dimension of the ambient space is greater than 2), and we
obtain results similar to the manifold case, except that we use weak Monge
— Ampere operator for (nk — pk, ¢k)-forms and strong Monge — Ampere
operator for (pk, gk)-forms if T' is of bidimension (nk,nk) (see Theorems 3,
4 and 5).

Our results for (pk, gk)-forms deal with forms that lie in the L2-closure of
forms with compact support and follows from the result for (nk — pk, ¢k)-
forms by a version of Serre duality.

Definition 1. Let f € AP9(C"t!). The norm of f on T is defined by

’f’?u,TUT =cqrpf Nf Nm—qp AT, (1)
where
~ p —~
F=fonw+> funw™,
k=1

and fi, € Ai}’q_erk are primitive forms,
R k—1
fo==m"=> (=)o) + (=1)*op.
r=1
Definition 5.1 [5] is special case of Definition 1 by p =0 and [ = 1.
Recall that the norm of f in C"* measured in the w-metric is defined by

‘f|iwn+l = Cqipf N NwWn—g—pt1;

)
(n+1)...(n+DIf3,=m—qg—p+1)...(n—q—p+DIf
in case T' = wj. In general, since T < tr(T)w;, we get
n—qg—p+1)...n—qg—p+1
72y < Lol 12,

Finally, by polarization we obtain a scalar product such that

(f, Dwr = f12r
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and we shall in the sequel not mention the dependence on w and T (see [5]
by p=0and!=1).

Proposition 1. Any f € AP can be written f = f Awy—p on T for a
unique f € AP, Moreover,

flog = |flur-

Proposition 5.3 [5] is special case of Proposition 1 by p =0 and [ = 1.
The next proposition is related to the Lefscherz isomorphism in C"* and
will be importance when we approximate general currents by smooth forms.

Proposition 2. Let T € AYY(CH) be strictly positive, and let F € AP~PThatl(Cntl) 0 <
p < q < n. Then there is a unique form F € A"~9P(C"*!) such that

F=FAwgpNT.
In particular F' can be written
F=fAT
with f € An~Pa(CnH,

Proposition 5.4 [5] is special case of Proposition 2 by p = 0 and [ = 1.
The proof be analogous to the proof of Proposition 5.4 and is given in |7] by
[ =1 (see Proposition 2).

On a manifold one can prove that an arbitrary form can be written
uniquely

F=> fiAw
with f; primitive (and the degrees are restricted so that f; A w; is not
automatically zero). For primitive k-forms it also holds that the quadratic
forms

[v, 7] = k¥ AT Awn

are defined (negative or positive depending on the bidegree) and one can
define the norm of f by

2

117 = ¢l 1)

for suitably chosen constants c; (see [5]).

Proposition 3. Let f € A?p’p. Then there are uniquely determined primitive
forms fo € A?p_p’o, f1€ AqT_pH’l7 ooy [p € ABP such that

p
F=) fenwh (2)

k=0

Proposition 5.6 [5] is special case of Proposition 3 by p = 1. The proof be
analogous to the proof of Proposition 5.6 and is given in 7] by [ = 1 (see
Proposition 3).

Similarily we have a primitive decomposition of (p, ¢)-forms.

The next proposition says that we do get a norm on forms on 7.
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Proposition 4. Assume v € AP4(C") and |y|* 7 =0. Then y AT =0.

Proof. Choose a basis e1,..., e, for the space (1,0)-forms in C"* that
diagonalizes both w and T', so that

w:Zde

and
T=> XdVy
(dV; =iej Nej) and dVy = A ;dV}). Then tr(T) = > Ay and
|K|=n+Il—p—q
if we put
AK == E|J|:l AJ.
JCK

Writing v = Y _o 7% AwP ™",

k = k.q—p+k
’yk :Z'YJKej/\eK € ATq p

are primitive forms, and partition 7, into a sum 740" depending on whether
J belongs to K (7-part) or not

