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Summary. 

In this paper. the author has established the formuJae for product of tW() 
generalized hypcrgcometric polynomiaJs by defining thc poJynomiaJ in thc form 

F ,(X) = x(5- l)l F [4%, -”Lav --- ?P ; μ'1. 
p+ Õ' q L b, ........ bq

' .- J 

where the symboJ J(δ. -n) represents the set of δ parameters: 

- n - n+l -n+δ-1 -r. -πr- . … 기~--

and Ô. n a re positive integers. A number of known as well as ncw results have 

bcen aJso obtained with proper choice of parameters. 

1. Introduetion. 

The gcneraJized hypergeometric polynomiaJ [(5). eqn. (2. 1). p. 79] has beeo 

defincd by means of 

(õ- l )’ FJJ(<δ， -n) , --- - - an 1 
( l. 1) F”(x) = x P+a ql A Z l 

L vl. -- ---- , V q J 

where Ô and η are positivc integers. the symbol J(δ η) stands for the set of 

δ-parameters: 

- n -n+l 
---;;- • ô 

n+δ l 
ð 

The poJynomial has arisen in the course of an altempt to unify and cxtend the 

study of most of Ihc well.known sels of polynomials 

For brevity and case in ‘vriling. 、.\'C empJoy thc contracted notation 

pp.cx)= pF，않 I x)=휠폈; 
P 

Thus (a.), is 10 be interpreted as n (a;), and similarly for (b.) •. 
j = l ι ” ’ 

This paper is conccrncd with somc fo rmulae involving the product of twÛ' 

genera1ized hypcrgeomctric polynomials in series. Thc polynomial is in a moro 
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gcncralizcd form which yields many known nnd new results on spccializing the 

paramctcrs. T hercfore the results obtained in this papcr a rc of general charaCler. 

2. Product of generaIized hypergeometric polynomials. 

Considcring thc product of two generalized hypergcomctr ic polynomials by 

cxpressing the generalized hypergeometric polynomial ( 1. 1) in scries, we obtain 

(2 l ) F ”(x)Fm(y) = x(a-1); +aR[M, -”)’? : μ，c ly(r- l )m 

'. 一
rJ(r , -m) , Pt , dl 

× t+7Fk| ~ : 2y | 
L " 1: J 

∞ ∞ 텐(二량q，(a， ) ，μ%cr 
(ð-l)ft .. (7- 1)m~ ~ I=U 

- x y mEi g-L- r! (Q, 

×:파(꽉+i ).cPt짜d， 
s!(아)， 

wherc δ， r. m and n are positive integers. 

Replacing r by r - s and using the known rclatioD 

(- l)' (a) . 
(a)n_'=τl-a-짜 for 0단Sn， 

‘,ve havc 

(ð-… FJJ(δ， -ll) ， aþ ; td1y(r-l)m ... F .rJ(r,-…), 까 ; ì. /1 (2.2) x p+8 q| AP lily I+r k| λ | 
L 0. j ' 'T'"L '1> j 

m δ짜5r페?끼{ ，τ간1받 tμrι씨( 
=녕xμ(ð-카1 )잉)앙상σ(r-l)까1)’ .. 펀힐 .~버=돼에0이‘냥」까페뇨， 

r 

F , ,rJ(r , -m), l-bq-r, - r, α . ~ Z!....., 1\p-q+4- d 
Xl+q+r+ lPÞ+6+kl~~~' " ' ，n~ ~.， ,..., ~ ~(-l)P-I{-r- "'-~ l 

LJ(.δ.n+ 1 -r，δ) ， l -aþ-r. ". μ 11'" -" J 

Also we have 

(ð- 1)"" " FJJ(δ， -n)，(Jþ ; /J，샤 (r-써 F 「d(r， -m),Pl · 1 d1 
(2 3) X p+a q| 4 μxclY l+r k| 0k A j 
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개l {二깐.+i ).(p)씨3d‘ 
_ _ (ð- l ).“ (r-l)1II";; ‘=0 \ r fl 

- . J 셔o S! (<7.), 

r LI(δ. -n). l -ub -s, -
I- '~ ".'/ ' ~ k - p μ 

XP+ k+Õ+ 1시HHLLI(r. m+ l-sr). I-P;-S. ;.: τ 
휴( _1)'+r->-1 1 
Y“ 」

Particula r ca5e5 of (2.2) 、vith δ=r=c=d= 1 and y = x : 

( i) Setting b1=- n. <71= -". wc obtain a known re5ult [(4). eqn. (3.5) . p. 395] 

( ii) Substituling þ= q= l = k =2. 01= 0.62= 6. b1 = - 11.6:ι =c. 까=a’ • pz=κ'(]l = -m， 

q .,=c’, - we havc a known rC5ult [(2) . cqn. (14). p.187]. 

