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INFINITE SUMS OF PRODUCTS OF CONTINUOUS 
g-ULTRASPHERICAL FUNCTIONS 

MIZAN RAHMAN AND ARUN VERMA 

A B S T R A C T . Let Cn(x; ß\q) be the continuous g-ultra-spherical 
polynomial and Dn{x\ß\q) be the g-ultraspherical function of 
the second kind. By exploiting a special case of the recently 
found g-Feldheim bilinear sum, the following infinite sums are 
computed: 

/ \ 2 

£ ( ( ^ j t ) ^Yzfßn/2Cn(x;ß\g)Cn(y,ß\g)Cn(z;ß\g), 
n=0 

0 < ß < 1, 0 < q < 1, and 

Z—'(P ,<2)n 1 - P 
71 = 0 

0 < q < ß < 1. 

1. Introduction. Recently, Rahman [8] showed that 

O < 0 < 7 T 

and 

(1.2) 

(l+/?)W<Z)n V 

-Q»(e -^ /?* , ( /9g )* , - /9* , - ( /?9 )* ) ) ,O<0<ir , 
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372 M. RAHMAN AND A. VERMA 

where Cn(x; ß\q) is Rogers' (/-ultraspherical polynomial [3], and Dn(x; ß\q) 
is the g-ultraspherical function of the second kind, see [1], defined by 

Dn(coS0;ß\q) = W {e^e-2i6^ß,q)oo{ßq]q)n 

(1-3) ±(ffn
+

+;^ß*cos{n + 2k + m 
^ (q,ßqn+1;q)k

y 

In addition to the standard finite series expression, C„(x; ß\q) has an 
infinite series form which is obtained from (1.3) by simply replacing 
cos(n + 2k +1)0 by sin(n + 2k+ 1)6. The ç-shifted factorials are defined 
by 

M A\ ( \ - / *' if n = 0 
(1A) [a, q)n - | ( 1 _ a ) ( 1 _ ^ ( 1 _ aqn-i^ if ^ = 1,2,.... 

We also use the notation (ai, 02 , . . . , a*; q)n to mean (a\\ q)n{o<2\ q)n, • • • 
. . . (ajt;^)n- In (1.1) and (1.2), Qn(z\a,6,c,d) is the ç-Wilson function 
of the second kind [8], defined by 

Qn(z;a,b,c,d) 

. _ {abczqn,bcdzqn,bzqn+l,czqn+1 ,a/z,b/z,c/z,djz\q)^^n 
{ ' } {bc,bd,cd,abqn,acqn,qn+1,bcz2qn+1,z-2',q)00 

%W-j{bcz2qn\ bz, cz, bcqn, zq/a, zqjd\ q, adqn), 

where %Wi represents a special type of the basic hypergeometric series 

(1-6) 
_ Y ^ (ai,a2,- . . ,a r+i;g)n 

; ~ (<?,òi,..., òr;<7)n 
-z 

The series (1.6) is called balanced if z = q and òiò2---&r = 
qa\ü2 . . . a r+i . It is called well-poised if 0261 = 0362 = . . . = a r+iò r = 
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qai', and very-well-poised if, in addition, 61 = af, 62 = -a\. The series 
(1.6) is called nearly-poised of the first kind if qa\ ^ a<ib\ = a^b2 = 
. . . = ar+i&r, and nearly-poised of the second kind if qa\ — a2b\ = 
. . . = arbr-i ^ ar+ibr. The W notation is for a very-well-poised series: 

(1.7) r+3l^ r+2(a;ai,a2,-..,ar;<2S£) = 

a, gas, —qa 2, a i , 02, . . . , ar * 
r+3£V+2 I i i \q,Z 

a?, —a*, qa/ai, qa/a2l . . . , qa/ar j 

The principal results of this paper are: 

( L 8 ) E ( { A \ ß t (q/ß)*Cn(cos0;ß\q)Cn(cosv;ß\q) 
n=0 {P ,Q)n 1 - P 

•Dn(cos^ß\q)=^ß^ 

•Im 
( 

2fo,/?2i*)oo 

( e 2 ^ , ç e - 2 ^ , ( | ) i e ^ + ^ - ^ , ( | ) i e - ^ - ^ - ^ ; g ) o o 

(/?<?) * j 0 - * * - * * , (/fy) * j * - * - * * ; <?) c 

((§ )ie^-^-^,(§)ie^-^-^;g)c 

0 < 0, (p < 7T, 0 < ìp < 7r, 

• ) • 

and 

( L 9 ) E ( ( 0 ^ ) ^fß^Cn(coS0;ß\q)Cn(cos<p;ß\q) 

