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Abstract

Fourier series equation have been extensively used for solving mixed
boundary value problem of electrostatics, elasticity, diffraction theory and
fluid mechanics. Particularly these equations are very useful in finding the
solution of crack problem of elasticity. This present paper is an introduction of
special set of Fourier series equation.
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SOURCE OF DUAL FOURIER SERIES EQUATIONS

A series solution of Laplace’s equation led to a pair of dual Fourier series equation.
For instant, to find the axisymmetric solution v(p,z) of Laplace’s equation in the
semi-infinite cylinder o< p < a, z > o satisfying the boundary conditions

V(p,2) > 0asz - o«

v(a,z)=0 z>0 (1.1.1)
V(p,0) =f(p), 0<p<1 .............. (1.1.2)
[0v/0z]=0, 1<p<a ............... (1.1.3)

Then the harmonic function

v(p,z) = ¥¥_,. (1/0)n anJo (\np) e™n? .............. (1.1.4)

will satisfy the condition (1.1.1) provided that A;, i=1 to o are the positive
zeros of J,(4,). The conditions (1.1.2) and (1.1.3) are then equivalent to the
pair of equations-

Yoo Atado(An.p) = f(p), 0<p<l ............. (1.1.5)

Y1 Ao Ap)=0, 1<p<a ..................... (1.1.6)
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DUAL FOURIER SERIES EQUATIONS-

The pair of equations

YO o AnGup(y) = f(y), 0<y<a ..oovveeereen.... (1.2.7)

Yo App(ny) =g(y), a<y<oo .....ciceiiiinnnn.. (1.2.8)
Where G,, is a known function of n and some other parameters, p(n,y) is the

given polynomial of order n and argument y, and sequence A,, called dual
Fourier series equations involving polynomials p(n,x)

Triple series Equations of The First Kind

The following set of equations

Yo  Appny)=1f(y), 0<y<a ............. (1.3.9)
Yo AnGpp(ny) =g(y), a<y<b ......... (1.3.10)
Yo App(ny)=h(y), b<y<w ..............(1.3.11)

Are known as “Triple Fourier series equations of first kind” In such type of
series equations f(y), g(y), h(y) are known functions and others symbols have
their useful meaning.

Triple Fourier Series Equations of the Second Kind

The following set of equations

Ymeo  AnGpp(ny) =1f(y), O<y<a ............... (1.4.12)
Yoo App(my)=g(Y), a<y<b .............. (1.4.13)
Y=o  AnGppny)=h(y), b<y<wo .............. (1.4.14)

Are known as “Triple Fourier Series equation of second kind”.

HIGHER ORDER FOURIER SERIES EQUATIONS

Similarly we may define quadruple, 5-tuple, and 6-tuple Fourier series equations. In
general now define “n-tuple Fourier series equations”.

(@) N-Tuple Fourier series Equations of the First Kind
The set of n-tuple Fourier series equations of the first kind are as follows

Yoo App(ny) = fi(Y), ai_1<y<a; .......... (1.5.15)
Where i=1,3,.......... (n-1) and a,
Yo AnGup(NY)=£i(Y), ai_1<y<a; .......... (1.5.16)

Where i=24............. n and a,=0
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(b) N-Tuple Fourier series Equations of the Second Kind
The set of n-tuple Fourier series equations of the second kind are as
follows
Y=o  AnGnp(NY)=gi(y), a;-1<y<l ....(1.5.17)
where i=1,3,5....... (n-1) and a,
Yn=o  Anp(ny)=gi(y),  a;-1<y<a;...(1.5.18)
Where i=2,4.,6........ nand ay=w©
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