
6:50. Representation of Various Functions in terms of confluent Hypergeometric
Functions.

Various familiar functions of mathematical physics may be expressed as the particular cases
of the confluent hypergeometric functions corresponding to suitable choices of parameters andα, γ
variable .𝑥

(1) Elementary Functions. We have

1
𝐹

1
(α, γ ; 𝑥) =

𝑛=0

∞

∑
(α)

𝑛

(γ)
𝑛
 𝑛!  𝑥𝑛          ........ (1)

Substituting , we getγ = α

1
𝐹

1
(α, α; 𝑥) =

𝑛=0

∞

∑ 𝑥𝑛

𝑛! = 1 + 𝑥 + 𝑥2

2! +..... = 𝑒𝑥

Thus 𝑒𝑥 =
1
𝐹

1
(α, α; 𝑥)                  .......... (2)

1
𝐹

1
(α + 1, α; 𝑥) =

𝑛=0

∞

∑
(α+1)

𝑛

(α)
𝑛
 𝑛! 𝑥𝑛 = 1 + 𝑥 + 𝑥2

2! +..... = 𝑒𝑥

(α + 1)
𝑛

= (α + 1) (α + 2) −−−−− (α + 1 + 𝑛 − 1)

(α + 1)
𝑛

= 1
α α(α + 1) (α + 2) −−−−− (α + 𝑛 − 1)(α + 𝑛)

= 1
α (α)

𝑛
(α + 𝑛)

1
𝐹

1
(α + 1, α; 𝑥) =

𝑛=0

∞

∑
(α+𝑛)(α)

𝑛

α(α)
𝑛
 𝑛! 𝑥𝑛 =

𝑛=0

∞

∑ (α+𝑛)
α 

𝑥𝑛

𝑛! = (1 + 𝑛
α ) 𝑥𝑛

𝑛! [1 + 𝑥 + 𝑥2

2! +.....]

=[1 + 𝑥 + 𝑥2

2! +.....] + 1
α (𝑥 + 2𝑥2

2! + 3𝑥3

3! .....] = 𝑒𝑥 + 𝑥
α (1 + 𝑥 + 𝑥2

2! .....]

Similarly
1
𝐹

1
(α + 1, α; 𝑥) = (1 + 𝑥

α )𝑒𝑥    .......... (3)

If we substitute in eq (1); we getα = 1,  γ = 2

1
𝐹

1
(1, 2; 𝑥) =

𝑛=0

∞

∑
(1)

𝑛

(2)
𝑛
 𝑛!  𝑥𝑛 =

𝑛=0

∞

∑ 𝑥𝑛

(𝑛+1)!  

(1)
𝑛

= 1. 2. 3 −−−−− (1 + 𝑛 − 1) = 𝑛!

(2)
𝑛

= 2. 3 −−−−− (2 + 𝑛 − 1) = (𝑛 + 1)!



= 1
𝑥 [𝑥 + 𝑥2

2! + 𝑥3

3! +...]

=1 + (𝑥 + 𝑥2

2! + 𝑥3

3! +..) − 1 𝑒𝑥 − 1

= 𝑒𝑥−1
𝑥                ......... (4)

If ; thenα =− 2, γ = 1
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Equations (2), (3), (4), (5) represent various elementary functions in terms of Hypergeometric
functions.

(2)  Hermite Polynomials: we have
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From this even order Hermite Polynomials can be written as
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Again odd order Hermite Polynomials may be expressed as
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(3) Laguerre Polynomials: the Laguerre Polynomials are defined
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