•C7„(cos^/%) = {ß2.q)lo 

I (/fea",/9ca*,fleM*;g)oo I 2 
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0 < #, (p,ip < 7T. For convergence of the series (1.8), we need 
\q/ß\ < 1,|/?| < 1, while for (1.9), we require |g| < 1,0 < ß < 1. 
To avoid unnecessary complications we shall assume throughout the 
paper that 0 < q,ß < 1. In [11] we stated (1.9) without proof. In 
the following sections we shall present detailed proofs of both (1.8) and 
(1.9). 

2. The q-Feldheim formula. The fundamental formula that we 
need to evaluate the infinite sums in (1.8) and (1.9) is the ç-Feldheim 
formula recently obtained by Rahman [10]: 

fo 1) \ A \ H f n \ / 2n 

nto ( . ; . ) n ( l - ^ ) ( ^ ^ , e ^ e » ^ ) n 

(£)" w (dfgtq^-\ dfgt b*c*q» ht\ 
(b2c*;q)2n° ' \ be ' ^ ' ^ ' ^ ' 6 3 c 3 ' h '* ' f e c y 

fdt£tgt dfgt. ) 
_ , _-. I 6 c ' 6 c ' 6 c ' be ' * J 

•pn(z;a,ò, e, bea )pn(y;a,ò, c,bca ) = 

£ 

( dft dgt fgt j _ . 
y 6c ' 6c ' 6c ' 6c ' 

(d,f,g,h;q)k \(bca-1eie,bca-1e^;q)k\
2qk 

ioW9 ( ^ ; aeie, ae"", ae* ae~^ ^ , ̂  q~k; q, q) 

| (d, / ,g,M,t ,g,g;g)oo 
9 ( 1 - 9 ) (?,f,^,fee,6c,06,0059)^ 

( T ' ^ ' $ £ ; « L I (aete'cgiö'6e^' 6ca_Vv5; 9) 
2 

oo l 

/ 6 c i b^£ be d[± dg± fj± ht dfght. \ \(tPiO+i<p +pid-i<p. n\ 12 
V a ' a ' t ' 6c ' 6c ' 6c ' 6 c ' 6 3 c 3 ' ** I I V 6 e ' 6 e ÌHJOO] 
\ / oo 

^ (n + 9Ï + at ct bct dfght2 . \ 

k=o [qih fe,*, - , - , —, b^~^)k 

(.. eu uc (btqk-1\2 _uc fbtqk-1\'2' bc2u bcu. \ 
/•<? I " ' a ' g ^ a y ' q \ a J ' aq ' <? ' ** J 

• / d ,«7 Ï Ï — r 
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(bca-Huei0qk-1,bca-1tue-ieqk-\ctueiVqk~1,ctue-iVqk-1;q)^ 

(cueid cue~iG Urn-\ ueilP u _ l uezîïL• n\ 

where the integral on the right hand side is a ^-integral defined by 

pa oo 

/ / ( ^ ^ ( l - ^ / K ) , " , 
(2.2) ° »=° 

rb rb ra 
I f(x)dqx = / f{x)dqx - / f(x)dqx, 

Ja JO Jo 

and x = cos 0, t/ = cos v?. 
The g-integral notation makes the expression look a bit simpler than 

what it really is. In fact, it is the sum of multiples of two balanced, 
non-terminating and very-well-poised 10^9 series. Despite its long and 
cumbersome appearance, (2.1) is actually a very useful formula. In [10], 
it was shown how a special case of it leads to the Poisson kernel for 
continuous g-Jacobi polynomials in much the same way as Feldheim's 
formula [7] gives Bailey's Poisson kernel for the Jacobi polynomials 
as a special case, see [4,9]. The parameters a,b,c are assumed to be 
real and d,f,g,h are arbitrary complex numbers. We assume, for the 
moment, that t is real and \t\ < 1. Convergence of the infinite series 
on both sides requires further restrictions on the parameters, but there 
is no need to mention them here since we only need some special cases 
of (2.1). The polynomials pn on the left hand side of (2.1) are special 
cases of the Askey-Wilson polynomials [2] defined by 

