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1. Group Theory:
Subgroups, normal subgroups, factor groups, homomorphisms, simple groups,
normal series, commutators, solvable groups, conjugate elements and the class
equation, Sylow theorems with applications, finite abelian groups.

2. Ring Theory:

Ideals, idempotents, nilpotents, prime ideals, factor rings, homomorphisms, max-
imal ideals, integral domain, principal ideal domains, Euclidean domains, poly-
nomial rings, irreducibility criteria.

3. Field Theory:
Vector spaces, linear independence, basis and dimension, extension fields, alge-
braic and transcendental elements, algebraic extensions, primitive elements and
simple extensions, splitting fields, finite fields, normal extensions, separable ex-
tensions, automorphisms of fields, Galois theory, computation of Galois groups.
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