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Algebraic Geometry
Syllabus

Course code: 6363
Number of ECTS credits: 6
Semester: 2nd (February-June)

Recommended components: It is recommended to have attended and passed

courses similar in contents to the undergraduate
courses on 'Linear Algebra’ (1569) and 'Groups and
Rings’ (1585) taught in the Mathematics Degree at
the University of Murcia.
The preparation of the student would be optimal, but
not strictly necessary, if she/he would have attended
courses similar in contents to those of the courses "Al-
gebraic Equations’ (1596) and ’Commutative Algebra’
(1600) of the mentioned Degree.

Language of instruction: Spanish (students are allowed to ask questions and
write homeworks and exams in English)

Course description

Algebraic Geometry is the meeting point of Geometry and Algebra. Classically, it deals with
the study of real or complex curves and surfaces defined by polynomial equations and, moving
further from physical intuition, with the study of subsets of R™ or C™ defined by the vanishing of
polynomial equations with real or complex coefficients. The basic idea of the discipline is to tackle
geometric problems for these curves, surfaces or hypersurfaces by using algebraic tools.

The course will be based on this classical approach, but generalizing the context to the case
when the ground field is an arbitrary field & and not just R or C. That is, we will deal from the
beginning with polynomial equations with coefficient in such a (fixed) field k. In the final chapter
of the course, we will outline an introduction to schemes, a concept introduced and developed by
Grothendieck in the 1960s which is the most useful tool in modern times to deal with problems of
Algebraic Geometry.

Learning outcomes and competences

After completion of this course you will:

1. have learnt to manipulate algebraic varieties, with particular emphasis on the affine and
projective ones.

2. be able to use an algebro-geometric dictionary which will enable you to interpret geometric
properties in algebraic terms, and viceversa.



3. be able to understand, both in an intutitive and rigorous way, the concept of dimension of a
variety.

4. have a valuable introduction to the theory of schemes.

Course contents

I. SECTION 1: Algebraic varieties

1. Affine varieties.
2. Projective varieties

3. Dimension of varieties.
II. SECTION 2: Morphisms of varieties

1. Regular functions
2. Rational functions

3. How to classify algebraic varieties?
III. SECTION 3: Regularity

1. Regular and singular points of an algebraic variety
2. Nonsingular varieties

3. Resolution of singularities.
IV. SECTION 4: Algebraic schemes

1. Sheaves
2. Algebraic schemes

3. Algebraic varieties as algebraic schemes.
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