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Abstract:  
 
In the first part of this lecture I am going to present a geometric approach toward 
Barth-Lefschetz theorems for small-codimensional submanifolds of a complex 
projective space Pn for the Picard goups and fundamental group. I will try to keep this 
first part at an elementary level, also to better illustrate the main ideas of the second 
part. Then, in the same spirit, I will present some new results  for small-
codimensional submanifolds X of a product Pm × Pn of projective spaces. Specifically, 
let us denote by α:Pic(Pm× Pn) → Pic(X) the restriction map of Picard groups. One of 
the results states that a is injective and its cokernel is torsion free (resp. a  is an 
isomorphism). These results (obtained in collaboration with Flavia Repetto)  involve 
the maximum dimension of the images of X under the two canonical projections of 
Pm×Pn and improve a general result of Sommese (valid for submanifolds of an 
arbitrary rational homogeneous space) in the case of submanifolds of Pm×Pn. I shall 
show by examples that these results are sharp. The relationship with some known 
Barth-Lefschetz type results will also be discussed. The main technical ingredients 
are: the Lefschetz theory as developped by Grothendieck in 1962, a result of Faltings 
and a systematic use of Kodaira-Le Potier vanishing theorems in the generalized form 
given by Sommese.  
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