(q~n abcdqn-\ aé\ ae~ld \ 
(2.3) pn{x\a,6,c,d) =4 £>3 ;Q,q , 

\̂  aò, ac, ad J 

x = coso, 

where max(|^|, \a\, |6|, |c|, \d\) < 1. The connection of these polynomials 
with Cn(x;ß\q) was given by Askey and Ismail [3], 

(2.4) p n ( x ; a , a ^ , - a , - a ^ ) = ^^anCn(x',a2\q). 
(a4;<7)n 

Since we are interested only in the case of </-ultraspherical polyno­
mials, we shall set b = aqï,c = —a in (2.1), and choose the other 
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parameters as follows: 

Case I : d = g, f = a2qî, g = -a2q, h = —a2qï ,t = az\ 

Case II : d = a4,f = a2qï, g = -a2q,h = -a2q* ,t = zq* /a, 

where z is a complex number which we shall assume to be outside the 
basic interval [-1,1]. Note that when t is complex, the products like 
\(tei{p\q)n\

2 are to be interpreted as (tel(p,te~l<p;q)n. 
Using a limiting case of Bailey's transformation formula [4, 8.5(1)], 

namely, 

±-—t T-T-^—sW7{a; &, c, d, e, / ; g, Xq/ef) 
(2 6) ^a^e^q^°° 

= (A<?/e M — \ / t°°\ 8^7(A; A6/a, Ac/a, Ad/a, e, / ; g, ag/e/) , 

where A = qa2/bed, we first express the gWV series on the left hand side 
of (2.1) as a multiple of Qn(z\a,aqï-, —a, — aq*) via (1.5), then simplify 
the coefficients to obtain the following special cases of (2.1): 

(2.7) 
00 / \ . 4 2n 

y< (q,q)n -a q anCn^x;a2^c^ 2^Qn^z;a ^ - a , - f l g è ) 
^ o ( a 4 ; g ) n 1 - a4 

, , , (a2z2,a2/z2:q)00 ,H 1 1 - 1 N ox 1 
= fti(fl) / 2 -2 \ C1 + ^ N 1 + a" 9 ~ ) + * ) 

( g 2 J , £ ^ g j o o 

" | ( - f l g * e * - a g * e * ; g ) f c | V fc_i ö 

2 ^ 7 ï T~l 3/2 3777 7-ioW9(-q *,ae ,ae ^, 
^ (-g*, - a 2 g ? , -azq6/2, -aqó/2/z; q)k 

M-<\ae-iv, -q~k/a2 ,qi~k/a2, q~k;g,q) 

(a2*2; q2)oo{a2/z2;q)00(-a
3z/qi; q)^ 

- h / i 2 ( a ) -
g(l - g ) ( - l , - g , 2" 2 , -aq\/z\ g)c 

K a V ^ g a V ^ g 2 ) « , ! 2 

(aze i ö+^, a 2 e - i ö - ^ , aze*ö-^aze^-*0 ; g)oo 

^lazqi,azei9^l^,aze-i6-i^,azei6-i^ìazei^-ie;q)k
 k fq

 J r / . 
E i - ^ - J ? f~Zl 2— —Qk dquh(u) 
— (q,az,-az,-a6zq ? ,qz l \q) k J-q 
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in case I, where 

(2.8) 

( l - a ^ a « ; * ) « , ' -v ; ( 1 - a » ) t o 9 ) 0 0 ( ^ 5 ^ ' 

(2.9) h(u) = 

{u1-u^{azqk-i)b,^{azqk-^^a^Uq^,-a2uq^',q)00 

a3zuqk~ 2, —aszuqk~$, ua(azqk~%) i, —ua(azqk~t)è, azuqk~x, —azuqk~ 1;q)c 

(-a2zueieqk~b,-a2zue~ieqk~b,-a2zuei<pqk~~1, -a2zue~i(pqk~1;q)00 

(—auq~1eie, —auq~1e~ie
i -auq^ei(P, —auq=Te~i^\ q)^ 

and 

(2.10) 
00 .J 4 2n 

5Z x _ a 4 (gVQ)w^n(x;Q2k)Cw(y;a2 |g)Qn(^;o,a^,---o,--og^) n = 0 

(a2/*2 , g22/a2 , - a* , - a 3 ^ ; g ) ^ ^ (a4; g)fc |(-ag2Vö, - a g ì e*^; g)*!2 

