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1. Fourier Series 10 Lectures
(a) Periodic functions. Orthogonality of sine and cosine 
functions, Dirichlet Conditions (Statement only). 
Expansion of periodic functions in a series of sine and 
cosine functions and determination of Fourier coefficients. 
Complex representation of Fourier series. Expansion of 
functions with arbitrary period. Expansion of non-periodic 
functions over an interval. Even and odd functions and 
their Fourier expansions. Applications. Summing of Infinite 
Series. Term-by-Term differentiation and integration of 
Fourier Series. Parseval Identity.



Fourier Series





Introduction to Fourier Series
● It is named after French mathematician and 

physicist ‘Jacques Fourier’ (1768-1830)’

● A series expansion of a function in terms of 
trigonometric functions cos mx and sin nx is called 
Fourier series.

● Many functions including some discontinuous 
periodic functions can be written in a Fourier series

● It has wide applications in solving some 
ordinary and partial differential equations.



Orthogonal functions



Mathematical expression



Expansion of periodic function in Fourier series



Fourier coefficients



Problem 1



Problem 2



Convergence of Fourier Series for continuous functions



Formula



Calculation



Calculation
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Final result



Piecewise continuous function



Convergence of Fourier series for piecewise continuous function



Theorem



Problem 3



Problem 4



Even and odd function



Properties of even and odd function



Fourier series of even function



Fourier series of odd function



Problem 5



Problem 6



Problem 7



Fourier half range series



Continued…...



Fourier sine series



Fourier cosine series



Problem 8



Problem 9
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Parseval’s identity



Corollary 1



Corollary 2



Root mean square value



Problem 10
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Complex form of Fourier Series
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Problem





4. Integrals Transforms                                      10 Lectures 
Fourier Transforms: Fourier Integral theorem. Fourier 
Transform. Examples. Fourier transform of 
trigonometric, Gaussian, finite wave train & other 
functions. Representation of Dirac delta function as a 
Fourier Integral. Fourier transform of derivatives, Inverse 
Fourier transform, Properties of Fourier transforms 
(translation, change of scale, complex conjugation, etc.). 
Three dimensional Fourier transforms with examples. 
Application of Fourier Transforms to differential 
equations: One dimensional Wave and Diffusion/Heat 
Flow Equations


