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Part A : Mathematics

Linear Algebra: Matrix Algebra, Systems of linear equations, Eigenvalues, Eigenvectors.

Calculus: Mean value theorems, Theorems of integral calculus, Evaluation of definite and improper
integrals, Partial Derivatives, Maxima and minima, Multrple integrals, Fourier series, Vector identities,
Directional derivatives, Line integral, Surface integral, Volume integral, Stokes's theorem, Gauss,s
theorem, Divergence theorem, Green's theorem

Differential equations: First order equations (linear and nonlinear) Higher order linear differential
equations with constant coefficients, Method of variation of parameters, Cauchy's equation, Euler,s

equation, lnitial and boundary value problems, Partial Differential Equations, Method of separation of
variables.

Complex variables: Analytic functions, Cauchy's integral theorem, Cauchy's integral formula, Taylor
series, Laurent series, Residue theorem, Solution integrals.

Probability and Statistics: Sampling theorems, Conditional probability, Mean, Median, Mode,
Standard Deviation, Random variables, Discrete and Continuous distributions, poisson distribution,
Normaldistribution, Binomial distribution, Correlation analysis, Regression analysis.

Part B : Specialization

Unit 1 : Basic concepts of Laplace transform, Transfer function modelling, Time domain performance

criterion, transient response of first order, second order and higher order systems, Steady state
errors, static and dynamic error constants, performance analysis and design of p, pl and plD

controllers

Unit 2 : Concept of stability by Routh stability criterion, root-loci and root contours, sensitivity analysis,
Polarand inverse polar plots, Bode plots, Nyquist stability criterion, gain and phase margins, relative
stability, frequency response specifications, Compensation - lag, lead and lag-lead networks.
Unit 3 : Modelling of dynamical system in continuous time state space and discrete time state space
model, Solution of continuous time state equation using Similarity Transformation, Cayley Hamilton

approach and lnverse Laplace approach, Solution of discrete time state equation, General concept of
Controllability and Observability, Controllability test for continuous time and drscrete time system,

Observability test for continuous time and discrete time system, Stabilrzabilty and Detectability

definition and tests, Pole placement, full order and reduced order observer design.
Unit 4 : Linear versus nonlinear systems, common nonlinearities (saturation, dead-zone, on-off non-

linearity, backlash, and hysteresis) and their describing functions,stabilrty in the sense of Lyapunov,
Zero-input and BIBO stability, Describing function analysis of non-linear systems, phase plane

analysis.
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