Yk = Z €jp v - Z ’Y§K€jk Neg+

J1eEK JEK
k 1
YD1 SETIED ST SRR SR
T:1 |M‘ 7”]1€K jm171¢K j7n1€K jm1+1¢K
ejmr—l ejmT e]m7>+1 e ’YJKejk €K
jmrfng jerK jmr+1¢K Jk¢K
k—1
k = k k k k k
+ Z €jy - Z 'yJKejk/\eK) =T +(ZUT+UO):T +o”.
nEK JREK r=1
. : k k1 _ k1 ck—11k k1 k1 Bk
It is easy to verify that [o% 0% = > 70> —glos,of] = >, _oloy, o)
because
kE _k
[O'T,O't]O'T = Cq_pi2k Z Z Z €4y - - Z aJKejk /\dV]M/\eK/\
|K|=q—p+k—r |[M|=r j1¢K KK
A Z Z Zésl.. Z ot &, [P] A dVs, AepA
|L|=q—p+k—t |P|=t s1¢L sk@L

A Z AgdVik =0
| K |=n—q+p—2k-+1
for r £ ¢.
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We consider

o= Y Y Y Y o

|K|=q—p+k—r |M|=r |P|=r JyyNSp=0

F
xo " > ALAVLUJUSpUK

jl:"'v.jml717jm1+17“"sp1 7"'7Sp7~)'“7jm7-717jmr+17'~'7jk)K
|L|=n—q+p—2k+I

1<r<k-1,1<k<p,
loh, otlor = (=)%Y [kl > ALdViuguk-
|L|=n—q+p—2k+1
From here

or ol =0Ty > Y D olkx

|K|=q—p+k—r |M|=r|P|=r JyNLp=0

xogkr ) ) )
(J15e-osTmy —1sJmq 415w slpy seeslpr s I — 1 Jmg +1 -+

(06,961 = (=1)* > Wik PAum)es

L) EMJULpUR)®s

1<k<np.
We have

since

[T%, oFlor = cqprok Z ThedVy NEg A Z Z Z €, -

|K|=q—p |L|=q—p+k—r |[P|=rsi¢L
LY oke [Pl Aep AdVs, A > Apdvp=o.
sk¢L |L|=n—q+p—2k+l
And [7%, 7¥]or equals

Z Z Thihy Z ALdVLuJuSUK -

|K|=g—p JNS=0 |L|=n—q+p—2k+1

k k1 _ k _k
[T, 7] = Z Z TIKTL K A(JULUK)e-
|K|=q—p JNL=0

From here

We find
p
= kL
CqpY NY NWn—qp NT = Z ( - Z Z TIRTE KN JULUK)eWnt1—
k=1 |K|=g—p JNL=0

-1

- 2. 2> 2 kX

r=1|K|=q—p+k—r |M|=r |P|=r JyyNLp=0

kr

Xoy. . . . . . A w.
(G1sesdimy —1sdmq 415 eoslpy seeoslpp seesdmp —1sGmpt 15e-esii ) K 7 (JULPUK)E -t



THE MONGE - AMPERA EQUATION ON CURRENTS OF HIGHER BIDEGREE 149

+ Z ’7§K2A(JUK)Cwn+l> + Z V9% P A e -
|K|=q—p
If ]’y\i’T = 0, it follows that for each 1 < k < p and for each multiindexes J,

K either 75K =0or Ag=0forall S ¢ JULULK, and for each multiindexes
J, K,1<r <k—1 either af}%zOor As=0forall S¢ JULpUK, for
all J, K either 'yﬁK =0or Ag =0for all S ¢ JU K, and at last for each
multiindex K either ’y?{ =0or Ag =0 for all § ¢ K. This gives

p k—1
’y/\T:Z<7k/\wpk/\T+Zaf/\wpk/\T> +APANT =
k=1 r=0

p
:Z< > Tk >, AwdViup Aek+

k=1 *|K|=q—p |L|=p—k-+l
k—1
+Z Z Z Z €jy -+ Z J?}{ejk [M]/\ Z /\LdVJMuL/\EK—i-
r=1|K|=q—pt+k—r |M|=r j1¢K JkEK |L|=p—k+l
+ Z €y v - Z 7§K€jk VAN Z ALdVr, /\eK)—i—
J1¢K JREK |L|=p—k+1