Similarl y with pr때er choice of parameters. we may obtain 

rC5ull5 [(2). cqn5. (1 2) . ( 13) & (15) . p. J87]. 

thc othcr known 

( iii) Taking þ= q= 2.1 = k =2. 01 =a. O2=β 61 =-n.b2=a+β+융 Pl=a. 씬=β， 

(]1 =- 1，찍 we obtain 

(2. 4) [2 Fl(쩔 , 1 :x)y=효 표액츄꽤-r. {X β， 웅-a-β-7 , ) 
+b'+ τ ，~O r! (a+β+숭)， \ 1 -a- r.l -β- r. a+β+숭 / 

U5ing lhc known re5u lt [(1) , cqn. (2. 4) . p.I86] 

/- m,a β，4 a-β--111 
,F31 ’ 

\ l-a-m , 1 -β m , a+β+숭 

(2a) .. ( 2ß) .. (a+β) .. 

(a) .. (β)m(2a+2ß)n’ 

on the right hand 5idc of (2. 4). we obtain an identily duc to T. 

eqn. (1). p. 185). 

Clau5en [(2). 

(iv) Wilh þ= q= l. l = k = 2. λ=μ= 1 . a1=c-a-6. b1=- n. Pl=o. P2=b. <71=-m. 

U2= C and using Saalschütz' theorem. 、，vc get a known result due 10 Euler [(6). 

eqn. (5). p.60] . 

(v) Taking þ=q=2.1=k=2.À=μ= 1. 01=p탁.02=P2=β• b1 =-n.b2=a+β-윷. 
(]1 =-m， u2 =a+β+웅， wc have 

p. β \ p.ß \ ∞ (a)，(β)r X' 

(2. 5) 2Flta+β-융 : η ZFlμ+β+융 : x) =감고강갱r-&)r 
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f- r， a， β，흥-a-β→ 1 

XAF〓 “ 1 : ) 
‘ ι\ l -a-r， l-β-r， a+β+숭 / 

With the help of the known result [(1) , eqn. (3. 3), p.18끼 • 

~ /-m， a， β， 흉-a-β-m \ (값) .. ( 2ß) .. (a+β) .. (a+β-웅) .. 
4" 3\1 : )= .. 

\l-a-m， l -β m.a+β+울 / (a)m(φm(a+β+ .. 운)m(2a+2β - 1) .. ’ 

on the right of (2.5), wc obtain a known resu lt [(2) , αln. (8) , p.186] . 

(vη S뼈tituti매 þ= q= l = k =2 λ=μ= 1.0 1 =a，깜β b1 = - n, 아=a+β- 윷， 

p[ =a- l， P2=β. 0'1= -m, 0'2 =a+β-÷， wc have 

(a, β 、 /a-l , β \ ∞ (a).cβ)r x' 
:1"[\ I :x)2F[\ 1 :x) =ε 1 

、a+β-숭 ，-、a+β-숭 / ,=0 r! (a+β-승)， 

f- r， a- I ， β.흥-a-ß-r 、
×‘F. I' ‘ , : J 

‘ “、 l-a-r， l-β -r， a+β 숭 / 

With the application of thc known rcsul t [(1) , 이n (3. 4), p. 187]. 

(2, 6) 

、
‘
，

l

/
애
 

1
-2 생

 뼈
 

3
?2 

얘
 

니
“
 
얘
 

gP 

α
 * 얘

 
M 

/

’

야
、
 

F 
4 

( 2a) .. (2β- l) .. (a+β- 1).’ 

(a)m(β)m(2a+2β-2) .. 

with a and β interchanged, on the right of (2.6) , we get a known result [(2), 
eqn, (9), p. 187J . 

( vjj) setting þ=I= O, q= k = 2, λ=μ= 1 ， b l =-κ b2=p, 11[= ’'n, (J"!.=(J and 

using Gauss’s theorem, we have a known result [(2), eqn. (2) , p. 185] . 

