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We obtain identities of Rogers-Ramanujan type related
to the modulus 13. We also obtain the g-analogues of the
nearly-poised summation theorems and use them for obtain-
ing g-analogues of general transformations of nearly-poised
hypergeometric series. We also discuss some important
applications of the transformations obtained in this note.

Recently, Askey and Wilson [4] derived the transformation

L.1) [aibz,c,d;q;q 1 ;a v, ¢, &% g% q]
’ #s abV' ¢, —abV'q, —cd| l_azbzq, —ecd, —cdq

(provided a, b, ¢, or d is of the form ¢™¥, N a nonnegative integer).
In an earlier paper [11] we have an alternative proof of (1.1). We
begin this note by showing in §3 that all the transformations
proved by Singh [13], for obtaining the g-analogues of identities
of the Cayley-Orr type, can be deduced from (1.1). We also show
that (1.1) may be used effectively to prove the following trans-
formation:

[a ov'a, —qV a,iqg", —iq", —q7, 7", 0; G ~aq‘+“‘1
8 6 . . n 7
Via, =V a, —iag™, iag"t?, —ag*", ag't !

__lag; gl 3@[—'1‘”, a7, 0; ¢ qj
[a*e***"; 1. | ¢ */a, ¢ */a ’

(1.2)

due to Andrews [2] which is his key result for obtaining the iden-
tities of the Rogers-Ramanujan type of modulus 11. In fact, we
shall prove the transformation:

— — 2+2n
lra'y qV a, —ql/ a,c, e —e, —q‘_"’, q_" q; a_q;;;__
7 —_— S
LI/ a, —V" a, agje, agle, —aqle, —aq"", ag**"
(1.3) = 1&’¢; ¢l —ag/e gl
[a*¢’/c; ¢l.[—ad; ql..
Ce” _on—1 €€ __on —271. 2
202/1,2,2, 2] ,on a,2q g eq 54
o qlee; gl
[a2q2/62; qz]n 62 2 y—27 —2n 62 1—-2n
—6¢q ", q ", ;q



334 V. K. JAIN

which is a generalization of (1.2) and to which it reduces for e =
1q™", ¢—0. (1.3) can be used with advantage for obtaining the
identities of Rogers-Ramanujan type related to the modulus 13, not
given, thus for. In the sequel, we also present a generalization of
(1.1) along the lines of a similar result of Burchnall and Chaundy
[9].

In §4, we prove the g-analogue of the summation theorem for
the nearly-poised ,Fy(1):

2(1, 1+ a, ¢, —N: . (2(1, _ 2C)N(—6)N
(1.4) F. 3{: N:!

a,1+21s —¢,14+2 —N| 1+ 2z —c)y(—20)y

in the form

(1.5) ¢rﬂa%@q”§%q]=[fkﬁﬂﬂf%ﬂﬂ—anqh.
| a, atqle, g [a*g/e; qlyle™; alsl —ale; aln

This result also gives the g-analogue of the summation theorem for
nearly-posed .F,, viz.

(1.6) F[Za, ¢, —N; :] _ (2a—2¢)y(1+a—c)y(—0)x ’
P M1t 2a -0, 142 — N (I+2a—c)(a—0)x(—20)y

on replacing ‘a’ by ‘—a’ and then proceeding to the limits in the
usual way.

In this connection it may be of interest to note that Andrews
had obtained a g-analogue of (1.6) in the form

[az, ¢, ¢, —a’¢/c; ¢; ff' _ [ alsla’e™; qly
(1.7) “Latgle, g, —atqle | la'acTdlvle qly
' A + e — a’cTg""™) + a*geT'(L — " )L + ¢}
1 — a’c?)(1 + a’c'q)

However, in view of the identity
& ¢,q ", —a’dle; ;94| (1+a) [ai —ag, ¢, 475 q; qJ
IR ]
“Latgle, g, —a*qle (1+a'c™'q) " —a, a’q/c, *g"

_ o —age™) [a%e g ‘12]

