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NOTATION

formal definition



  

(fixed)

i.e.



  

TERRACINI's LEMMA

The following are equivalent:



  

EXAMPLES

(1)

(2)



  

- CLASSIFICATION OF DEFECTIVE VARIETIES

use the classification of varieties with many 
degenerate subvarieties

find a (k+1)-filling family of degenerate subvarieties

-  k-DEFECTIVITY OF A SPECIFIC VARIETY  X

--- , C.Ciliberto.
THE CLASSIFICATION OF DEFECTIVE THREEFOLDS.
Projective Varieties with Unexpected Properties. de Gruyter (2005) 35-49 

H.Abo, G. Ottaviani, C. Peterson.
INDUCTION FOR SECANT VARIETIES OF SEGRE VARIETIES.
MathAG/0607191v2



  

EXAMPLES

(3)

corresponding points



  

(4)

classical:

M. Catalisano, T. Geramita, A. Gimigliano.
private communication

METHOD:   use induction to reduce to a case in which

                      taking "general" points and computing one gets the result



  

ALTERNATIVE METHOD (proposal):   prove the non-existence

of (k+1)-filling family of degenerate subvarieties

e.g.

such method is particularly interesting when X is a Segre product

SELDOM EXPLOITED

(s>4)



  

--- , C.Ciliberto.
THE CLASSIFICATION OF DEFECTIVE THREEFOLDS.
Projective Varieties with Unexpected Properties. de Gruyter (2005) 35-49 



  

--- , C.Ciliberto.
THE CLASSIFICATION OF DEFECTIVE THREEFOLDS.
Projective Varieties with Unexpected Properties. de Gruyter (2005) 35-49 

a more precise description is given through the paper



  

CLASSIFICATION OF DEFECTIVE PRODUCTS

X = curve :     none

--- , C.Ciliberto.
THE CLASSIFICATION OF (1,K)-DEFECTIVE SURFACES.
Geom. Ded. 111 (2005) 107-123. 

X = surface : 
  

--- , C.Ciliberto.
THE GRASSMANNIANS OF SECANT VARIETIES OF CURVES 
ARE NOT DEFECTIVE.
Indag.Math. 13 (2002) 23-28 



  

CLASSIFICATION OF DEFECTIVE PRODUCTS

X = threefold:  

--- , F.Cools.
CLASSIFICATION OF (1,2)-DEFECTIVE THREEFOLDS.
preprint

The previously introduced method (control of families of degenerate 
subvarieties) is the main tool

k=2 (Coppens, Cools)



  

REMARK

There are several filling families of degenerate varieties in a defective variety 

defective
the span of k+1 tg 
spaces is tangent 
along a positive 
dimensional subvariety

every hyperplane tg 
at k+1 general points 
is tangent along a 
positive dimensional 
subvariety

the converse is false in general

varieties for which these properties hold are

k - WEAKLY DEFECTIVE



  

the classification of weakly defective varieties is known up to surfaces

--- , C.Ciliberto.
WEAKLY DEFECTIVE VARIETIES
Trans. Am. Math. Soc. 354 (2002) 151-178 

compare with k-defectivity!

again a problem of (k+1)-filling families of degenerate subvarieties 



  

Why weakly defective varieties are interesting?

--- , C.Ciliberto.
ON THE CONCEPT OF k-TH SECANT ORDER OF A VARIETY.
J. London Math. Soc. 73 (2006) 436-454. 

IDENTIFIABILITY

if not, see e.g. C.Ciliberto, M. Mella, F. Russo.
VARIETIS WITH ONE APPARENT DOUBLE POINT.
J. Alg. Geom. 13 (2004) 475-512. 

PROBLEM:  weakly defectivity of Veronese varieties, Segre products etc.

M. Mella
SINGULARITIES OF LINEAR SYSTEMS AND 
THE WARING PROBLEM.   preprint. 

VERONESE



  

IDENTIFIABILITY of Segre products

ALTERNATIVE METHOD (proposal):   prove the non-existence

of (k+1)-filling family of degenerate subvarieties C

TASK: find improved (sharp?) bounds for the condition "s>>k"
work in progress (C. BOCCI, --- , F. COOLS)

DNA !

(for curves)



  

REMARK

There are several filling families of degenerate varieties in a defective variety 

defective
the span of k+1 tg 
spaces is tangent 
along a positive 
dimensional subvariety

every hypeprplane tg 
at k+1 general points 
is tangent along a 
positive dimensional 
subvariety



  

WHICH RELATIONS AMONG THESE FAMILIES?

WHICH RELATIONS AMONG THESE FAMILIES

AND THE ENTRY LOCI?

X is TAMELY DEFECTIVE

ENTRY LOCUS of Q

Q

the span of k+1 tg spaces is 
tangent along a positive 
dimensional subvariety



  

TWO GENERAL NON-SENSE

EXAMPLE

TRUE (q=2) FALSE (q>2)

E. Carlini, --- , T.Geramita.
HYPERSURFACES CONTAINING 
COMPLETE INTERSECTIONS. preprint 

Noether - Lefschetz



  

WHAT HAS TO DO WITH SECANTS?

If Y is a determinant, which are its determinantal expressions?

Find the entry locus of Y w.r.t the secant variety of



  

MAXIMALLY DEFECTIVE VARIETIES

border cases (Severi varieties)

REMARK: the following varieties are k-defective

how small can r be?



  

--- , C.Ciliberto.
ON THE DIMENSION OF SECANT VARIETIES.
preprint (2008). 

EXTENSION OF ZAK'S THEOREM

technical condition, which extends smoothness

border cases (k-Severi varieties)



  

Ingredients for the proof:



  

X

is forced to be very defective
play induction

(small!)
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