= , / N \a-/z-,qz-/a-,-az, -a-zq-.q)^ y ^ 

( ^ 2 , *~2> -*fl/a, - ^ / a 3 ; <?)oo ^ (g, -qi, - a 2 g * , -a 3 g*, - a 3 g /^ ; q)k 

'q^oWgi-q-^^^ae^.ae^^ae^.ae-^.-q^/^.qi^/a2^^^^) 

+ A12VÛJ 3 

q(l-q)(q,-l,-q,z-*,=f;q) 

| (aVw ,ga ae a*>;9
a)oo| a 

/gq?e i g+ iv ? zqbe-w-tv zqbeiQ-{^ zqbe'v-*6 . \ 
v a ' a ' a ' a ' ^/°° 

. £ U j a ' « ' S ! 2 ! Ì 2 V / ^t,J3(U), 

where Ì2(^) is the same as I\(u) with 2 replaced by zq* /a2. 
Evaluation of the expressions on the right hand side of (2.7) and 

(2.10) is clearly a formidable job. Fortunately, there do exist quadratic 
transformation formulas that enable us to simplify these expressions 
considerably. 
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3. Partial reductions of (2.7) and (2.10). Jain and Verma [14] 
found the following extension of Bailey's transformation formula [5,13]: 

q (qi Lu 9âL m. 9âL - n\ 
\U^ q > 6 ' c ' d 'Wo© 

T 1 daU 
(au bu eu du eu.. n\ * 

1Q'/J \ q Ï q i q "> q •> q I V)™ 
_ £Ag Xb Ac Ad f 9_. n\ 

a ' a ' a ' a ' - ' ' / ' ")<x> 
(h c d ^- 21 El-a) 

/ o i \ 

/ G L ^ — ; — - — Î — 7 

AgVA/ (f,tiAi,-uAi,^;(z)c 

X 

( A M ( a g ) ^ , - A t i ( a 9 ) ^ , A n a ^ , - A M g ^ , ^ , ^ , ^ , ^ ; g ) c 

(UQ^ -ua2 „.(a\± n,(a\h Abu Acu A du Aeu.„ \ 
o ' q iU\q) 2 i~U\~q~) 2 ' ~T~ ' ~ > ~ ' ~T~>öJoo 

where A = ^ and / = e-^f = ^ £ . Using d = -{aq)i in 
Bailey's formula, that is, the terminating case of (3.1), we obtain a 
transformation of the first 10^9 series on the right hand sides of (2.7) 
and (2.10) as a balanced 4^3 series: 

(3.2) 

WW^[-q-k-^,aei6,ae-ie,ae^,ae-^,^- , ^ , q - k ; q , q a2 ' a2 

(-<?*, -a2qi,a2e2i\ - a V e " * 0 " ^ , -a2qh^-l°; a) 

fa4, -aq^eie, -aqie~ie, -aq^e^, -aqie~il^; q) 

V e " 2 * 0 , -tfèe-*(0+o), _g i c«(^-ö) ? <j-* 

•4<£>3 I ; O , Ö 

For the o-integral parts of (2.7) and (2.10), we again use d = —{aq) 2 
in (3.1), apply Bailey's 4-term transformation formula [6] for balanced 



CONTINUOUS q-ULTRALSPHERICAL FUNCTIONS 379 

and nonterminating IQW$ series and obtain the needed result: (3.3) 

/ 
(tx, —tz, \ua~z", — \ua~s~, iu( — ) 2, — i t i ( — ) 2 , 

Xu 
e ,-(og)*7;q)oo 

— Aim ( ^ | ^ ) A 2 ^ ) = A ^ > t - u ( ^ ) i ) _ i t | ( ^ ) i ) r : M > u ( a ) 4 ; 9 ) c 

( 5c Î /> y;^)cx)(-^3~î "ae?"' P"' c*' ^ )o° 
Xu aw au 
q ' ò ' c 

/ . 

q (71 Lu 94L 24L'Q\ 

2 / , f O _ u 5 t i ç _ u e n . ^ 9 ' 
If \ q -> q ' q ' q ' ^ 

where A = —aïqï/be, f = ea 2 /A 2 . If we now replace 0 2 , 6 , e , e by 
-ae~iip, -q?e'^+vï, -q?e^0"^) a n d -aq^"k/z, respectively, we get 

an expression for j ^ I\(u)dqu in terms of two balanced 4^3 series. 
Combination of (3.2) and (3.3) then give, after some simplifications, 

