
Head O�ce: Punjabi Bagh Centre: 1/51 2nd Floor, West Punjabi Bagh,  Opp. McDonald's, Central Market, New Delhi , Ph.: +91 9899991500

North Campus Centre: 43, 2nd Floor GTB Nagar, Opp GTB Nagar Metro Station Gate No. 3, New Delhi, Ph.: +91 9599991900

South Campus Centre: 297 2nd Floor, Opp. Satya Niketan, Sri Venkateswara College, New Delhi, Ph.: +91 9310630401

ALPHA PLUS IN
STITUTE

IIT-JAM MATHEMATICS SYLLABUS
REAL ANALYSIS

MULTIVARIABLE CALCULUS & DIFFERENTIAL EQUATIONS

LINEAR ALGEBRA AND ALGEBRA:

Sequences and Series of Real Numbers: convergence of sequences, bounded and 
monotone sequences, Cauchy sequences, Bolzano-Weierstrass theorem, absolute 
convergence, tests of convergence for series – comparison test, ratio test, root test; 
Power series (of one real variable), radius and interval of convergence, term-wise 
di�erentiation and integration of power series.

Functions of Two or Three Real Variables: limit, continuity, partial derivatives, total 
derivative, maxima and minima.

Integral Calculus: double and triple integrals, change of order of integration, 
calculating surface areas and volumes using double integrals, calculating volumes 
using triple integrals.

Di�erential Equations: Bernoulli’s equation, exact di�erential equations, integrating 
factors, orthogonal trajectories, homogeneous di�erential equations, method of 
separation of variables, linear di�erential equations of second order with constant 
coe�cients, method of variation of parameters, Cauchy-Euler equation.

Matrices: systems of linear equations, rank, nullity, rank-nullity theorem, inverse, 
determinant, eigenvalues, eigenvectors.

Finite Dimensional Vector Spaces: linear independence of vectors, basis, dimension, 
linear transformations, matrix representation, range space, null space, rank-nullity 
theorem.

Groups: cyclic groups, abelian groups, non-abelian groups, permutation groups, 
normal subgroups, quotient groups, Lagrange's theorem for �nite groups, group 
homomorphisms.

Functions of One Real Variable: limit, continuity, intermediate value property, 
di�erentiation, Rolle’s Theorem, mean value theorem, L'Hospital rule, Taylor's 
theorem, Taylor’s series, maxima and minima, Riemann integration (de�nite integrals 
and their properties), fundamental theorem of calculus


