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Course Contents

• Functions of Several Variables: Limit, continuity and differentiability of functions of two variables.
Euler’s Theorem, tangent plane and normal, change of variables, chain rule. Jacobians, Taylor’s Theorem
for two variables. Extrema of functions of two or more variables, Lagrange’s method of undetermined
multipliers;

• Ordinary Differential Equations: Solution of linear differential equations with constant coefficients,
Euler-Cauchy Equations, Solution of second order differential equations by change of dependent and in-
dependent variables. Method of variation of parameters for second order differential equations. Numerical
solution of ODE by Picard’s method, Taylor’s series, Euler method & Modified Euler method; Infinite
Series: Convergence of infinite series, Comparison test, Ratio test, Root test, Raabe’s test, Logarithmic
test, Demorgan’s test, Cauchy Integral test;

• Solution in Series: Solution in series of second order linear differential equations with polynomial co-
efficients. Bessel and Legendre equations and their series solutions. Properties of Bessel functions and
Legendre polynomials;

• Matrix Algebra: Rank of a matrix , inverse of a matrix by elementary operations, Solution of linear
simultaneous equations and their numerical solutions by Gauss Elimination and Gauss Seidel methods,
eigen values and eigen vectors, Cayley-Hamilton theorem, diagonalization of matrices. Orthogonal, Her-
metian, Skew-Hermetian, Normal and Unitary matrices and their elementary properties, quadratic forms.
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