(1 + a'qe™) " aqfe, g
- _(+a [0} —age, T4 q

(1+aqe™) ™" —q, a’q/e, g™

_ a(l —age?) [a%eq, a7"; 054
(1 + a’ge™) 3 2LG/ZQ/C, gy

(1.8)
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aql—ageH)(1—a®)(1—g¥) [0’ ¢q ¢7;¢;¢]
(A+a’ge )1 —age A —c¢Y) " | a’gle, c'g*" J '

(the last two series may be summed by g¢-analogue of Saalschutz
summation theorem), it is not difficult to show the equivalence of
the summation theorems (1.5) and (1.7). However, we prefer to
stick to the form (1.5) as it has the added advantage that it gives
the g-analogue of (1.4) as well as of (1.6) in an straight forward
form.

The summation (1.5) has been further employed for obtaining
two transformations connecting a terminating nearly-poised Saals-
chiitzian ¢, into a terminating well-poised ,;4,. It may be remarked
that Bailey in his book [7] has mentioned four known transforma-
tions of nearly-poised hypergeometric series [7; 4.5 (38-6)]. The
g-analogues of two of these [7; 4.5(3) and 4.5(6)] only were obtained
by Bailey [8]. The above two transformations deduced by us are
g-analogues of the remaining two transformations 4.5(4) and 4.5(5)
given in Bailey’s Tract [7]. We conclude the paper by obtaining
the summation formula

@, —0/a, %’ %qw’ V'd, —v'd, Vdg, —V'dq,q7"; ¢;q
10¢9 — —_—
- T d v aq _ aq qg __|la
(1.9) 14 a, v a, dg, ‘a‘q ’ 771’, 1—/”7, a\/-d—y a\/E—’ ag't¥
_ _lag; glyla’qd”’; qly ,
[agd™; qlyla’qd™; qlx

which is a g-analogue of a summation theorem for well-poised ,Fy(1)
(different from the Dougall’s theorem) due to Bailey [7; Ex. 8, p.
98] (see also [6]).

2. Definitions and notations. If we let,
el <1, [a;q, =1 —a)1l—aq) -1 —aq"™), [a;9], =1

and
la; gl = I1 (1 — ag"),
then we may define the basic hypergeometric series as

[0/1, Aoy * 0y Qpi15 G5 x:l

p+1¢p+r
b, b, - - *y bp+r

= <la; gl - [0p0s ql.(=)rargirAntn—n
=0 [g; qllbs; gl - - - [b,005 @l

H
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where the series ,,,4,.,(®) converges for all positive integral values
of » and for all z, except when » = 0, it converges only for |z|<1.
Further, we shall denote by

—ag)- -1 —a,q)
1 —bg)-- -1 — b,g")

H [aly Ay **°y Ay qJ the infinite produCt H (
bl, bz, Tty ba

3. For obtaining the transformations used by Singh [13] to
obtain the g-analogues of identities of Cayley-Orr, we begin by
setting b = ak, ¢ = —a*’k*¢” and d = ¢~ in (1.1) to obtain

aZ, aZkZ, _a2b2k2qN, q—N; q; q a2’ a2k2’ a4b4k4q2N, q—ZN; q2; q2
(3'1)4¢32 - 2 " 2per.e =405 2 2 472 :
akVv'q, —a?kV q, a?b’k (abk)q, (abk)’, a‘k*q

Using the transformation [12; 8.3]

[a, b, ¢, q"; q; qJ
s
e, 9, h

(3.2) [i;qj [gg_; Q] L, L e aNaq
. 14 a b
- 4¢3 ¢ ’
[g; q]N[ b,q] e, -q1 , hq -

(where abc = eghg”*) on both the sides of (38.2) (in the left hand
side with a— a’? b — —a’b*k*q”, ¢ — a?, e — (abk)}, g — o’k q, h —
—a*kvq and on the right hand side with ¢ — ¢%, @ — a2, b — (abk)‘q®”,
¢ — a’k?, e — (abk)’q, g — (abk), h — a‘k’q), we get

A R A e ) B [2*q; ¢*1u[b% @1k
Dy (ably, Lol —lq”N + 1\ = [0k ¢ulkg; ¢y
(3.3) L 2. k2

