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Introduction

Let X be a compact Kahler manifold of dimension n provided with a Kahler
metric ωx and let E be a holomorphic line bundle on X. E is said to be numerically
effective, "nef" for short, if the real first Chern class cRjl(E) of E is contained in
the closure of the Kahler cone of X. If X is projective algebraic, then E is nef if and
only if C E = Jc CR^(E) > 0 for any irreducible reduced curve C of X (cf.[13],
§2 and [1], §6).

If E is nef, then for a fixed smooth metric hE of E and a given sequence
of positive numbers {εk}k>i decreasing to zero, there exists a sequence of real-
valued smooth functions {ψk}k>i such that every form ΘE + ddcψk + ε^x yields
a Kahler metric. Here ΘE is the curvature form of E relative to KE defined by
ΘE = ddc(—log HE) with dc = y/^Λ(B — d)/2. Normalizing φk in such a way
that sup x ψk = 0, we can show that ψk converges to an integrable function φ^
on X so that ΘE + ddcφoo is a positive current (cf. §2, Proposition 2.5). Such an
integrable function φ^ is said to be almost plurisubharmonίc. In general φ^ has
singularities and e~φ°° is not integrable on X (cf. [11], [18]), which implies that
the nefness is strictly weaker than the semi-positivity of line bundle in the sense
of Kodaira (cf. [4], Example 1.7). Hence we can define a coherent analytic sheaf
of ideal T(ψoo) associated to φ^ whose zero variety (possibly empty) is the set
of points in a neighborhood of which e~φ°° is not integrable. The sheaf T{ψoo)
is called the multiplier ideal sheaf associated to ψoo and we obtain the canonical
homomorphism iq{ψoo) : iΓ^pΓ, J(y?oo) ®^χ(E)) —> Hq(x^x(E)) induced by

Though ψoo can not be uniquely determined generally, the study of Hq(X,
)(£)Ω3c(E)) ^s deeply related to several interesting problems in analytic and

algebraic geometry (cf. [2], [3], [11], [12], [18]). Nevertheless not much is known
about the cohomology group except a vanishing theorem for multiplier ideal sheaves
associated to nef and big line bundles by Nadel (cf. [11]). We study the cohomology
group by establishing a certain harmonic representation theorem. In particular we