+ Z ’Y% Z ALdVi Neg = 0.
|Kl=q—p  [L|=p+l
O
Proposition 5.2 [5] is special case of Proposition 4 by p =0 and | = 1.
Let T > 0 be a (I,1)-current in C**!. Such a current can be written
12 -
T =4 ZTdeZJ NdZg

where the coefficients are measures absolutely continuous with respect to
trace measure

or =T N wy,.
Let tr(T") be the (0,0)-current defined by
tr(T)wpy1 = or.
Then T can be written
T =Ttr(T),

where T is a form with coefficients defined a.e. with respect to op. Since the
coeflicients of T make up a semidefinite matrix with trace equal to one, it
follows by the Cauchy inequality that

T = il2 ZTJFdZJ VAN dEKtT(T)

where |Z/~’J?\ <1.
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If f is a continuous (p, ¢)-form in C"*, we define the L% -norm of f on T
by

171 = [ 192 o )

Equation (3) means that

Hth.Qu,T = Cp-i—q/f/\ fAwn—pg AT
since
Coraf NFANWn—pg AT = Cpygf N f Awn—pq ANTtr(T) = ]f\ija;p,

and tr(T) = 1.

We define the L2-spaces of (p,q)-forms on T Liq(T), as a completion
of smooth (p,q)-forms with respect L2-norms. Thus smooth forms are by
definition dense in L2-spaces.

There is a problem that the isomorphism from Proposition 1, or equivalent-
ly the x-operator, does not in general preserve smoothness. If f € L%—q,n—p
there is some g € L;q suth that f = xg but g is notnecessarily smooth. The
next lemma states that we could also have defined L2 (T by taking the

n—p.q
closure of forms gAwq—p,, with g smooth and bidegree (n—g, p). In particular,
the x-operator gives an isomorphism between L?L_q’,p and L%_pyq(T ).

is dense in L2_ (T).

Lemma 1. «D(, 4 n—p.q

Proof. Analogously to the proof of Lemma 5.8 by p = 0 and [ = 1 from
[5]. O

Corollary 1. Let f € L%, (T). Then

||f|=sup|/ngAT|

where supremum is taken over g € Dy_gp, ||9]lwr < 1.

Proof. Analogously to the proof of Corollary 5.9 by p = 0 and [ = 1 from [5].
O

If at last ¢ is a Borel weight function, we define
2 —
Ly, (T,e™%)

as the space of those f € Lzza,q,loc that satisfy

11 2 = [ 1912 6 0r < .

In general weight function ¢ will be strictly plurisubharmonic, and when we
don‘t mention metric form w explicitly it should be understood that we have
taken w = i00¢p.
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2 Differential operators on T

In this section we define various Monge — Ampere operators. We need to
extend the definition of Monge — Ampeére operator on smooth forms to get
Monge — Ampere operators on L?(T). First we define the weak extension of
Monge — Ampere operator. Assume that 7' is closed.

Definition 2. Ifu € Lf) (T), we say that

(Eﬁwu)k =f

on T, if f € L, 1 grtoc(T) and

(DOu)* P NIO(uNT) = f AT

in the sense of currents.

7q7loc

The strong extension of Monge — Ampere operator is defined as follows.

Definition 3. Ifu € L§7q’loc(T) and f € L%p+l)k,(q+1)k,loc(T)7 we say that
(gasu)k = f7

if there is a sequence of smooth (p,q)-forms u, such that

Uy — u in L2 (T)

loc

and

(00u,)k — fin LE (T).

Let ¢ be a Borel measurable weightst function. We then get densely defined
operators, (90,u)® and (90su)f on L2 (T,e”¥) with domains consisting
from all u such that

1(80u)*| |7, < 00
with (00u)* = (00, u)* or (00u)*.

In the existence theorem for Monge — Ampere operator on (p, ¢)-forms we
will need to consider an L2-variant of Monge — Ampere operator with compact
support, defined in the following way. (D is a domain in C"*%))

Definition 4. Let u € Lqu(T, e?). We say that u € Dom((00%u)*) and
(00%)F = f if there is a sequence of test forms u, € D, 4 with support in D
such that

Up —> U 8 L;Q(T, e¥)
and

(gaun)k — f 6 L%p-i—l)k,( )k(T’ 690).