[_ 2k2 b2k2q, (abk)-—2q1—2N’ q~2N; q2; qZ
4¢3 2b2k2 2 ‘7 2N, lz_ql~2N
b a
Again, using the transformation (3.2) on the right hand side of (3.3)
(with ¢ — ¢, a — a’F, b — 1/(abk)* ¢' ¥, c—b’k’q, e—b2¢* ™, g—a2¢*"%,
h — a*v’k*q), we have
a, b, —q "V, q; 9
4¢3 2b2k2 k—l —N+ _1_ _k—l —N+_1_
a } q 2 ’ q 2
(3-4) _ [@% @148 ¢lu[(abkq)’; a1uk™
[a’°k?; qlon[i*q; GFly
l—b2k2q, a2k2q’ (abk)—2q2—2N’ q—2N; q2; q2}
}_b‘quN, a—zqz—zzv’ (abkq)2 °

X 43
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Once again using the transformation (3.2) on the right hand
side of (3.4) (with ¢— ¢, a — bKq, b — a’Fq, ¢ — (abk)’qg™> Y, ¢ —
(abkq), g — b7*¢"™, b — a7’¢"*"), we get

az, bz) '—q—Ny q—N; q;q
Ps k. felgm N+ _}_ — —N+__1_
a ’ q 5’ q 2
(3.5) [0k ¢LulbH ¢lal(ablg)’; @'l
N [(abk)*; qlunlF’a; @lx
[azq, b%q, (abk)™* ™", ¢, ¢, q“}
3 (abk())z, b—Zk-—ZqZ—ZN’ a“2k-2q?—-2N

(3.5) is one of the results proved by Singh [13]. All the other
results due to Singh [13] may be deduced by applying the transfor-
mation (3.2) to (3.1) and (3.3) (see [1] for details).

Next, for proving (1.3), we start with the Watson’s transfor-
mation [14; 3.4.1.5]:

— — 2,240
a, q1/ a, _’ql/ a, ¢, d: e, .f’ q_n; q; '2‘2“_‘
b cdef

a, —V'a, %4 2 29 99
@ ¢’ d’ e’ f
—ag; ql,| 4, ] L
_[ aq,q]n[ef,qn L
= Tad Tag.] lef - ag aq
@0, [q] |, 0, 0
4 n f n

a c d

aq1+n

(3.6)

Reversing the order of the series on the right hand side of
(3.6), we obtain (on setting f= —e¢,d = —¢™):

— — 2py2+2n
a, QI/ a, '—q]/ a,c, e —ée, '—q—n; T, q, g—%;;—
L — '
-l/a, _1/ a, a_q, g__g, ._gq, _aq1+n, aq1+n
c e e

( ag)"[ag; gl.[¢%; €], [ a4 ql

- 2 P
e'[—ag™™; ql, [“q q] [ 3 q° 1
c n e

{ _ag " e
4¢3

?2, _T: y 47 ’(L
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mewmeﬂﬂﬁd(—wr

(a2 ] [ o

aq q-—2n c2

- —2n. 2. 42
—= T =5, N g
é € a a
X 493 H2—2n ’
q (e C 1-2
T, =T
€ a a

(using (1.1) with o> — —ag/e?, b®* —> — ¢ */a, ¢ — (¢/a)g™, d —q™™)

[eﬂMqﬂ[c,L

e e’c
4¢3 2—2n a2q a2q2 b
et é’c é’c

(using (3.2) with ¢—¢%a— —ai¢g™, b—ca ¢, ¢c— —age™? e
e—2q2—2n’ g— _ca—1q—2n’ h— _ca—1q1-—2n).

Reversing the order of the series ,4, in the right hand side of

the above expression, we get (1.3).

Furthermore, using (1.3) we prove the following three trans-
formations. These transformations on specialization yield identities

of Rogers-Ramanujan type related to the moduli 11 and 13:

4]00 2 [a(L Q]4n[ a q ¢ q ]Zn( )"a“"q“(n—?m
[¢% ¢'LIa'd; ' lla'ade; ¢,
¢["ca O, mea, —a O 0 tf}
493 2 —2,—dn e 11
(3.7) b [ q‘i]‘j( ‘1) ;“ngn q
=3 i
X Z [a; ql.(1 — ag®™)[e¢; ql.a’g*"em2rtee)

" [mqhﬂ-wﬂ?ﬁq]

[a'e*; q

,

i i [aq’ q]4 +2r( )" 4n+4rq2n2+372+4nr+4n+3r

T=0 me [q q2] [q q4] [a'q q4]2n+2r(1+a q4n+47+2)
3 [ag; gl.(1 — a’g ) (=)"a%g /omtint

- lg; g].

