B.A./B.Sc. Il (Semester 111)
Mathematics
(Applicable from July 2019)

Paper | (Algebra)

Unit |

Equivalence relations and partitions, Congruence modulo n, Definition of a group with examples
and simple properties, Subgroups, Generators of a group, Cyclic groups.

Unit 1l

Permutation groups, Even and odd permutations, The alternating group, Cayley’s theorem,
Direct products, Coset decomposition, Lagrange’s theorem and its consequences, Fermat and
Euler theorems

Unit 1

Normal subgroups, Quotient groups, Homomorphism and isomorphism, Fundamental theorem of
homomorphism, Theorems on isomorphism.

Unit IV

Rings, Subrings, Integral domains and fields, Characteristic of a ring, Ideal and quotient rings,
Ring homomorphism, Field of quotient of an integral domain.

Paper |1: Mathematical Methods

Unit |

Limit and Continuity of functions of two variables, Differentiation of function of two variables,
Necessary and sufficient condition for differentiability of functions two variables, Schwarz’s and
Young theorem, Taylor's theorem for functions of two variables with examples, Maxima and
minima for functions of two variables, Lagrange multiplier method, Jacobians.

Unit Il

Existence theorems for Laplace transforms, Linearity of Laplace transform and their properties,
Laplace transform of the derivatives and integrals of a function, Convolution theorem, inverse
Laplace transforms, Solution of the differential equations using Laplace transforms.



Unit 111

Fourier series, Fourier expansion of piecewise monotonic functions, Half and full range
expansions, Fourier transforms (finite and infinite), Fourier integral.

Unit IV

Calculus of variations-Variational problems with fixed boundaries- Euler's equation for
functionals containing first order derivative and one independent variable, Extremals,
Functionals dependent on higher order derivatives, Functionals dependent on more than one
independent variable, Variational problems in parametric form.



