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Part R

Set Theory :

Cartesian product, Functions, Binary Relations, Equivalence Relations, Partitions, Partia] Order

Relation, Finite sets, countable and uncountable sets,
Logic :

Logical connectives, Tautologies, Contradictions, Logical equivalence, Truth tables, Algebra of

propositions, Quantifiers, Boolean Al gebra, De Morgans Laws,

Real Analysis & Complex Analysis :

Real nu.mber system as a complete ordered field, Archimedsan property, Supremum, Infimum, Limit,
Continuity, Differentiability, Maclaurin & Taylor series, Definition of a sequence, Theorems on limits
of sequences, Bounded and monotonic sequences, Cauchy’s convergence criterion, Series of non-
negative terms, Comparison test, Ratio test, Leibnitz’s theorem, Absolute convergence, The
fundamental theorem of integral calculus, Mean value theoram of integral calculus, Vector
differentiation, Gradient, Divergence and Curl, Applications of Gauss, Green’s & Stoke’s theorems,
Algebra of complex numbers, The complex plane, Polynomials, Power series, Continuity and
Differentiability of a function of a complex variable, Analytical functions, Cauchy Riemann equations,

Harmonic functions, Mobius transformations,

Metric spaces :

Definition and examples of metric spacés, Neighbourhoods, Limit points, Interior points, Open and
closed sets, Closure and interior, Boundary points, Subspace of a metric space, Cauchy sequences,
Completeness, Cantor's intersection theorem.

Algebra :

Pigeon-hole principle, Inclusion-exclusion principle, Fundamental theorem of arithmetic, Divisibility in
the ring of integers, congruences, Groups, Sub groups, Permutation groups, Cyclic groups, Lagrange's
theorem and its consequences, Normal subgroups, Quotient groups, Group 110111011101'pl1ism, Kernel of a
homomorphism, Fundamental theorem of homomorphism of groups, Group isomorphism, Cayley’s

theorem, Rings, Ideals, Maximal ideals, Prime ideals, Domains & fields, Ring homomorphism, Ring

isomorphism\ % related theorems, Quotient ings. \t\
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4. Linear Algebra:

Change of basis, Canonical forms, Diagonal forms, Triangular forms, Jordan forms, Quadratic forms,
reduction and classification of quadratic forms, Orthogonal transformations, Unitary transformations,

Positive semi definite matrices, Semi definite matrices.

Complex Analysis :

Transcendental functions such as exponential, Trigonometric and Hyperbolic functions, Contour
integrals, Cauchy’s theorem, Cauchy’s integral formula, Liouville’s theorem, Maximum modulus
principle, Schwarz lemma, Open mapping theorem, Taylor series, Laurent series, calculus of residues,

conformal mappings.

Algebra :
Group automorphisms, Inner automorphism, Group of automorphisms, Conjugacy relation and
centraliser, Normaliser, Counting principle and the class equation of a finite grouf), Cauchy’s theorem,
Sylow theorems, !

Chinese Remainder theorem, Euler’s phi function, primitive roots, Unique Factorization
Domains, Principal Ideal Domains, Euclidean domains, Polynomial rings, irreducibility criteria, Basic

concepts related to extension of fields.
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