(3.8)

and
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w0 o . r o dn+6r n4n248r2+12nrHan+5r
at 4; ¢l [aq, Q]4n+2r("‘) a q
la'a’s ¢ ég‘o [ *L1g% ¢'lle*e; @' Lnse (1 + @P@*"H47*7)
— i [aq; q]n(l —_ a2q4n+2)(_)naﬁnq(I/Z)n(11n+7) )
=0 lg; al.

(3.9)

Proof of (3.7). Setting ¢ = i¢™" in (1.3), we get

$ [a; 0.0 — ag™)e; gl,a* ¢
g ql(1 — a) [“—cq ; q] [0'e*; ¢'.sla*; @*luere”
(3.10) _ log; dlul—a’@’c™; ¢Ln( =)

[a'¢*; @*Lalatee™; ¢'l.la% a*l.
o ¢ {i_ca—Zq—‘in—l, _ca—2q—4n, ____q——Zn, q—Zn; qz; q2J
493 -

_62a~2q—-4n’ a—lq—fin’ a—lql—-«in

Now, in Bailey’s transformation [14] choosing

1 1 o = l2:9lQa — ag®)e; gl.a®e”

T e e T
la% ¢'l. lo'e’; '], [g; ¢l — @) [gf; ql ¢

s

and

5. — 1o ¢'Lly; ¢'lag""
s wSyS

and evaluating {g,>, {7, by using (3.10) and following formula [15]

a, b; g; Z—% % %;4 a,b,¢qq
(3.11) ?¢1 . = 1__[ . _ﬁ 3¢2 abq 0 )
L " ab J e’

(where, either a, b, or ¢ is of the form ¢~?, p a nonnegative integer.
In case only ¢ is of the form ¢ then (3.8) is valid only if |ec/ab]<1),
we get (3.7) on letting x, y — oo.

Proof of (3.8). In (3.10), letting ¢ — o, we have

log; Qlu(—)"g™ & g ¢'Lg" "
la*e’; ¢*lala; '], = [d% ¢l a™'q™*"; q)ora™
_ v ;9]0 — ag’)(=)airg/Prer
=0 [g; q1.(1 — a)la‘¢’; ¢'lus.la’s €*1ns
_ Zn: [aq; q]r<_)ra2rq(1/2)r(5r+l)
= [g; ql,la*q"; ¢'].+,10% @*)a-sr
3 10g; (1 — ¢)(=)arg™ ™ s
=t g; qlle*e’; ¢*)usnldt; @'laes

-+
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— i“ [aq; q]r(___)ra2'rq(1/2)'r(5r+1){(1 — a4q4n+4r+4> — a2q4'r+2(1 — q4'n—4r)}
=0 le; alla’e"; ¢'Luvrnald’; ¢'Far

or,

» [aq; q]r(l _ a2q4r+2)(___)'ra2‘rq(1/2)r(5'r+1)

lg; ql.la*e®; ¢').s.la; 'L

A—a'g)( =g 3 [ag; Qlwo(=) "
A+a¢")a'e’; ¢l = [¢% ¢*11a% ¢l
Next, in Bailey’s transformation [14] choosing

w = 1 v — 1 o — [aq; Q]s(l _ azq4a+2)(_)sq§(5s+1)a23
g ety T [t [g; al
0, = [2; ¢'Lly; ¢'l.a*¢®/x*y’ and evaluating <{g.), {7.) by using (3.12)

and the g-analogue of Gauss’summation theorem [14;3.3.2.5], we
get (3.8) on letting x, ¥ — oo.

