Hypergeometric Functions:

Pochhammer Symbol-The pochhammer symbol is denoted and defined by
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SomeResults
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General Hypergeometric Function: The general hypergeometric function is denoted
and defined by,
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Note 1- whenm=n =1, then the general hypergeometric function,
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Is known akummer’s function orConfluent hypergeometricfunction.




Note 2- whenm= 2, n=1, then the general hypergeometric function,

.F@b;c x) or F(a,b; ¢ x) :i%(%}

ab_ a(@a+l)bb+1d) ,
— X+ X° +
1c 12c(c+])
then the general hypergeometric function is knoe/hypergeometricseries
Symmetric property: The hypergeometric function does not change iflaae interchanged
and c is fixed,
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Gausshypergeometricequation: The equation,
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Examples: To show that,
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Solution: 2- Since,log(l+ X) = x XX Xy
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Solution: 1- Since, 1+ x)" =1+ nx+
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Solution: 3- Similarly, expanding the series sin*(x) and on arranging the terms we get the

required result.
Differentiation of hypergeometricfunction:

d’ F(a,b; c; x)=mF(a+n,b+n;c+n; X).
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Proof: We shall prove it by mathematical induction on n.
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Differentiating with respect to x on both sides, ge
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Puttingn-1=m, we get
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so itis true forn =1.
Let us assume, it is true for any particular vatuem, then

d” F(a, b; c; x)=—(a)”‘(b)m F(a+m,b+m; c+m; x)

™ T (©)n
Differentiating both sides of equation (3) withpest to x, we get
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So it is true for any positive integar=m+1. Hence it is true for all positive integer n.

Note: putting x = 0in differentiation formula for hypergeometric fuimt, we get
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Integral representationformula for hypergeometricfunction:
1
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Note: 1-putting x =1in integral representation formula for hypergeoidtmction, we obtain

the Gausstheorem,
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Note: 2-putting x=1& a=-nin the integral representation formula for hypergetric

function, we obtain th#andermonde’stheorem
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Note: 3- puttingx=-1 & c=(b-a+1)in the integral representation formula for

hypergeometric function, we obtain tkemmer’s theorem
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Confluent hypergeometric equation or Kummer’s equaion: The equation,
xy +(c—-x)y —ay = Ois called a confluent hypergeometric equation.
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Differentiation of confluent hypergeometricfunction:
d F(a;c; x) = @),
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Integral representation formula for confluent hypergeometric function:
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Contiguous hypergeometric function: The functionF(a’, b’; ¢’; x )s said to be contiguous
hypergeometric function te(a,b;c; x), if it is increased or decreased by 1 in any ef th
parametera,b or c.

J is called a confluent hypergeometric function.
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Thus we have six contiguous hypergeometric funstiorf(a,b;c; x)i.e
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Examples To show that
a- F(a;a;x)=¢e".
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