
SYLLABUS 

        MT(N)-201         Real Analysis                     Maximum marks – 70 

Real Number System    

Sets and functions, Mathematical Induction, Finite and infinite sets. Algebraic and order properties 

of ℝ, Absolute value of a real number; Bounded above and bounded below sets, Supremum and 

infimum of a nonempty subset of ℝ,The completeness property of ℝ, Archimedean property, 

Density of rational numbers in ℝ, Definition and types of intervals, Nested intervals property; 

Neighborhood of a point in ℝ, Open, closed and perfect sets in ℝ, Connected subsets of ℝ, Cantor 

set and Cantor function. 

Sequences of Real Numbers    

Convergent sequence, Limit of a sequence, Bounded sequence, Limit theorems, Monotone 

sequences, Monotone convergence theorem, Subsequences, BolzanoWeierstrass theorem for 

sequences, Limit superior and limit inferior of a sequence of real numbers, Cauchy sequence, 

Cauchy’s convergence criterion. 

Infinite Series    

Convergence and divergence of infinite series of positive real numbers, Necessary condition for 

convergence, Cauchy criterion for convergence; Tests for convergence of positive term series; Basic 

comparison test, Limit comparison test, D’Alembert’s ratio test, Cauchy’s nth root test, Integral test; 

Alternating series, Leibniz test, Absolute and conditional convergence, Rearrangement of series and 

Riemann’s theorem, 

Limit, Continuity and Differentiation 

Limits of function, limit theorems, extensions of the limit concept. continuous function, Properties 

of Continuous function, Continuous function on interval, Uniform Continuity, Continuity and 

Gauges, Monotone and Inverse function. Derivative, Mean Value theorem, L Hospital rule, Taylor’s 

theorem. 

Riemann Integration, Uniform convergence and Improper integral 

Riemann integral, Integrability of continuous and monotonic functions, Fundamental theorem of 

integral calculus, First mean value theorem, Bonnet and Weierstrass forms of second mean value 

theorems. Pointwise and uniform convergence of sequence and series of functions, Weier strass’s 

M-test, Dirichlet test and Abel’s test for uniform convergence, Uniform convergence and continuity, 

Uniform convergence and differentiability, Improper integrals, Dirichlet and Abel’s tests for 

improper integrals. 

 


