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 Algebraic structures1
Monoid, commutative monoid, group, commutative (abelian) group, ring, field. Examples.
  Subgroup. Homomorphism. Isomorphism2

Subgroup, generators, cosets, index of a subgroup, Lagrange's theorem. Cauchy's theorem. Homomorphism, kernel, and image of a homomorphism, isomorphism. Cyclic group, Fermat's little theorem. Examples: symmetric group, group of units of a commutative ring, multiplicative group of a field and its subgroups.
3. Normal subgroups
Normal subgroup and quotient group. Normal subgroups and homomorphisms. The main theorem on homomorphisms. Normalizer and centralizer. Center of a group. Product of subgroups. Examples: alternating subgroup of symmetric group. Simple groups.
4. Theorems on isomorphisms
Theorems on isomorphisms. Noether's theorem. Zassenhaus' theorem.
5. Group actions
Group actions on itself. Cayley's theorem. Conjugation. Group action on a set. Orbit, stabilizer. The class formula: Applications.
6. Sylow's theorems
p-groups. Three Sylow's theorems and their applications.
7. Category of groups
Category. Category with products and coproducts. Free groups.
8. Abelian groups
Direct product and internal direct product. Abelian $p$-groups Free abelian group. Torsion. Structure theorem for finitely generated abelian groups. Applications.
9. Classification of finite groups
Classification of groups up to order 60.
10. Solvable groups
Commutator, commutant. Subnormal series. Solvable groups. Central series. Nilpotent groups..
11. Composition series
Composition series. Schreier's theorem. Jordan-Hölder theorem.
Prerequisites: Linear Algebra 1,2  
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