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First

THE well-known criterion of Horrocks says that a vec-
tor bundle E on the complex projective space Pn

splits (i.e. is isomorphic to a direct sum of line bundles
O(li)) if and only if it does not have intermediate coho-
mology. This result has been studied and generalized
many times:

• In [4] G. Ottaviani made a cohomological cha-
racterization of when a vector bundle E is a direct
sum of line bundles O(li) in Grassmannians and
quadrics. In the particular case of the Grassmannian
of k−planes in Pn, the characterization includes the
vanishing of cohomology of the tensor product of E
with exterior powers ofQ, whereQ is the rank−(k+1)
universal quotient bundle.

• In [1] E. Arrondo and B. Graña used Ottaviani’s re-
sult to characterize the direct sums of vector bundles
of the form O(li) and Q(mj) for the particular case
G(1, 4).

• In [3] L. Costa and R. M. Miró-Roig gave a cohomo-
logical characterization of the sums of bundles of the
form Q(li) in any Grassmannian.

• Finally, our starting point is the recent [2] where E.
Arrondo and F. Malaspina give an improved version
for the case G(1, n) of the characterization of sums
of O(li) as follows:

Theorem. A vector bundle E on the Grassmannian of
lines G(1, n) splits if and only if the following conditions
hold:

i. H1
∗(E ⊗ Q) = H2

∗(E ⊗ S2Q) = H3
∗(E ⊗ S3Q) = . . . =

Hn−2
∗ (E ⊗ Sn−2Q) = 0

ii. Hn−1
∗ (E ⊗ Sn−2Q) = Hn

∗ (E ⊗ Sn−3Q) = Hn+1
∗ (E ⊗

Sn−4Q) = . . . = H2n−3
∗ (E) = 0

I have generalized this result by giving a cohomo-
logical characterization of direct sums of twists of
O,Q, S2Q, . . . , SiQ with i ≤ n− 2 using the ideas of [1].

My research

IN order to reach this generalization we have to do in-
duction in the order of the symmetric power, where the

case i = 0 is the previous theorem of [2]. In each step
of the induction we will have to remove one particular
hypothesis and add a few more.

Theorem. Let E be a vector bundle on the Grassman-
nian of lines G(1, n) and let k ∈ {0, 1, . . . , n− 2}. Then E
is a direct sum of twists of O,Q, S2Q, . . . , SkQ if and only
if the following conditions hold:

i. H i
∗(E ⊗ SiQ) = 0 i = 1, 2, . . . , n− 3, n− 2

ii. H i
∗(E⊗Si−(j+1)Q) = 0 j = 1, 2, . . . , k−1, k k < n−2
i = j + 1, j + 2, . . . , n− 3, n− 2

iii. H i
∗(E ⊗ Sj−iQ) = 0 j = 1, 2, . . . , k − 1, k

i = 1, 2, . . . , j − 1, j

iv. H i
∗(E ⊗ S(2n−3−j)−iQ) = 0 j = 0, 1, 2, . . . , k − 1, k
k < n− 2 i = n, n+ 1, . . . , 2n− j − 4, 2n− j − 3

v. H i
∗(E ⊗ S2n−j−2Q) = 0 j = 1, 2, . . . , k − 1, k
i = 2n− j − 2, 2n− j − 1, . . . , 2n− 4, 2n− 3

vi. Hn−1
∗ (E ⊗ Sn−k−2Q) = 0
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