
6.31. Recurrence formulae for Hermite polynomials
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Differentiating above equation with respect to x ; we get
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Equating the coefficients of zn on both sides, we get
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Or H’n(x) = 2n. Hn-1(x)       …….. (1)

(ii)      2x Hn(x) =2n. Hn-1(x) + Hn+1(x)
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Differentiating both sides with respect to z ; we get
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By rearranging we get

2x zn = 2 zn+1 + zn-1
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Equating coefficients of zn on both sides, we get
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2x Hn(x) = 2n Hn-1(x) + Hn+1(x)     …………. (2)

H’n(x) = 2x Hn(x) - Hn+1(x)(ⅲ)
Proof : Recurrence relation ( ) areⅠ) 𝑎𝑛𝑑 (Ⅱ

H’n(x) = 2n Hn-1(x)                     ……………..(ⅰ)

2x Hn(x) = 2n Hn-1(x) + Hn+1(x)    …….……. (ⅱ)

Subtracting from (ⅰ) we get(ⅱ)

H’n(x) - 2x Hn(x) =  2n Hn-1(x) - 2n Hn-1(x) - Hn+1(x)

H’n(x) = 2x Hn(x) - Hn+1(x)

(ⅳ) H”n(x) - 2x H’n(x) + 2n Hn(x) = 0

Proof : Hermite Differential Equation is
y - 2xy’ +  2ny = 0''

As Hn(x) is the solution of above equation, i,e substitution it with y, we get

H”n(x) - 2x H’n(x) + 2n Hn(x) = 0    …………… (4)

Rodrigue’s Formula for Hermite Polynomials

From generating function of Hermite Polynomials, we have
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Differentiating both sides with respect to z, n times and then substituting z=0 ; we get
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Now substituting z-x = t, i,e at z=0, t = − 𝑥

And , we get
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Equation (1) represents the differential form of Hermite Polynomials and is called
the Rodrigue’s formula for Hermite polynomials.

Substituting n = 0,1,2,3….etc in equation (1) ; we can find the values of
Hermite Polynomials. For example,
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Similarly, H3(x) = 8x3 - 12x
H4(x) = 16x4 - 48x2 +12   and so on