(3.12)

Proof of (3.9). In (8.10), setting ¢ — 0, we get

[ag; ql.. - [a™*; ¢*l.g™"
[2% ¢'l.la‘e’; @'l 7= [@F; @*lla™q™*"; ql..
_ % [a; q]r(l . aqw)(__)rarq(l/?)r((ir—l)
=[q; ql,(1 — a)[a‘q*; ¢*l.+.[0% @*la-s

(3.13)

(3.13) may be rewritten in the following form (its proof follows on
the lines of the proof of (3.12))

i [aq; (I],-(l _ a2q4r+2)(_a)rq(1/2)r(3r—1)

=0 [g; al.la*d® @'lavla; @*)aesr
_ (1—a'q’) & [ag; qlin—e(—)Ta’rq "0
C A+a e ¢l [ dLles ¢l

However, in Bailey’s transformation, choosing

(3.14)

= _1_ — _h__l__ _ [ag; @ (1 — a?q*+2)(— ) g2t
Ye o s i s ’
[qsq]s [a,q;q]s [q’q]s
5. = % ¢'lly; ¢'l.ag™
8 xsya

and evaluating (B,>, (v,> by using (3.14) and the g-analogue of
Gauss’ summation theorem [14; 3.3.2.5], we get (3.9) on letting

X, Y — 0.

Identities of Rogers-Ramanujan type related to the modulus 13.
8.7 for ¢ —> >, a =1 and p = 0 yields
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¢3¢ $ 5 L 5 Qliniar(—)rgirtorttenr—r
(3.15) [¢; al. =0 2= [¢% ¢*l.[¢"; ¢'].[a%; @' Lonser

= II 1—gm.

#»#0,8,7 (mod 13)

But, (3.7) for ¢— <, a =1 and p =1, gives

[¢*; a'l $ % [¢; Qlinsar(—)"gP>Tor*Hinr—in—or

(3.16) [g;qle ™04 [¢% @’LIe%; ¢*l.1a" @'lonser
= 11 1 =g+ II 1—q"".
7+0,2,11 (mod 13) 7+0,3,10 (mod 13)

On the other hand, (38.7) for ¢ — -, a = q and p = 0, reduces to

[ €'le & (85 Qlinsorna(—)rgirtorttinrtintar
Z Z 2 2 4 4 4 4
(8.17) [g;ql. == [¢% @’Lla%; ¢*lla"; @' Lensersa

= 11 r—-g).

%#+0,1,12 (mod 13)

Next, on setting a = 1, (8.8) yields

[q ; q4] () [q; q]4"+2"(__)nq2n2+372+4nr+4n+3r
Z E 2 2 4 4 4 4 dn+4r+2
3.18) [g:al == [¢% ¢’Lle" ¢'lle"; ' Lonrer(L -+ 747

= I a$—-g)

#+0,2,11 (mod 13)

Whereas, in (3.8) setting ¢ = ¢~* and using (3.15), we get

[¢%; ¢*] S o 195 elansera(—
3.19) lg; 49l { A [¢%; ¢’lla%; @'Lald"; @ Lonsorse
= II L—-qgm.

##0,5,5 (mod 13)

)n 2n2+3r2+dnr+8n+Tr+4 }

Lastly, in (3.8) setting a = ¢ and using (3.19), we have

)ﬂq2n2+3r2+4nr+12n+117+8

[ ¢'].. o o 165 @linsern(—
3.20) [g; 4l { A [¢%; ’).lg* 'Ll @' Lonsorse
= II L—g)".
7n#0,4,9 (mod 13)
Similarly the five identities of Rogers-Ramanujan type related to
the modulus 11 due to Andrews [2] may be obtain from (3.7) and (3.9).
In view of the above applications of (1.1), it may be of interest
to record a generalization of (1.1). In fact we prove that if q,b,
e, f is of the form ¢=%, then

2b2

5 at, b ¢, 54 c’q
o (&% ¢*L.[¢% ¢L:n

272
} [ ¢*1.[0% ¢?]. [“—;—q; q2]
@21 ¢ —ef, —efy "
2 y—27n
[0 ol f; alnctg ( a’q”, Vg™, eq”, f47 4 Cagbz
- in 193 *
[ ef’ Q]2n<ab> !-cq?n., ___cq‘l’n, _efq2ﬂ
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(8.21) reduces to (1.1) for ¢ = abV q.
We complete the proof of (8.21) by evaluating

