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Frontal lessons would be essential for this course, because they would allow me to get the feedback of the 

audience, step by step, and adjust my exposition accordingly. Unfortunately, taking the course in this way  

is not possible. Thus I thought to turn it in a surrogate: an “assisted reading course”, which is much better 

than preparing an online version, in my opinion. My plan is as follows: at the time of each lesson (see 

below), I will send the notes that I would have used for my presentation, if it had been possible, to the e-

mail addresses of the participants, together with bibliographical references. The exam, for the participants 

who have to take it, will consist of a seminar to be held via Skype on one of the topics covered in the 

course, chosen according to their personal interest and their background, to be agreed with me and for 

which I will indicate the most appropriate bibliography. The “assistance”, which consists of the outline of 

my lessons, will be the common thread allowing each participant to get a fairly organized idea of the whole 

course, thus providing a framework in which to consciously choose a topic for his seminar. Furthermore, to 

overcome the difficulties that lack of eye contact can create, I would also like to point out my willingness   

to provide explanations via Skype to each participant who will want to contact me for this purpose. For this 

reason, every Tuesday and Friday between April 21 and May 15 2020 , I will be available from 2 to 4 pm. 

Please contact me by email to get my Skype address. 

 

Here is the timetable and the table of contents that I plan to present in each lecture. Implicitly this also 

provides sufficient details on the program that I will develop in the course. 

 

Lect. 1.  April 20 (Monday, 2 pm: 2 hours)   

Background on surfaces. Intersections; examples; topological interpretation; Riemann--Roch; the genus 

formula; Nakai--Moishezon;  the Hodge index theorem; some relevant cones in N(S), including nef divisors 

and Kleiman’s  theorem; an example: the cubic scroll in P4.  

Lect. 2.  April 23 (Thursday, 2 pm: 2 hours)   

The birational point of view. Morphisms and spanned line bundles; rational and birational maps; examples; 

blowing-ups and their properties; resolution of the indeterminacies of rational maps and the structure of 

birational morphisms; (-1)-curves (stating Castelnuovo contraction theorem); an example; minimal models 

in the classical sense. 

Lect. 3.  April 27 (Monday 2 pm: 2 hours)   

Ruled and rational surfaces. Statement of the Noether--Enriques theorem; a comment; numerical 

characters of rational and ruled surfaces; the Castelnuovo rationality criterion (with proof); the Enriques 

ruledness criterion (statement and idea of the proof); fibrations in rational curves; minimal models of   

ruled and rational surfaces. More on P1-bundles. 



Lect. 4.  April 30 (Thursday 2 pm: 2 hours)  

Nef threshold and the key lemma. Kodaira vanishing theorem; the nef threshold of a polarized surface with 

non-nef canonical bundle; examples; the key lemma and characterization of ruled surfaces; del Pezzo 

surfaces, including the cubic surface and the 27 lines.     

Lect. 5.  May 4 (Monday 2 pm: 2 hours)   

Mori’s theorem in the setting of surfaces. The cone \overline{NE}(S) and Kleiman’s ampleness criterion; 

digression on the higher dimensional context; The Mori cone theorem and extremal rational curves on 

surfaces; Polarized surfaces: some special classes; basic lemmas and characterization of polarized surfaces 

of low sectional genera. 

Lect. 6.  May 7 (Thursday 2 pm: 2 hours)  

Reider’s theorem and some applications. Bogomolov instability, Cayley--Bacharach property and sketch     

of proof of Reider’s statement concerning spannedness; application to the pluri-anticanonical maps of     

del Pezzo surfaces; description of the bi-anticanonical map for the del Pezzo surface of degree 1. 

Lect. 7.  May 11 (Monday 2 pm: 2 hours)  

The adjunction mapping in the very ample setting. Basic properties of the adjunction mapping, including 

the enumeration of projective surfaces of degree < 5; reductions; the Sommese -- Van de Ven theorem 

(proof of selected points according to [L]); surfaces with hyperelliptic hyperplane sections; classical vs 

modern points of view. 

Lect. 8.  May 14 (Thursday 2 pm: 1 hour)  

Fano manifolds. Index and some general properties of Fano manifolds, including the Kobayashi--Ochiai 

theorem; del Pezzo manifolds and Fujita’s classification. 
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