
6.47 Representation of various functions in terms of hypergeometric
functions

Various familiar functions of mathematical physics are particular cases of
hypergeometric function corresponding to suitable choices of parameters and theα, β, γ
variable of 𝑥.

1. Legendre’s Polynomials :
(ⅰ) from Rodrigue’s formula of Legendre Polynomials, we have
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(ⅱ) substituting in (1); we get𝑥 = 𝑐𝑜𝑠 θ
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Substituting in (1); we get𝑥 =− 𝑐𝑜𝑠 θ
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(since in hypergeometric series ⍶ and β can be interchanged)
Equations (1), (2), (3) and (4) represent Legendre polynomials in terms of
hypergeometric functions.
2. Elementary Function : In hypergeometric function if is negative 
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From equation (20) of the property of linear transformations of hypergeometric
functions; we have
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Substituting equation (6) in above equation (19)
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If γ = β
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Replacing by we get𝑥 (1 − 𝑥);
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Eq (9) and (10) represent algebraic functions like in terms of(1 − 𝑥)𝑛 𝑎𝑛𝑑 𝑥𝑛

hypergeometric functions.