S=73 [a%; ¢21.[b% ¢?L0e; ql.Lf;: gl ctrq >
70 [a; Q]r[c2; qz],[—ef; q,(ab)*

(3.22) -7 1—r q2—2r 2 2
X3¢2{‘q » q :_C’T’Q7QJ’

a-—-2q2~21‘, b—2q2-—2r

in two different ways. Firstly, if we substitute the series defini-
tion of ,4,, change the order of summations and then diagonalize
the two series, we get

S = s[5 €LY ¢l le; alLf; gleg o ‘th’, eq’, a7 ¢; q:l
r=0 lg; al.[¢*; @'L[—ef; al.(ab)™ " —q, —efq '

Summing the inner .4, by the ¢g-analogue of Saalschiitz summa-
tion theorem [14;3.3.2.2], we get the left hand side of (3.21).
Secondly, we may rewrite (3.22) as

S = 5 195 €Ll @lle; qlerl S @ler0q™ "
iz g; gLl ¢l —ef; glen(ab)

—2r 1—2r q2_4r . 2. 2
qa”,q ’ '—cz_: q; q

X 3Ps q2—4r qz —4r

a’ 4 b
(3.23) + [az; q2]2r+1[b2; q2]2'r+1[e; Q]2r+1[f; Q]2r+1cw+2q_ru+2”
r=0 [9; qleril€®; @Loriil —ef; @lorsa(@l)
e —q—;:f—; ¢ ¢
X 3¢2 q—-4r q—4r
L a? ! b

In the transformation

N
b ¢, ¢ q; HL [—g—;q] F-, a7V a ¢
be ¢ v b
é: C 1-x
Le:"‘"q
g

(which is obtained from (8.2) by substituting for % and then letting
a — ), transforming the ,4, on the left hand side by the same
formula (8.24) (with e replaced by g), we get

3.24 36y =
( ) ? e, d lg; alx

606G g qly [ﬁ; q] T a6
c N
c = P2

_ - C 1-n
e, =gV [g . } . g, —q
’ g c » q N[e’ q]N ’ e

(3.25) 40,
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Now, using (3.25) for transforming the two ¢, series in (3.23)
[to transform the first of the two .4, in (3.23), we use (3.25) with
qg—q N=7re— ¢ */a’ e/b— q /¢ ¢ — ¢ ™, c/g — ¢ */b* and for
transforming the second .4, in (8.23), we use (3.25) with ¢q — ¢,
N=r,e—q™"/a, eb—q*/c, c—qg 7 c/g — ¢ [b°], we get

S = S [az; Q]z'r[bz; q]2r[e; q]zr[f; Q]z,c‘” 3¢2(a b* q, q- 2/:" @
720 [g; g, [¢% @)l —ef; qlor(ab)* bq

[@; qlors3[0°; @lorsale; Qlerial S5 QhoriaC™
720 [q; qlor1al €% @Lrri[—ef; QLo sa(@d) 72

262 —2r—1 —2r.
1, s s ¢
3¢2!> ? —J
Lb%q, a’q J
La’; q.[6% ql.[e; l.LS; al.c™ 5¢2rfzq, ¢, 97 45 qz} )

a’q

= [g; ql,1¢%; @'1.[—ef; ql.(ab)™ ,
Lb'q, a’q
Writing the series definition for inner .4, and then interchanging
the order of summations of the two series, we get the right hand
side of (3.21).
If @ or b is of the form ¢ ¥, e = x, f = o, then (3.21) yields

2. o] [he. 21 | @0°Q. 2 . 4n
[ 272 .2 2 C4q [a% ¢°LI0% ¢°1. - 4 [2; glenc
Pt el I &
| T BTG O e

¢, 0
2 20
a2 2n’ b2 2n @ 21!,; . cq
X 3¢2{ 1 595G a’b? .

cqzn, — cq2n

In which replacing a, b, ¢, by q¢77, ¢°, ¢° respectively and letting ¢—1,
we only get a terminating version of the following formula of
Burchnell and Chaundy [9; 5.7] (with 2 replaced by 1 — 2z):

