Topology I: Basic algebraic and categorical notions
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(1) Groups, rings and fields [Lan02, I-1I]

e groups, normal subgroups, factor groups, direct products,
e free product, free groups, group presentations, abelianisation,
e rings, integral domains, principal ideal domains, fields.

(1) Linear algebra [Lan02, IT1.1-4, XVI]

e modules, linear maps, submodules, quotient modules, direct sums,
e multilinear maps, tensor products,
e torsion, elementary divisor theorem for modules over PIDs.

(111) Homological algebra [Wei93, I] (will be mostly done in the lecture)

e exact sequences, 5-lemma, snake lemma,
e projective and injective modules,
e chain complexes.

(1v) Category theory [Wei93, A.1-3, A.5]

e categories, morphisms, functors, natural transformations,
e universal objects: (co-)products, pullbacks, pushouts,
o free and forgetful functors.
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