(3.4) 

0 0 ( \ 1 4 2n 
E , 4 ," 7a<?4 a"Cn(x;a2|g)Cn(;/;a

2|g)Qn ^ ( a 4 ; < ? ) „ 1 - a 4 

• (2;a, aq^, —a, —aqi) 

91 /„2„-2i^> - f lL-: i0-i<p _nipiô-i<p. n\ 

fc=o (a4,-azq^i
::^f-;q)k 

qk+\ -a2qk^h-i0-^, -a2qk+hie-^\ a 2 e 2 ^ 

4<P3 I 3 3 ; < 7 , 9 

a 4 ç f c , —azqkJti, -aqk+%/z 

file:///ua~z
file:///ua~s~
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_L . / x (a2z2,±j,-a3zq ^g )« , 
+ ni(a) —? 

(z-2,azexe-%v, aze-10-1*, -azq—e2^; qr)«, 
(g, q2e2^, - a V e * " ^ , - a V e ~ ^ - ^ , ; g)oo 

(a 4 ; 9)00 

" ( Q 2 e - ^ , -g i e*-*P, -gie-"-*>, ^ - j g)ib , 

' £f0 (<?, -a2g*e"-*>, - a V e - " - V , -<?§ ̂ ; g)fc * 

faze*6-**, aze-ie-l<p, -azq-k~^e2i^, -zq^/a 

4<P3 \q,q 
\ qz2 —a3zq~£, —zq%~k/a 

_ , (a2*2, f̂ ; 9)oo(9, a 2 e - 2 ^ , - < ? ^ - ^ , 
+ ti\ [a) j 

(z~2,-azq2, aze%e+%v,aze-%e-%v,aze%e-%v,azelv-%B', q)^ 

-qie-io-i<p.q)oo 

{a4;q)00{l + qh-2^/az) 

y> a2e2^, azeie+i^, aze**-*, -a3zq^ ; q)k k 

~Q (<?, a3zeie^^, cPz&v-*, -aZqie2i(P- q)k
 Q 

(q~k, azet6-l(p, aze^6'1**, -zqì/a \ 

4^3 \q,q . 
V qz2 -a3zq^, q^e'^/a2 J 

Similarly, replacing e^, ò, e, e in (3.3) by -ae~i<p, -qie~i(<e^\ -qheW-<p) 

and —a3q~k/z, respectively, we obtain a transformation of f^_ I2 (u) dqu. 

(3.2) and (3.3) then lead to the formula 

(3.5) 

0 0 1 - a4a2n 1 1 
J2 —j j-i^/a)nCn{x; a2\q)Cn(y; a2\q)Qn(z; a, aq*, -a , -aq*) 
n=0 

(a2/z2,qz2/a2,-az,a3zq;q)oc 
= hi(a)-

{-zq/a, -z/a3, qz2, z~2\ q)c 

E (q,-a3zq;q)k {-a3q/z;q)k 
fc=0 
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4 ^ 3 

a2e-2ie, -qie-iO-i<p 

-to—up oo {zq^eie~itp zq^e *" . \ 

Y a ' a liM(03ca^)* 

/ 
a0w. 

-zqk+ie2iv/a {a2q-xe-2iv, -uq^re-iO-i<e^ -uq~reie~^', ~ Q 3 ^ fc ' ;g) OO 

4. Proof of (1.8). We now use Watson's formula [4, 8.5(2)] to 
convert the 4<£>3 series in (3.5) to an 8<P7 series, and Bailey's formula 
[4,8.5(3)] to convert the ^-integral to another %<p-j series. We then 
interchange the order of summation in both terms of the right hand 
side of (3.5), use (2.6), simplify, and obtain 

(4.1) 

l-a4q2n 

Y^ 1_a4 (g*/a)nCn(x;a2\q)Cn(y;a2\q)Qn(z;a,aq*, - a , -aq*) 

(£,&,-az,-azq,-azqe-™,-azqe-2iv,azqh*e+iV',q)c 

n = 0 

(~-2 n?2 a?a%p-M-*<P z^ei6+iip zqhe~ie-^ zqie**-** zqie**-** \ \t ,qt ,U4,q*z , a , a , a , a ,(/;c 

(a2;g) f c(l-aV*) 

