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Some 1ntegrals mvolvmg Kampé de Ffériet funetion have been evaluated. These integralshave
further been employed. to obtain some Fourier series for Kampé de Fériet functlons Some
particular cases have also been discussed.

For the sake of brevity and simplicity Kampé de Fériet function?! is represented as
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where p; denotes the set of parametersp, , ..., » #i. 1T (p;), denotes the product (p,l)

. (m)s , (1), denotes [(u3s)/s. Colon(:)and semicolon ( ;) separate the terms of
the form (%:)p+gand (Cy) .. (¢5) , (O 7)e ete. In what follows the symbol A (8,a)
represents the set of para.meters als, ... (a +1)/8 s (@4 8—1)/3 where disa
positive integer.

" Ragab? has shown that the series on the right of (1) converges for all finite y if
g+ h<<i+g g+ H<Li+J, converges for ||+ |y| < min (1,2—9+1) if

g +h=i+5+1,9+H=1 —}—J—l— 1. It can easily be shown that the series
converges if ( :

g+h=iditl, gL H =i 41

and 2] <1, ly] <1, B®>0:

o |z] <1, |y| <1, Re(¥)>0,

" or o el g1, |y gl,yRe(X)>0,Re(Y)>'o,
whare " -

X = Zo; + Bo; — Za, — Zbs,
Y = Zo; + #6; ~ Za— IBy
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- Foliowing ‘formuiaé- will bereqmzedm atjﬁé\,proOfs; '

() £ 8 is & positive integer then
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THE INTEGRALS

The integrals to be established are:
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=0 (u)Fy(u) (14)

. Where the parameters etc. of the Kampé de Fériet functlons are 0. restricted that they

converge. A (u), B (u) and C (u) have respectively been defined in (3) to (5) and
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Proof :—To establish (6), expressing the Kampé de Fériet function in the ,infégrand
as in (1) and interchanging the order of summation and integration which is
justified® , we have ' ‘ ' o
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Now evaluating the integral with the help of (3) using (1) and (2), we get the right
hand side of (6). Formulae (7) and (8) can similarly be proved. The sets of formulae
(9) to (14) can be established by using the same procedur(e, with the help of (4) and (5).

Particular Cases

Treating a, and «; as empty parameters, it is seen that the Kampé de Fériet func-
tions of the integrals reduce to the products of the pairs of hypergeometric functions,
This enables to have the values of the integrals involving the products of hypergeometric
functions. To illustrate, taking (12), which in the absence of parameters a, , «; reduces
to the form - » - ,
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For & = 1, (16) agrees with the résult 6b£ainéd by Sexaﬁé & Vyash,

EXPANSION FORMULAE

The expansion formulae to be obtained are
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where the parameters ete. of the Kampe'dke Fériet functions are so restricted that they 7

(26) -

‘converge. 4 (r), B (r) and C () are deﬁned in (2) to (4); F (¢), F, (r)and F, (r) have,

been defined in (15).
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Equation (26) is valid since f(t is contlnuous and ‘of bounded variation in the ;

" interval 0 < ¢ < 7. Multiplying both sides by cos ut and integrating wmh respect

to't from 0 to w we have
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Now using (6) and the orthogonalijay property of cosine functions, we get

Co=2amEW.

Formula (17) now follows from (26) and (28).
Fourier series (19), (21) and (23) to (25) can smnlarly be estabhshed
To prove (18), let

@n

(28)
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\E*quaﬁ‘qi,ib (29) -is valid since ¢ (¢) is continuous and of bbunded ﬂva.rmtlon in the
interval 0 £ < ™. Multiplying both s;ldes by sin ut, and mtegratmg w1th respect
vtotfrom O to =, we have
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f(sm ¢y sin ut F x (sm t)28 y (sin t)?r8
0 o v .7 J i Cjs aJ ;s . ]

E sin ¢ sin ut dt P ’

Now using the orthogonahigy property of sine functlons and the formula (9), wé hav; )
| a=;BMFm‘
From (29) and (30), we ggf‘(lS) ‘
?ﬁﬁﬁér(séﬁés (20) and (22) are aimilé.rly obtained.
Particular Cases »

In view of the remarks in the particular cases discussed earlier it can be concluded
that a Fourier series for the product of hypergeometric functions can be obtained as
particular cases of the formulae (17) to (26). Asan example (23), in the absence of the
parameters a, and o; , takes the form . ‘
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which ?.greés with the earlier regult? for § = 1.
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