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This is a continuation of our previous paper
[4], which will be referred to as Part I in this
note. We inherit the notation and terminology of
it.

§3. Variations of mixed Hodge structure.

3.1 Theorem. Let ¥. > %> M be an n-
cubic (m = 1) hyper-equisingular family of complex
projective varieties, pammemzed by a complex man-
ifold M. We define Rz(n) =R 7z'*Z- (modulo
torswn) n<ge< 2(dlm?[ — dlm]W)) RQ(TE)
Ry(1) ®,Q and R@,(n') = R'r,(x'0,) = R’z,
(DRy), where 'O, is the topological inverse of
the structure sheaf of M by the map mw:%
— M and DR, the cohomological relative de
Rham complex of the family w : X — M. Then there
exisl a family of increasing sub-local systems W
(weight filtevation) on RZ(TE) and a family of de-
creasing holomorphtc subbundles F (Hodge filtera-
tion) on R (1) such that

(i) there are spectral sequences

WEf'q = @|a|=ﬁJ1ana*Q%'u:>
p,qWE"f"q,,z Gr_,(Rz:q(ﬂ)),
rEL = Ry (5(a,.42y ) [11) =
EV' = Gri (R} (7))
with wE}* = ,EY, (El" = .E",

(i) (Rz(n') WL, F)} defines mixed Hodge
strucutre at each point t € M, where W] denotes
the shift of the filteration degree to the right by ¥,
ie, Wld,:= W,_, , and
(iii) (the Griffiths transversality)

VF < 2, F,
where V denotes the Gauss-Mannin connection
on R‘é(n).

Outline of the proof. (i), (ii): By Theorem 2.1
and Theorem 2.2 in [4], we have an isomorphism
'Oy = DR gy = 5(ay.4824 10 [1]
in DY (¥, C), where @, 824, is the n-cubic ob-
ject of complexes of C-vector spaces coming from
Qo and s(a, 424 ) is its associated single
complex (cf. Part I, [1, Exposé 1,6]). By this iso-

morphism we have

R () 1= R'm(w'0,) = Rm,(s(a, Q25 ») [11).

To compute the hyper-direct image Rln'*(s
(@, 4824 30 [1]1), we shall use the fine resolution
Aoy of g, Where dx ,u are the sheaves of
C” relative differential forms of type (7, s) on
¥,(a@ € [J,). Then the natural homomorphism
5(ay. w25 ) [11 = s(ay.stotdl ) [1]
is an isomorphism in D" (¥, C), where tot Ay m
is the single complex associated to the double
complex -, for each a € [],. Since s(a, tot
A o ag) [1] is my-acyclic, we have
R () = H (4s(a,.qtotd ) [11).
We define an increasing filteration W = {Wq}
and a decreasing one F = {F on the single
complex L := mys(a,.4totd,. ) (1] by

W_,(zysa,. stotd y ) [11)

= Ola)zgn1TsS(@axtotdy ) (g = 0) and

F”(mks(a1 stotd . ) [1])

= 0,5,y (@ xtotdy ,p) [11 (p = 0),
where Olalz> o148 @gutotdy ) @ = 05 ,(L) if
we put L= mys(a,.qtotdy ) [1]. (s, stupid
filteration). Notice that the filteration W is de-
fined over Q. We calculate the spectral sequence
associated to these filterations, abutting to
Rg(n). Since (L,, W, F) is a cohomological mixed
Hodge complex in the sense of Deligne for any ¢ €
M (for definition see [1, (8.1.6)]), the spectral
sequence {E,(L,, W), d,} degenerates at the
E,-terms and the one associated to F' degenerates
at the E,-terms ([2, p.48, Théoréme 3.2.1 (De-
ligne), (vi), (v)]). The assertions (i) and (ii) follow
from this.

(iii): We take a point 0 € M and put X, =
(r-a) (), X :=n""(0). By the defmltlon of
an n-cubic hyper-equisingular family %. —*3{
= M, it is analytically locally trivial. Hence,
schrinking M sufficiently small around o, we are
allowed to assume that there is a system of Stein
coverings U, = {Ui(a)},-e,,a of X, (<),
which is subject to the following requirements:

(1) for each pair (a, B) of elements of

Ob((J;) with @a— B in [J,, there is a

map Aug : Ay — A, such that