= /ii (a) 

oo oo 

(-qie*"-^, -qie*1"-*6, -qh^6'^, -a^qìe^0-^; q)k+j 

(-azq, =f-,-azqe~2ie, -azqe-2i*>; q)k+j 

( - q * e " + ^ ; q)k(?àjÇm. q). (azqi <,-«-«?., q)2k+j(l - az^+2j+je-i9-iV) 

( - a V e - * ' - * * ' ; «)*(«;«)> (a2q;q)2k+j(l - azqie-*9-^) 

•(-az)k+i(-qhi$+i,py. 
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Setting k + j = £ and using the well-known formula for a very-well-
poised 6^5 series [13, IV.7], we find that the double series above 
reduces to 

(azqi e-16-1**, azqie'^'^, azqie10-^, azqhi(?-ie; q)c 

(—az, —azq, —azqe~2%e, —azqe~2tt^; q)c 

Thus, we get 

(4.2) 

00 1 — a4a2n 

J2 i 4 fa* /a)nCn{x;a2\q)Cn{y;a2\q)Qn(z;a,aqi ,-a,-aq^) 
n=0 a 

= h\{a) j j j y 
y-2 yn2 zq?ei0 + t*> zqle-**-**> zq^e*0-^ zqïe*1?-*6 \ 
z iZ(i ' a ' a a ' a iVjoc 

Use of (1.2) followed by replacement of a2 by ß completes the proof 
of (1.8). 

5. Proof of (1.9). We now turn to (3.4) and observe that the 
coefficients of the first two 4<£>3 series on the right hand side are so 
matched that they can be combined into a single g<P7 series by Bai­
ley's formula [4, 8.5(3)]. It can be easily seen that this series is 
gW7{a4z2/q; a4/q, azeie~^, aze^6'^, -azqi, -azq^'h2^] q, gfc+1). 
On the other hand, the terminating 4^3 series in (3.4) transforms to 
8W7{a4z2; a4/q, aze10-^, aze~ie-^\ -azqi, q~k; q, -azqk+%e2lv), by 
Watson's formula [4, 8.5(2)]. When we use them in (3.4), simplify 
the coefficients and interchange the order of summations, we find that 
the right hand side of (3.4) equals 

(5.1) 

hi(a)fa, *2; *)«, ~ ( ^ <?)n(l - a W * " 1 ) ^ , -azqi; q)n 

p{z){a4
i-azql2;q)00 ^ {q\q)n{l ~ ^y^fa* 2 , -a^zq i ; g ) n 

{aze^-^.aze'^-^iq^ n 

' {a3zei(e-M,a3zeîe+i(e;q)n
q 

, {-a3zq^r, q3ze*g +^, -a*zj*>-ie - a3zqn+"*e~2l<fi'; q)^ 

{a4z2,aze-ie-i(^, azeie-^, -azqn-^e2i^\ q)^ 
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'o2e -2**', -qh^-^, -qie-*6-^, 
3^2 | ;q,q 

-a3zqn+h-2iv, -qi-nt^ 

(a2e~2^, -qhie-^, - g è e - ' f l - ^ ; q)^ 

(azqneie+i^,azqnei^-i0,aze-ie-if,azeie-i,^;q)oo{l + q ' ^ \ 

^{-a3zq^;q)n{-azqe^)n 

q {-azqie^;q)n(a
4z2;q)2n 

{azqneie+iv, azqne^-ie, -a3zqn-i;q,q 
3lp2\ a4z2q2n, -azqn+h2i*> 

where 

M x" - ( . i^ r i . - *">• 
The coefficients of the two balanced 3^2 series in (5.1) are so matched 

that Sears' summation formula [12, 13]is applicable. Thus, we obtain, 
after some simplifications, 

(5.3) 

00 / \ 1 4 2n 

E r 4 ? 1 a \ anCn(x;a2\q)Cn(y;a2\q)Qn(z;a,aqK-^-aq^ 
n = 0 Ka ,<l)n 1 a 

hx {a)(q, z2; q)oo (a W + ^ , a3ze-'d~^, o3jge ig- ,^,a3ge ,^- , 'g;g)00 

p(^)(a4, a4^2; ç)oo ' (aze*ö+^, a ^ e ~ ^ - ^ , a z e ^ " ^ , aze^~i6\ q)^ 

.8W7 f ^ ; ^ 0 ^ + ^ a ^ - * ^ . 

Replacing a by /?s, and using (1.1) and Bailey's summation formula 
[13, IV.15] , we finally obtain (1.9). 
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