2F1[a, b; 421 — x)}

[
(a)n(b)n<a +bh—c+ %)nm‘m

D).(€)zn
[20, + 2n, 2b + 2n; x]
? + 2n

(3.26) _ s

On the other hand to obtain the non-terminating version of
(3.26), we start (3.21) by replacing ¢ by —e, f=¢ " and then



344 V. K. JAIN

replace a, b, ¢, ¢ by ¢°, ¢°, ¢°, ¢° respectively and let ¢ —1 to obtain
a,b, e, —N;
Fif ¢, Le—N), +e—N+1)

e @e®a (a0 —c+ L) (—N)dn

= (1)a(€)enle — N)s,
2a + 2n, 2b + 2n, — N + 2%;]
e+ 2n,e— N+ 2n .

(3.27)

In (3.27) on replacing ¢ by N(1 — 1/x) and letting N — «, we
get the non-terminating version of (3.26).

4. We begin this section by proving a g-analogue of the
transformation due to Bailey [5;2.5] in the form:

T o -V Ly/G q;b
4Ps a a —
— ==, T ===, b]/
Vq V'q wra
4.1) ,

¥ 0 —bvT, —2s g at
= lozials ;1 9 @V’ q
bzl 2 b op7g

vVig Vg wva
provided |a’z] < 1, |[b%2]| < 1.

Proof of (4.1). Using the g-analogue of a nearly-poised summa-
tion theorem due to Bailey [8; (8)] in the form

[a’q7'; ql.la’e; ¢°. [b e ; q]
" [@'0 5 ¢l labV @ alfa b5 gl

the left hand side of (4.1) may be rewritten as:

b? — — b _

=, Wq, -0e, ——, ¢ ¢ 0

o [azb—g; q]nbznzn q al/q

"‘zz‘:) [q; Q]n 5¢4 b — b abI/TJ— llz_ql-—n
~1/-—:] =9 = V“—'q" ’ ’ P
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e alibe; @) [ b= q] o {b » bz}
1o O* .

-3 —

= [g; ql.[b°g7 ¢*).[abV" g5 ql,
Summing the ,4,, we get the right hand side of (4.1).
Augmenting parameters on both sides of g-series (4.1) by using

g-beta transform [10], we get

2 —
¢ v, —avq, %, ¢ d;qb%
q g’

6¢5
7'2___, _]_/“_E, abV q, e, f
4.2) i[bzq—l ql.[b¢; ¢°l.

n=0 [q, q] [b2q—1 q2]n
b . . . on
« [al/—_;]_’ q]n[cr Q]n[d: q]na 2" fx Cq dq q; b’z }
872 :

- : - 6, b’
[abV” ¢; ql.[e; ¢1.Lf; a. eq”, fo"

In (4.2) setting d = q 7,2 = ¢b™%, f = a’cb % '¢*¥ and summing
the inner .4, on the right hand side by the g-analogue of Saalschiitz
summation theorem, we get

2 S
2, g, —aVq, —2—,¢,q%q¢q
q b q _ lec™; qluleb'a; qly

P o abVq. q a qu_N [e; qlaleb’c™a™?; qly
— ——-, )y € b
(4.8) 7 ‘1
'_', bl/ q, b]/ qy C q—'N, q}
AL 1/ q’
. 2 -2, abVq _eb® Lg-v
]/q ]/ ’ s P ’ o

(4.8) for N —c yields the g-analogue of a non-terminating
version of a transformation due to Bailey [5; 2.51] in the form
(with e replaced by a’):

2 2
& aq — al/q,b o q; 2e

(e gl | 4 Ve ‘
e 1 a4 b¥Y4
[a*ec™; gl Tt _7‘%, abvq, a’e
(4.4) — — i
l_)i., bl/q, “‘“b]/q, ;;9 ¢ q, a;:e
_ [b%; ql. q ¢
= T P
Beciale | b _ b 7 b

Vg Vg
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On the other hand (4.8), for b = —1, reduces to the summation
theorem:

2 —
L g a4 q
93

a a’c
—= &~

4.5) [i

_ QJN[ea‘Q; qly e T
)
e

It may be worthwhile to remark that (4.5) could have been
obtained directly by transforming the Saalschiitzian .4, in (4.5) by
using (8.2) with a—a¢™!, b—aV'q, e—a/V'q, g—e and h—
(c/e)a’q ™.

