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S y l l a b u s a n d R e f e r e n c e s

• • Syllabus

1. Rings and Ideals : Rings and ring homomorphisms, Ideals, Quotient rings, Operations
on ideals, Prime and maximal ideals, Nilradical and Jacobson radical.

2. Modules : Modules and module homomorphisms, Submodules and quotient modules,
Operations on submodules, Direct sums and Direct product, Finitely generated modules,
Free modules, Exact sequences, Tensor product of modules and its properties. The functors
Hom and tensor product.

3. Algebras : Algebras over commutative rings, Examples. Polynomial algebras and its
universal property. Unique Factorization domains (UFDs).

4. Spectrum and Zariski Topology : The K-spectrum of an algebra over a field K, Prime
Spectrum and Maximal Spectrum of a commutative ring, Algebraic Sets in Spectrums and
their properties, Examples. Zariski topology on Spectrums.

5. Finite and Finite type algebras : Algebraic and Integral elements over commutative
rings. Classical Hilbert’s Nullstellensatz and its equivalent forms.

6. Rings and Modules with Chain Conditions : Ascending and Decending chain con-
ditions on modules, Noetherian and Artinian Modules, Noetherian and Artinian rings,
Hilbert’s Basis Theorem.

7. Rings and Modules of Fractions : Definition and Universal property, Ideal structure in
the rings of fractions, Local-Global principle.

8. Primary Decomposition : Primary decomposition for modules, Uniqueness of isolated
primary components. Associated prime ideals, Support of a module.

9. Integral Extensions : Integral dependence, Lying over, Going-up and Going-down
theorems. Integrally closed domains, Transcendence degree, Noether’s Normalisation
Lemma (NNL) and its consequences.

10. Integrally closed Noetherian rings : Discrete valuation rings and Dedekind domains,
Fractionary ideals, Integral extensions of Noetherian domains, Galois groups and prime
ideals.
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