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SYLLABUS 

 

Sets, Groups and Subgroups   

 

Sets, some basic concept of sets: cartesian product; binary operation; relations; partitions,  

definition and examples of groups including dihedral, permutation and quaternion groups, 

elementary properties of groups.Subgroups and examples of subgroups, Cyclic groups, 

Properties of cyclic groups, Lagrange’s theorem, Euler phi function, Euler’s theorem, Fermat’s 

little theorem.  

 

Normal Subgroups, Permutation Group and Group Homomorphism  

 

Properties of cosets, Normal subgroups, Simple groups, Factor groups, Cauchy’s theorem for 

finite abelian groups; Centralizer, Normalizer, Center of a group, Product of two subgroups; 

Classification of subgroups of cyclic groups.   

Cycle notation for permutations, Properties of permutations, Even and odd permutations, 

alternating groups, Cayley’s theorem and its applications, Group homomorphisms, Properties of 

homomorphisms, Group isomorphisms, Properties of isomorphisms; First, second and third 

isomorphism theorems for groups. 

 

Rings and Fields      

 

ring, elementary properties of a ring, ring with or without zero divisor, isomorphism of ring, 

subring, characteristic of ring, imbedding of ring into another field, ring of endomorphism of an 

abelian group, ideal, principle ideal, unit, associate, prime elements, greatest common divisor, 

polynomial ring, homomorphism of ring, kernel of ring homomorphism, maximal ideal, prime 

ideal, Euclidean ring, integral domains and fields. 
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