Now, if we specialize ¢ = a*/c in (4.5), we get (1.5) (on replacing
a by aV'q).

Next, using the summation theorem (1.5), we can prove the
g-analogue of a transformation of Bailey [7; 4.5 (4)] in the form if
k = a’q/bed then

2
a,ql/abcdq y 45 4 -’ l:—{:-; QJ [l;, q] [—%; q:LV
ePs|  — aq aq aq T
Ve, D o a Bl kg aldlka Q]N|:”‘_l/"—]%—; lv

'k, VT - F, kb kc kd o a, =V e, Vg,
o’ o’

— 2
(4.6) —V'aq, k—q”, V¢4
a

X 1991y _ — Lk k -
E, - %4 4 49 5 ___2__, kL,
4 b’ ¢’ d Vi \/a,

——k\/— g~ b4 l,.q1+N

i J

Further replacing “v'a¢” by “—1 a” in (4.6), we get the g-
analogue of another result of Bailey [7; 4.5(5)].

Proof of (4.6). Using the g-analogue of Dougall’s theorem [14;

3.3.1.1] in the form
k ql/k '—ql/lc kb kc: kd’a/q 9459
a a a

"VE VT S & por, by
c
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— [%g¢; q1.[b; ql.le; gl.ld; gl ,
a5 a2 o[ ]

we may rewrite the left hand side of (4.6) (denoted by S) in the
form:

v Lol a; q]n[ ; q} [¢"; ql.g"
= >,
»=  [g; q1.V" a; ql[a’k™*q*"; ql.[kq; ],
k’ql/—k—; _ql/ﬁ %,9 I_‘;E: l_cglaq q_nr q;9
X spr
VE VT Y, 9 ke e
b ’ b ’ c b d ’ ’ ’

v [k allke; ¢l [kb,q] [kc ][kd, qw [a; [0V a; gl
-3
= g allk; qz]r[%‘l; q] [ q,q] [ ] [kg; a1V "a; ql,

- ag”, Vagt, L, ¢V q;q
«_197"qla’q” k

- 493 ’
[kg ¢ ‘1] kr Vag, kg, ak gV

summing the inner 4, by (1.5), we get the desired result.
Lastly, we prove the formula (1.9).

Proof of (1.9).

In view of the g-analogue of Dougall’s theorem
in the form:

a, ¢V a, —qV a, ¢, dq", eq™", kq", ¢7"; ¢; q

897 1/~— 1/—" aq %q"", £q1+n, %ql-n, aqH—n
e

_ laq;qln[;i’%ﬂ[ o [a] [S]
[al[5he] G [Bal [ 5ele

(where k = a’q(cde)™), we have

(][9] |%5q] 10; qllks alla™s ala”

"[g; q][ ][“cq ql[ ][dza‘zqﬂv, ql. [“q, qw

|rQ

an
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[d; gl.lk; q]n[ ,q] [Z;ql[q‘”; al.g"
(0 al. Liq| [ag; ql| Y q] [@aia s gl

%

a, ¢V a, —qV a, ¢, dg", eq", kg", " ¢; ¢

8¢7 -l/— __1/— aq %ql-—n, _qf_q1+n, %ql—n’ aqH-n
e

la; ql.lag®; ¢1.lc; gl.1d; ql..l%; ql..[a”"; al.qa
4[g; ql.[a; 2]{95'—; q} [ g q] [d*a~*q™"; ql.[ag; gl..c"
[ rL. €

uMz

4.7)

In (4.7) taking ¢ = a/d, k¥ = ag/e and then summing the inner
«6, on the right hand side by the g-analogue of Saalschiitz summa-
tion theorem [14; 3.3.2.2], we get (1.9).

I am grateful to Dr. Arun Verma for suggesting the problem
and for his helpful discussions during the preparation of this paper.
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