q+1

We define formal adjoints. If f is a (p, ¢)-form such that *f is a smooth,
we put [5]
Vf =epqgx0* f

where ¢, 4 is chosen so that

(g> ﬁf)w,T = (574)9’ f)w,T (4)
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if f has compact support. If ¢ is a weight function, we let [5]
Y, = e¥e™ ¥

so that

(97 ﬂwf)w,T#J = (8w97 f)w,T,«p-

We can define weak and strong extensions of ¥ and ¥, similarly we did
for 0, but the definitions become a bit cumbersome since ¢ and *f are not
necessarily smooth. In the sequel we will have use only for the weak extension
Yy on (p, q)-forms, and in this case we put

Vouwf =7
if
epg0xe PfNT =xve P NT
in the sense of currents.

oL =0 ..
Proposition 5. 0, and 9_, ., are adjoint operators on Lg7q(T, €¥).

Proof. Analogously to the proof of Proposition 6.4 from [5] by p = 0. O

3 A priori estimates for Monge — Ampére operator

The basic technical result in this section is the following generalization
of the Kodaira — Nakano — Hérmander identity. In the formulation of the
result we use the notation [5]

0_p, =e %0e”
for a twisted J-operator and

(7)pk+2
for the primitive part of a (g, pk + 2)-form ~, defined as in Proposition 3 (see
Section 1).

Theorem 1. Let T' > 0 be a (I,1)-current in a domain D in C™ L such that
100T has mesure coefficients. Let w be a Kdhler form in D. Let finally g be
a test form of bidegree (pk,qk) with support in D, and suppose ¢ € C?*(D).
Then

Clp+q)k+109 N Og N i00p A Win—p—qyk—2 NTe¥—

— / C(p+q)k+1ag A 55 N W(n—p—q)k—2 /\ i00Te¥ +

+(009,909)c,r,— o+ || (0-p09)pkr2 13 7~ o=
= 2R€(19*90589a39)w1ﬂ0+ | 19*@39 ”Z),T,—cp . (5)
In particular, if i00T is strongly negative and i00p > w, we have
((n—p—a)k = D|OglP*+ || 99g |51, — <

< 2Re(¥_,009,09)+ | V.09 ||* . (6)
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If moreover dT' = 0, then
((n—p—a)k = 1)|0gl* <|| 90g |I* + || 9-09 |I* - (7)

Proof. Tt is clear that (6) and (7) follow from (5). To prove (5) we follow
Bochner — Kodaira method of [6] and compute

98(dg A Dg A e¥) = (0_,89g A Dg + (—1)PT*+159g A GDg+

H(=1)PHDRHY g A D_,0g + g A DO_,Dg)ef.
Using the commutation relation
00_,09 + 0_,009 = Dg A DO
we rewrite the last term
dg N DD_,0g = —g N D_,00g + dg A dg A DDp.
Multiply the intire identity by

C(ptq)k+1¥Wn—p-qk—2/NT

and integrate. Because dw = 0, the result is

Clptq)k+1 /89 N OGN W(n—p—q)k—2 N i00Te¥ =
= C(p+q)k+1 /89 A é\g A i8590 N Win—p—q)k—2 N Te¥+

+(—1)(p+q)k+1i6(p+q)k+1 /839 A 5755 N Win—p_qk—2 N Te¥+

+(—1)(p+q)k+li6(p+q)k+1 /8_@89 A 8_¥,c‘/9§ N W(n—p—q)k—2 N Te?+

+Clptq)k+1 /(ia_¢aag A Bg + g A z‘a_ﬁaAg) AN Win—p—qk—2 NTe?. (8)

Recall i(—1)P+Ok+le o) = c(piqhia 50 the second term on the right-
hand side equals

C(p+q)k+2 /889 N gag N Wn—p—q)k—2 ANTe? :H 589 ||2 :
The third term is

—Clptq)k+2 / 0-p09 N O—p09 N win—p—qk—2 NT€?.

