Isfahan University of Technology
Department of Mathematical Sciences

Fall 2013

Course Title: Group Theory
Course Level: Graduate
Lecture Time: 13-15 Saturday and Wednesday

Lecturer: Bijan Taeri  http://taeri.iut.ac.ir
Office Hours: 10-12 Saturday and Wednesday and with appointment.

Course Outline:

Group action and applications; symmetric group, permutation representation, right
regular and conjugation action, Sylow theorems, Hall subgroups, the transfer
homomorphism and its applications, permutation groups, primitive action, Frobenius
group

Product of groups; direct product, minimal normal subgroups, the structure of
characteristically simple groups, semi-direct product, wreath product, free product
Abelian groups; finite abelian groups, free abelian and projective groups, finitely
generated abelian groups, divisible and injective groups,

Solvable groups and generalizations; sufficient conditions for solvability, minimal
normal and maximal subgroups of a solvable group, Hall m -subgroups, m -separable
groups, composition and chief series, Jordan-Holder's Theorem, polycyclic and super-
solvable groups, Hirsch length

Nilpotent groups; fundamental properties of nilpotent groups, central series, lower and
upper central series, minimal normal and maximal subgroups of a nilpotent group,
necessary and sufficient conditions for nilpotency of a finite group, Fitting and Frattini
subgroups, finite p-groups, Burnside basis theorem, the structure of finite p-groups with a
maximal cyclic subgroup, generalization of Hall's theorems p-nilpotent groups, the
structure of minimal non-nilpotent, some p-nilpotecy criterions

Textbook:
Bijan Taeri, Group theory, Jehad, 2013.

References:
1- Kurzweil, H.; Stellmacher, B. The theory of finite groups, Springer-Verlag, 2004.
2- Rose, J. H. A course on group theory, Cambridge University Press, 1978.
3- Robinson, D. J. S. A course in the theory of groups, Springer-Verlag, 1996.

Mark distribution:

Midterm 35% (02/Azar/1392)=(23/November/2013)
Home works and projects 15%

Final Exam: 50%
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2- Kurzweil, H.; Stellmacher, B. The theory of finite groups, Springer-Verlag, 2004.

3- Rose, J. H. A course on group theory, Cambridge University Press, 1978.
4- Robinson, D. J. S. A course in the theory of groups, Springer-Verlag, 1996.
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