Core 4.1:
BMA-C401

Algebra
Credit : 6 L TP

Time: 3 hrs 4 2 0

NOTE: The question paper shall consist of three sections (Sec.-A, Sec.-B and Sec.-C). Sec.-A shall contain
10 objective type questions of one mark each and student shall be required to attempt all questions. Sec.-B
shall contain 10 short answer type questions of four marks each and student shall be required to attempt any
five questions. Sec.-C shall contain 8 descriptive type questions of ten marks each and student shall be
required to attempt any four questions. Questions shall be uniformly distributed from the entire syllbus. The
previous year paper/model paper can be used as a guideline and the following syllabus should be strictly
followed while setting the question paper.

Definition and examples of groups, examples of abelian and non-abelian groups, the group
Z, of integers under addition modulo n and the group U(n) of units under multiplication
modulo n. Cyclic groups from number systems, complex roots of unity, circle group, the
general linear group GL, (n,R), groups of symmetries of (i) an isosceles triangle, (i) an
equilateral triangle, (iii) a rectangle, and (iv) a square, the permutation group Sym (n),
Group of quaternions.

Subgroups, cyclic subgroups, the concept of a subgroup generated by a subset and the
commutator subgroup of group, examples of subgroups including the center of a group.
Cosets, Index of subgroup, Lagrange’s theorem, order of an element, Normal subgroups:
their definition, examples, and characterizations, Quotient groups.

Definition and examples of rings, examples of commutative and non-commutative rings:
rings from number systems, Zn the ring of integers modulo n, ring of real quaternions, rings
of matrices, polynomial rings, and rings of continuous functions. Subrings and ideals,
Integral domains and fields, examples of fields: Z,, Q, R, and C. Field of rational functions.

Books Recommended
1. John B. Fraleigh, A First Course in Abstract Algebra, 7th Ed., Pearson, 2002.
2. M. Artin, Abstract Algebra, 2nd Ed., Pearson, 2011.
3. Joseph A Gallian, Contemporary Abstract Algebra, 4th Ed., Narosa Publication,
1999.
4. George E Andrews, Number Theory, Hindustan Publishing Corporation, 1984.
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