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Ph.D Qualifying Examination (Basics)
I. Groups , subgroups, cyclic groups. Permutation and Dihedral Groups. Lagrange's  Theorem. Normal subgroups and Factor groups. Homomorphisms and Isomorphisms of groups. Isomorphism Theorems and the Correspondence theorem of groups. Automorphisms and Inner automorphisms of groups. External and Internal direct product of a finite number of groups. Commutator subgroup of a group.
Group actions, the orbit stabilizer theorem. Conjugacy classes of a group, the class equation. Generalized Caley's theorem. Sylow theorems, and applications.

The Fundamental theorem of finite abelian groups. Classification of finite abelian groups.
II. Rings, subrings, ideals and Factor rings. Zero-divisors, Integral domains and Fields. The group of units of a ring. Prime  and Maximal Ideals of a ring. The characteristic of a ring. Ring homomorphisms and Isomorphism theorems for rings. Ring of polynomials  over a ring. Factorization of polynomials over a Field. Unique Factorization domains Principal ideal domains. Euclidean domains. 

III. Fields, field extensions. The splitting field of a polynomial. Algebraic extensionsm Normal extensions.  
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Ph.D Qualifying Examiniation (Advanced)

I. Group actions, the orbit stabilizer theorem. Conjugacy classes and the class equation of a group. Generalized Caley's theorem of a group. Sylow theorems. Applications. Generators and Relations of a group.

Direct products and semi-direct products of two groups. Classification of groups of small order. Solvable groups, p-groups and Nilpotent Groups.

II. Polynomial rings and Factorization of a polynomial over a field. 
Fields and Field extensions. The splitting field of a polynomial over a Field Algebraic extensions. Normal extensions. Separable and Inseparable extensions. Finite fields. The autonorphism groups of a field extension over filed. The autonorphism group of a polynomial. The Fundamental theorem of Galios theory. Applications. Radical extensions. Cyclic extensions. Cyclotomic  polynomials and Cyclotomic extensions.
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