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Topics

� Rings: Associative rings; Homomorphisms of rings; Ideals

� Modules: Morphisms of modules; Exact sequences; Direct sums; Direct products.

� Functors: The Hom functor; The Tensor functor; Natural isomorphisms; Adjointness of the
Tensor and the Hom functors.

� Special Classes of Modules: Free modules; Vector spaces; Projective modules; Injective
modules; Flat modules.

� Chain Conditions: Noetherian modules; Artinian modules; Modules of finite length; Noethe-
rian rings; Artinian rings.

� Prime Ideals: Maximal ideals; Prime and primary ideals; Primary decomposition.

� Structure of Modules: Simple modules; Semisimple modules.

� Radicals of Rings: The Jacobson radical; The prime radical; The nil radical.

� Structure of Rings: Semisimple rings; Structure theorems of rings.
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