Decompose the (pk + 2, ¢k)-form 8_@55 by Proposition 3
0-p09 = (0-409) A2 + (D_,0g)1 AW 4+ (9-p09) 2,
where .
Win—p—g)k—1 N (0-p09)pk+2 = 0.
Recall .
*¥09 = C(p+q)k+199 N W(n—p—q)k—1



154 A.A. NIKITIN AND T.N. NIKITINA

S0
O—px0g = E(erq)kJrlaﬂpé?] ANWn—p—qk-1= E(P+Q)k+1((8*§05jq)0 N w24

+<8—4P6g)1 A WPk +...+ (a—wag)pk+l A w) A W(in—p—q)k—1-
Hence

o —

i9_ 09 = ((0_,09)0 A wPk+ + (D_,09)1 AwPk + ... + (D_,09)pks1)-

Analogously

i9_ 09 = ((0_,09)0 A wPk+ 4 (D_,09)1 AwPk + ... + (D_,09)ps1)-
We thus see that the third term equals

“C(p+q)k+2 /(a—wag)pk—lﬂ A (8—905.\9)pk+2 A Win—p—q)k—2 NTe?—

—C(p+q)k / 19_¢5Z] A 79_9069 VAN W(n—p—q)k NTe¥ =

= C(p+q)k+2 /(8gﬁag)pk+2 A (0-p09)pr+2 N Win—p—q)k—2 N Te?—

— 19-209 7=l (9-409)pis2 I — || -0 |I?

SINCe C(pig)ht2 = Clptq)k-
The last term on the right-hand side of (8) can at last be written

2Rec(pyqyk+1 /z’@@@@g A é\g A Win—p—qk—2 NT€?,

which equals
_2R6(19—<P5897 55)
by the definition of the formal adjoint. O

Theorem 1 has a counterpart for forms of bidegree (nk — pk, gk).

Theorem 2. With notation and assumptions as in Theorem 1, let f be a
test form of bidegree (nk — pk, qk) with support in D such that *f is smooth.
Then

/C(nq+p)k+18¢*f A\ Qoﬁ A i85<p N W(g—p)k—2 Te P—

—_—

- / C(n*q+p)k+1a¢’ﬁ A 8@? N W(g—p)k—2 N i09Te™% + (5@8@37 gtpagoﬁ)_

—C(n—q+p)k-+2 /(aacp*f)pk—I—Q A (00 f)phaa N wig—pyp—2 N Te™% =
= 2R6(’l95<pa¢ﬁ, agpﬁ) + c(nqurp)k / 7984;,? A\ ﬁasoﬁ VAN w(qu)k NTe %,

In particular, if i00T < 0 and i00¢ > w, then
(g = Pk = DII0pxFI1*+ [| 0% F 2 + || (00pxFpn2 |I°<

—

< 2Re(00,0p% f, 0px )+ || 90%f ||* .
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If moreover dT' = 0, then
((q = p)k = DO *FI[* <I| p0px f |7 + || 90pxf |7 -

Proof. Analogously to the proof of Theorem 2 from [7] by [ = 1. We need
apply Theorem 1 to g = xfe™%. ]

4 Existence theorems for Monge — Ampeére equations on
closed currents of bidegree (,1)

We shall consider closed currents defined in all of C™ since this case shows
the main ideas. Then we discuss closed currents in domains in C" and on
manifolds.

Theorem 3. Let T > 0 be a closed (I,1)-current in CM L and let w =
i00|z|? be the Kdhler form of the Euclidean metric in C"™ . Let ¢ be a
plurisubharmonic function in C™ satisfying

i00p > w.
Then, for any O,-closed (nk — pk, qk)-form f on T with (g —p)k —1 > 1
there exists an (n —p —1,q — 1)-form w on T such that
(gawu)k =f
on T and

_ 1
/lau/\ (00u)* 1|2 pore™# < (q_p)k_l/\fli,TUTe_“"-

The proof of Theorem 3. Analogously to the proof of Theorem 3 from [7]
byl =1.

We have the following version of Theorem 3 for pseudoconvex domain in
C™+! and general Kihler metrics.

Theorem 4. Let T > 0 be a closed (1,1)-form in a pseudoconvexr domain in
Crk+ . and let w be the Kihler form of a smooth Kdihler metric in D. Let ¢
be plurisubharmonic in D and sstisfy

i00¢ > w.

