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AIMS
:
To ensure that all students acquire the mathematical  and statistical knowledge and skills required for the second and later years of their Electrical and Electronic Engineering course.
OBJECTIVES
:
At the end of the course, students will be able to :
 

(i)
apply the chain rule and Taylor’s theorem, change variables, understand stationary points;

(ii)
use the Cauchy-Riemann equations ; apply conformal mappings ; use Cauchy’s theorem and the residue theorem to evaluate complex and improper integrals including poles on the real axis ;

(iii) carry out calculations involving the Dirac delta function, the Heaviside, square wave, tent, sgn, 
(iv) use Fourier transforms, including the convolution theorem, and the residue theorem to evaluate integrands involving these functions ;

(v) use Laplace transforms, including the convolution theorem, to determine the solution of initial value ODE problems  ;

(vi) carry out calculations involving the grad , div and curl vector operators ;  evaluate simple line, double and volume integrals ;  use Green’s theorem in the plane ;

(vii) understand and manipulate probability and conditional probability, random variables and their distributions ;

(viii)      understand and manipulate random processes in both time and frequency domains; be aware of aliasing and the effect of choice of sample interval.
SYLLABUS
:
REAL-VALUED FUNCTIONS    :  Introduction to real-valued functions of multiple variables: total differential, chain rule, change of variables, gradient, Hessian, Taylor’s theorem, stationary points, differentiation of integrals (of multivalued functions). 
COMPLEX VARIABLES    :  Analyticity, differentiability in a region, Cauchy-Riemann equations, Laplace’s equation,  simple mappings.  Cauchy’s theorem and the residue theorem.  Evaluation of complex and improper integrals including poles on the real axis. 
TRANSFORMS   :  Special types of functions : the Dirac- ( function, Heaviside, square wave, tent, sign. Fourier transforms :  definition and properties, complex integral method,  transforms of special functions, convolution theorem, Parseval’s theorem (and uncertainty principle).   Laplace transforms : definition and properties, shift theorems and inversion techniques, convolution theorem.  Use in solving ODE’s. 
PROBABILITY :   Probability : set theory, elementary probability, random experiments, sample spaces, events, relative frequency, probability axioms, conditional probabilities, law of total probability, Bayes’s theorem. Independence. Systems reliability. Discrete and continuous random variables. Expectation and variance, standard deviation, joint distribution, marginal distribution. 
STATISTICS (TIME SERIES): Stationarity (strict, second-order), autocovariance sequence, examples of discrete stationary processes, spectral representation, sampling and aliasing, linear filtering, estimation and fitting. 

VECTOR CALCULUS   :  Div , grad , curl and their relations ; line, double and volume integrals.  Independence of path and potentials.  Green’s theorem.  

COURSE TOPICS ( Chronological order )
:

TOPIC


         NUMBER OF LECTURES

1 Real-valued functions  



4
2 Complex variables



10
3 Transforms
  



10

4 Probability




10
5 Statistics (Time Series)



10

6 Vector Calculus

 


10
RECOMMENDED TEXTS  :
Mendenhall, W and Sincich, T  :
    Statistics for Engineering and the Sciences , Prentice-Hall 

Kreyszig, E
:
Advanced Engineering Mathematics , John Wiley & Sons 

