Elementary properties of Hypergeometric Functions

(i) Symmetry Property : Hypergeometric function is symmetrical with respect to
parameters q, Bi.e. it does not change if the parameters «, fare interchanged.
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(i) Differentiation of Hypergeometric Functions
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Differentiating with respect to x; we get
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By repeating the process m times; we get
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Corollary (1) when x = 0;
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= 1,since all terms except the first term vanish
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Hence from (2), it follows that
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Corollary (ll) If a is a negative parameter, say a =— p; then
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Similarly, if § is a negative integer say B =— g; then
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Obviously, for negative integers a or 3 the series terminates after a finite number of
terms.

Incase a =— p,y =— (p + q); p and q being positive integers; then
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(iii) Integral Representation.

We have
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This represents integral representation of hypergeometric function and is valid for
x| < 1,y > B > 0.

Corollary (iii) Gauss Formula. If we put x=1 in (14b); we get
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Replacing Beta Functions by y-function using the property
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This expression is called Gauss Formula.

Corollary (iv) Vandermond’s Theorem: if we put a =— n(a negative integer); we get
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This relation is called Vandermond'’s theorem.
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Corollary (v) Kummer’s Theorem :
From equation 14b
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This relation is called Kummer’s Theorem.



