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Pre-requisites: Mathematical Knowledge at pre-university level

Course Objectives: To learn

e The ideas of probability and random variables and various discrete and continuous

probability distributions and their properties.

e The basic ideas of statistics including measures of central tendency, correlation and
regression.
The statistical methods of studying data samples.
Differentiation and integration of complex valued functions.
Evaluation of integrals using Cauchy’s integral formula and Cauchy’s residue theorem.
Expansion of complex functions using Taylor’s and Laurent’s series.

Course outcomes: After learning the contents of this paper the student must be able to
e Formulate and solve problems involving random variables and apply statistical methods
for analysing experimental data.
e Analyse the complex function with reference to their analyticity, integration using
Cauchy’s integral and residue theorems.
e Taylor’s and Laurent’s series expansions of complex function.

UNIT - I: Basic Probability 8L
Probability spaces, conditional probability, independent events, and Bayes’ theorem. Random
variables: Discrete and continuous random variables, Expectation of Random Variables,
Moments, Variance of random variables.

UNIT - I1: Probability distributions 10L
Binomial, Poisson, evaluation of statistical parameters for these distributions, Poisson
approximation to the binomial distribution Continuous random variables and their properties,
distribution functions and density functions, Normal and exponential, evaluation of statistical
parameters for these distributions.

UNIT - I11: Testing of Hypothesis 10L
Test of significance: Basic of testing of Hypothesis. Null and alternate Hypothesis, types of
errors, level of significance, critical region. Large sample test for single proportion, difference of
proportions, single mean, difference of means; small sample tests: Test for single mean,
difference of means and test for ratio of variances

UNIT - IV: Complex Variables (Differentiation) 10L
Limit, Continuity and Differentiation of Complex functions, Analyticity, Cauchy-Riemann
equations (without proof), finding harmonic conjugate; elementary analytic functions
(exponential, trigonometric, logarithm) and their properties.



UNIT - V: Complex Variables (Integration) 10L
Line integral, Cauchy’s theorem, Cauchy’s Integral formula, Zeros of analytic functions,
Singularities, Taylor’s series, Laurent’s series; Residues, Cauchy Residue theorem, Conformal
mappings, Mobius transformations and their properties.
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