Then for any Oy,-closed (nk—pk, gk)-form f on T, there is an (n—p—1,q—1)-
form u such that

(5awu)k =f
onT and )
oun (00w r, < ————If12 70
H U ( u) Hw,T,cp— (q_p)k_luwa,T,go
Proof. Analogously to the proof of Theorem 8.5 from [5] by p = 0. O

Next objective is the counterpart of Theorem 4 for (p, g)-forms. Recall the
definition of (00%u)¥ from Sect. 2.
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Theorem 5. Let D be a pseudoconvex domain in C™ e+ gnd let T > 0 be a

closed (1,1)-currant in D. Let ¢ be plurisubharmonic in D and presuppose
i00p > w,

where w defines a Kahler metric in D. Then for any ((p+ 1)k, (¢+1)k)-form
g on T with (¢ + 1)k < nk, such that

99 =0
in L*(T,e?) we can solve
(08%u)F = ¢ (9)
with .
59, \k—1((2 < 2 ‘
0 @000 g, < (o lllEr

If (g+ 1)k = nk we can solve (9) with the same estimate provided g satisfies
the moment condition

/g/\h/\T:O

for any (nk — (p+ 1)k, 0)-form h in L*(T,e%) satisfying Ouh =0 on T.
In both cases, if g has compact support in {tp < 0} where 1) is some
plurisubharmonic ezhaustion function, the solution can be taken with support

in {¢ < 0}.

Proof. Since by Proposition 5 52 = V-, the equation (00%)F = g is
equivalent to

7,0 ) = (Ou A (80%u)F 1, 9_,0_, v
P S ® @

for any v € Dom¥_,U_, . Observe that Theorem 3 is equivalent to the
statement that for each ((p+1)k, (¢+ 1)k —1)-form f such that ¥_, ., f =0,
we can solve

19,@@,%11,1} =f

— 1
J_,0||2 < 2
H L.DUHW,T,fgo — (n—q—p—2)k—|—l”f|’w’T’7¢
(cf. the proof of Theorem 2). _
Define an antilinear functional on R(9_,9_, ) by

Lg(ﬁ_@g_%wv) = (g’ 5—@,11)[0)-

We state that L, is well defined, i.e. that (g,9_y,v) = 0 if 9_,0_y v = 0.
If (¢ + 1)k = nk, this follows from the moment condition since

(g, 9—p ) = /g A x0_gv A Te?

with

and *U_,ve? is Oy-closed if 9_,0_, 0 = 0. If (g+ 1)k < nk, it follows since
we can solve

5_%1“1) = 19_905_%11,5
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so that
— io —
(g, 19,%101)) = (8597 19790,1115) = 0.
By Theorem 3, we can solve

19,¢5,%wv0 = ﬂ,wﬁ,%wv

with
1

D_p9—puvl%.

19— w0l < (

Hence
| Lg(9—0-g,00)|* <
1
<
m—qg—p—2)k+1
By the Riesz representation theorem, we can therefore find a form u such
that

gl 1199 - vl

Ly(0-p0—papv) = (u A (0%u)F 1,00 40)

and
1

2
(n—q—p—2)k+1“g|| ’
Then (00%u)* = g, and we have found a solution to our equation.
Further as in the proof of Theorem 8.6 from [5]. O

9u A (@80u)s|P” <

We give a version Theorems 4 and 5 for some compact Kdhler manifolds.

We assume that the line bundle is equipped with a metric, ¢ = {¢;}, which
with respect to a local trivialisation of L is given by weight functions ¢;. The
curvature of the metric is then the globally defined form i0d¢; = c(p), and
the line bundle is said to be positive if we can choose the metric so that this
form is everywhere positive. Norms of L-valued forms and functions on T are
defined in the same way as in scalarvalued case with respect to each local
trivialisation and we still denote the metric || - ||,.

Theorem 6. Let M be a homogenous compact (nk + 1)-dimensional Kdhler
manifold, and let L be a positive line bundle over M. Presuppose moreover
that HY(M,O) = 0. Let finally T be a positive closed current of bidegree
(1,1) on M. Then, for any L-valued (nk — pk, gk)-form f with (¢ — p)k > 1
m L% satisfying Owf = 0 we can solve

(5awu)k =f
with u in L%. Analogously, for any L™ -valued (pk, qk)-form g with (n —q—
p)k>11n LQT satisfying 0,9 = 0 we can solve

(5680)’9 =g

with v in L%,
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