
Pre-PhD course (Algebra):

Recall the basic commutative algebra: Noetherian, Artinian modules/rings, Hilbert basis theo-

rem, Jordan-Holders theorem, Jacobson Radical, Nakayama Lemma, Localisation, Tensor products,

primary decomposition, Integral extensions, Going-up, Going Down theorem, Noether’s Normali-

sation lemma, Krull dimension.

Affine space, Algebraic sets, Zariski topology, irreducible sets, irreducible components, coordinate

ring of an algebraic set, algebraic sets and radical ideals, irreducible closed sets and prime ideals,

Hibert’s Nullstellensatz. Regular maps, morphisms, isomorphisms, morphisms and k-algebra ho-

momorphisms, rational morphisms, Birational equivalence, product of affine varieties and universal

property.

Projective space, projective algebraic sets, Homogenisation/dehomogenistaion, affine open cover-

ing, Regular maps, morphisms, isomorphisms, morphisms and k-algebra homomorphisms,rational

morphisms.

Tangent space, Jacobian criterion, smoth points, non-singular varieties, Tangent cones, plane

curves, Rational curves, multiple points, Geometric multiplicity, nodes and cusp, Bezout’s theorem.
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