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SOme ﬁnitc Integrals involving goneralized hypergeometriv pOIynom:als have been
- evalnated by d te%'nmg the polynomial in the form - ,

(m—1p Alm, — n), a;, @y, ..., @y
x) = ‘ ; ket
L p+qu[ by Bor -0 by
4 wheroum and n are positive mtegers Some particular cases have also been obtained
£ with proper chome ofpa.mma

Fred! had introduced-a generalized result-in the hypergeometric polynomial as o
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where b= 1,2, 3 ........cvvivnes , /’

Recently Zm'olm2 and othet workers have also deﬁned the hypergeometrie polynomials
and studied their various properties. ‘

The a.uthor’ has introduced the polynanual in & more genera.hzed form

A(S—«n),a,,az, .‘...,a i c] .
7, (a:)-—w o1 oP, [ By by, ey )\z (1)

where 8 and n_are positive integers,

(8-1)n

To economise space, notation A (m, n) stands for m-parameters;

n o + 1 n —1 L
m® Tm o e —-L%——-— ; ap(by) for p(y) parameters @y, ..., ap
(byy--. 2 b)) 5 (“p) denotes II (a,) » and mmﬂarly for (bq),
]——

' The symbol A (m, a - b) stands for A (m, ¢ + b) and A (m, a—b) with similar
&rpretatlon for I' (a 3‘; b) as I' (a4-b) and T (a—b). '
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This polynomial has been investigated in the course of an attempt to unify and to" 4
extend the study of almost the wellknown sets of classical and other hypergeometric poly-
nomials.. The polynomial (1) which by proper choice of parameters and for different values
ot argument A % includes not only the polynomials of Sister Celine, Rice, Jacobi, La-
guerre, Bessel but also yields the polynonuals such as Bedient, Hermite, Lommel and

Legendre,

The polynomial (1) deﬁned here is termmatmg and unrestncted The termma,tmg
nature of the polynomial is governed by the numerator parameters A (8, —n).  The
parameters @, and b, are all independent of z but these can be functions of # so
that the polynomial alwavs remains well defined and as such the polynomlal has attracted
considerable attention in the field of pure and applied mathematics.

The aim of the paper is to evaluate certain results of finite integrals involving
generalized hypergeometric polynomials and associated Legendre function or Tchebicheff -
polynomial by using the known formulae. Results obtained here yield many particular
cases on spemahzmg the parameters, some of which are known and others are believed
to be new and interesting.

We have_empldyed the following results in the present investigation.
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where Py ™(z) and T, (ac) are the assoc:ated Legendre function and Tchebicheff
polynomial. .

®) Relatons e o
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y INTEGR__A;LE”
 The integra’s to be estabhshed are » 4 B
l ‘ ° :
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where Re [s —|— (8—1) n]>0, 8, n a,nd ¢ are positive integers.
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" where Re [s + (8 — I)n] > o, 8, » and, ¢ are positive integets.
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~where 8, n and ¢ are posmve mtegers and Re [s + (8 — 1) n] >0,
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To prove the integral (5), we substit ute the series for the polync mial in the mtegrand
and change the order of integration and summation which is easily seen to be justified
due to«the absolute convergence of the mtegral a,nd summation ir volved in the process,

we. obtain

8—-1 . ,+(8——-l)n+2or-—-1 B P '“w .
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r=0 . k ‘
Now evaluating the mtegra.l with the help of (2) and usmg ( 4), we get
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which yields the value of the’ 1ntcgral (5). SR S o ,
The integral (6) is similarly established on applying the same procedure as above.

Followmg on the same lines as above, the mtegmls (7) and (8) can eagily be
evaluated ir view of (3) and (4).

-

) PARTIGULAR GASES
When 8 —c—vl in (5) and.(7):—
(a) Setting a7 =0 + o« +f -1, b1 =14a b; =}, A= land multlplymg both suies

'by ( + %)n , We obtain, . o T o j.g
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where . : : I, w
‘ (a: ﬂ) az,...’ap o (1 +a)n __n,ﬂ+a+ﬁ+1’a2,“.,\ap . i .
v o (bs, k v Og ,II«‘) o owt Bk Fq 1+4a,% o bgye vy by ’w] '
is a generalized Slster Cehne polynonma,l3 which for @ -—-_ ﬁ = 0 yie ds Slster Celine
polynomial®.
In (9) and (10), taking p =g¢=38,a=p 0= é a.nd b =0, we ha.ve
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is the generalized Rice’s polynomlal‘* which also satisfies ‘the differential equation” :
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| _ With « =8 =0, it reduces to Rice’s polynomial®,

Further setting p = o in (11) and (12), we get
(a,
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" fw’-l (4——w2) 1, (%w)Pﬂ (1-—2w"’)dr L
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where Re (s) > 0 and PP (2) is the Jacobi polynomlai which leads to either
Gegenbauer, Legendre or Tchebicheff polynoxmals on speclahzmg the parameters.

(b) Substituting p =0, ¢ =1, b =1 + «, A 1 and multlplymg both sides by
(L+a, we obtam
al
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where Re (s) > 0 and L (w) is the generalized Laguerre polvnomml
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Where Ré (s) > 0 and L . sl

SRR 273 ajb)___z‘pa[-—n,nijf—‘-/l ; ___zl’_ ]
is tﬁel generalized Bessel polynomial ‘introduced I;y Krall & Frink® which reduces
to a simple Bessel polynomial when ¢ = b= 2 and is represented by ¥, (z).

"PARTICU LAR CASES
" When 8=2, c=1 in (6) and (8):—

Setting p=1,9=2,0, =Y —B, b, =Y, 52 =1+p—n, A=1 and multiplying both |

9n
sides by n(f;)n » We. obtain
1 :
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where Be (s-n) > 0 and )
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' ‘ o )
is a Bedient’s polynomial® which reduces to the Gegenbauer polynomial C, (z) when
Lim R, (B, Y ;@) ' .

Y >
1f we put m=0 in (19), we obtain a known resultit,

" Similarly by particular choice of parameters in (6) and (8), we can eaéily’ obtain“the
~ results involving Hermite, Lommel and Legendre polynomials. ‘

Meijer’s G-function; MacRobert’s E-function and Fox’s H-function can be reduced to
the generalized hypergeometric polynomial by appropriately specialising the parameters.
But the converse, however, is not necessarily true. As the various classical and

_other polynomials have immediate use in the different fields of applications, generalization
of the results for these polynomials should have a compact and simplified form.
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- 'This is achleved ’when the results are expressed in terms of a genemme& hvpergea’memo i
polynomiial. Moreover, it is quite-obvious that investigations with the generalized

hypefgbometric polynomial will have a wider regwg of freedom gompared to the investiga-.

- tions with the generahzed functlons
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