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Course Objective:
This course aims at providing the student to acquire the knowledge on the calculus of functions
of complex variables. The aim is to analyze the solutions of partial differential equations.

Unit-I: Complex Variables — Differentiation:

Introduction to functions of complex variable-concept of Limit & continuity- Differentiation,
Cauchy-Riemann equations in Cartesian and Polar coordinates (without proof), analytic
functions, harmonic functions, finding harmonic conjugate-construction of analytic function by
Milne Thomson method.

Properties of elementary functions of exponential, trigonometric, hyperbolic, and logarithm.
Conformal mappings-standard and special transformations (z%, sin z, cos z, €7, Inz) Mobius
transformations (bilinear) and their properties.

Unit Qutcomes:
Students will be able to
e Understand functions of Complex variable and its properties.
e Find derivatives of complex functions.
o Understand the analyticity of complex functions.
e Understand the conformal mappings of complex functions.

Unit-11: Complex Variables — Integration:

Line integral-Contour integration, Cauchy’s integral theorem (with proof), Cauchy Integral
formula, generalized Cauchy Integral formula (All theorems without Proof).

Power series expansions: Taylor’s series and Laurent’s series (without proof); zeros of analytic
functions, singularities.

Residues: Evaluation of residue by formula and by Laurent’s series, Cauchy Residue theorem

(without proof), Evaluation of definite integral involving sine and cosine, Evaluation of certain
improper integrals (around unit circle, semi-circle with f(z) not having poles on real axis).
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Unit Outcomes:
Students will be able to
e Understand the integration of complex functions.
e Apply Cauchy’s integral theorem and Cauchy’s integral formula.
¢ Understand singularities of complex functions.
e Evaluate improper integrals of complex functions using Residue theorem.

Unit-III: Laplace Transforms

Definition-Laplace transform of standard functions-existence of Laplace Transform — Inverse
transform — First shifting Theorem, Transforms of derivatives and integrals — Unit step function
— Second shifting theorem — Dirac’s delta function — Convolution theorem — Laplace transform
of Periodic function. Differentiation and integration of transform — solving Initial value problems
to ordinary differential equations with constant coefficients using Laplace transforms.

Unit Qutcomes:
Students will be able to
e Understand the concept of Laplace transforms and finds the Laplace transforms of
elementary functions.
¢ Find the Laplace transforms of general functions using its properties.
e Understand Laplace transforms of special functions (Unit step function, Unit Impulse &
Periodic).

e Apply Laplace transforms to solve Differential Equations.

Unit-1V: Fourier series &Fourier transforms

Fourier Series : Fourier coefficients (Euler’s formulae) — Dirichlet conditions for the existence
of Fourier series — functions having discontinuity-Fourier series of Even and odd functions —
Fourier series in an arbitrary interval — Half-range Fourier sine and cosine expansions.

Fourier Integrals & Fourier Transforms: Fourier integral theorem (without proof) — Fourier
sine and cosine integrals-complex form of Fourier integral. Fourier transform — Fourier sine and
cosine transforms — Properties — Inverse transforms — convolution theorem — Finite Fourier Sine
and Cosine transforms.
Unit Qutcomes:
Students will be able to

e Understand finding Fourier series expression of the given function.

e Determine Fourier coefficients (Euler’s) and identify existence of Fourier series of the

given function.

e Expand the given function in Fourier series given in Half range interval.

¢ Find Fourier Sine and cosine integrals.

e Understand Fourier transforms.

e Apply properties of Fourier transforms. a"?ﬂ;



Unit-V: Partial Differential Equations & Applications
Solution of PDEs by Method of separation of variables ~Solutions of one dimensional wave
equation, one dimensional heat equation and Laplace equation in two dimensions under initial
and boundary conditions.
Unit Outcomes:
Students will be able to

¢ Understand the method of separation of variables.

* Solve applications of Partial Differential Equations.

Course Qutcomes:
After the completion of course, students will be able to
* Understand the analyticity of complex functions and conformal mappings.
e Apply Cauchy’s integral formula and Cauchy’s integral theorem to evaluate improper
integrals along contours.
e Understand the usage of Laplace Transforms.
e Evaluate the Fourier series expansion of periodic functions.
* Formulate/solve/classify the solutions of Partial differential equations and also find the
solution of one dimensional wave equation and heat equation.
Text Books:
1. B.S.Grewal, “Higher Engineering Mathematics”, Khanna publishers.
2. Erwin Kreyszig, “Advanced Engineering Mathematics”, Wiley India
Reference Books:
1. B.V.Ramana, “Higher Engineering Mathematics”, McGraw Hill publishers.
2. Alan Jeffrey, “Advanced Engineering Mathematics”, Elsevier.
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