(viii) Taki -g þ= O, q= l, 1= 1, k= 2, 이=-ι P1 =0, 0' ( = -m, 0'2=b, μ= - 1， 

λ= 1 and a pplying Gauss’s thcorcm, we obtain a known [(6) , eqn. (2), p. 125]. 

We may a lso obtain thc other k nown results by particular choicc of para' 

metcrs, and using Whipple and Dixon’ s thcorems etc 

3. Hypergeometric Transformation: 

In this section we sha ll consider some hypergeomctric transformations. 
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(a) With y= :r, c= d = 1, in (2,2) and (2, 3) , equating the coefficients of :r', we 

obtain an important transformation 

(3. 1) 
.꺼1二밤i ), (0，)，μ， fJ(r , - m), 까• -r. 
,_ v “ ， μμμ ，FI>.J...μ〓u" J(õ, n+l-r，δ)， 

(b.) , ' ..... - ''''''L.'' 

l-b. - r λ þ-,+Ö-ll · 그~( _ly-n
o -"I 

l-oþ-r .J 

r;I / … ~ ; 、 rJ(ò, -n) , 0. , -r 
-‘E。(=받~ )ι.0，) , λ’ J:" r-'.... . ' . ,H-p 

- (%)r P+a+k+lq+r+lL%. d(r, m+ 1 sr) 

l- O'.-r 11 ’ ‘ .. ,1 
; -Ç-(- 1)‘ -KT'-η 

l-Pt- r ^ 

Special 야ses of (3. 1) with δ= r=l: 

(i) Taking l = k-l = O, 이=κ 0'1=-"" μ= -z. λ= 1. we obtain a known 

rcsult [(4) . eqn. (3. 8), p. 395J. 

Jdentities: 

(i i) Substituting þ = q= l = k=2, λ=μ= 1 ， 01 =.01 = a , O2 = .02=β， bl = -κ 0'1= -m,b2= 

윷+a+β'， u2=a+β-윷， we obtain an idcntity 

“, 

• 

냥
 

4
ν
 κ 

1쉰
 

% 

β
 
1
-2 

a 

-
킷
 뼈
 

/Ilj

‘‘ 
F 

4 r U
낀
 

뼈
 

( 
잉
 

?
씨
 

/
，
、

= (a+β+융)， 4F3 따따청 합r;β파→ ; ) 
(iii) 없ing þ = q=l=k= 2, λ=μ= 1, a1 =a. a2=β'， b1 = -n， b2=a+β-÷, Pl=ι 

P2=β-1， O'I=-m , 0'2=a+β-울. we g짧c야t an 떠바den따띠ti 

f-rζ， aι’ β-→1，’ 3-}-a-β-r \ 
(β')， 4F3! ‘ l 

\a+β-τ， l-a-r， l-ß-r / 
(3.3) 
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/-r, a , β， 흥-a-β- r \ 
=(β- 1)， 4F31 ‘ l 

Ia+β 송， 1-a-r, 2 β-r I 

(b) We start with ( 1. 1) and cxpressing the hype.rgeometric polynomial in 
series, we have 

(3.4) %( õ- 1). , , . F rd(δ• -n). ab “ 
' 1 

Þ+ ó~ .q L b
q

' μι j 

õ - 1 

，iU二렐).(ι) ，피 
"、 · =u ‘ O. l' p' r. _Cð- l) n+cr 
,=0 r! ( b,), “ 

replacing r by n- r, and using the formula 

(-1)삿a) 
(a)._. " 윤 for 0드ksn. • (l-a-n), 

"we obtain 

(3. 5) 
%(õ- I) •• , .FJd(δ -n)， Gp • 바1 μ ，，%(4- 1) n+cn 낌( 二량i.. ).(Gp). 

þ+ò-Q l h 1== 
’ L ". J n! (b,). 

r-n. 1-b -n, 1 
X _ . ..,F " ' .1" 1 q q+2' þ +õ ] 

니(å， n+ 1 - nò') ， l-앙-n 
; 월t-q+õ카 

wherc Ô and n are positive integers. 

Particular cascs of (3. 5) : 

1 (i) With δ=c=μ= 1 ， G1= n+ 1, b1=l , b2=걷기 we obtain a known result [(3). 

‘eqn. (6) , p. 807J . 
(ii) Taking δ= c=μ= 1 ， we have a known result [(4). eqn. (3. 8). p. 3951. 

P. M. B. G. College. 
lndore (M. P. ) , lndia 
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