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Abstract: In this paper, we have made use of certain known summations to establish transformations of g-double series in terms
of single series. We have deduced Clausen type identities from these results.
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L. INTRODUCTION
For a, real or complex and |g| < 1, we define the g-shifted factorials by

_ 1 ifn=0
Lol = {(1 —)@-aq)..(L—aq™?), ifn=123,.. a1
A basic hypergeometric function is defined as:
CD [alvazv e A 4, Z
by, b, ... vql

An(n-1)/2

i lay,az, - ar;q)nz"q
=0 [[va1vb2w--vbs;q;|]n ’
Where [ay, a,, ..., r,q] =[a,:qln [az; 4l - [ar; gl

The series , @, converges absolutely for all z if 2 > 0 and for |z| < 1 if 2 = 0. we shall use the following series identity to establish

(12)

our results.

> Y Bk =) Bk, 13)
n=0 k=0 nk=0
Provided the series on both sides of (1.3) exist.

1. NOTATIONS AND DEFINITIONS
Notations and definitions appearing in this paper have their usual meaning. We shall use the following known summations of g-
series in our analysis:

M oa; q;Zq"/a] _ [c/a; Q]n.

q
Oul el

(21)

(22)

3 [a,b,q—" :q;q1_ [c/a,c/b;ql,

2 [c,abq*™/c " [c,c/ab;ql,

x,q7" q;—q/x] _ laaalx*a*4?],,
! [q_"/x ] T xaialala®ia®m | 23)
Where m is the greatest integer < n/2.
@ [q‘” =g /xy, %,y 4 q
43 l=xyq g7 /x. a7y
_ la.xyq; qlalx*a® y* % ¢%1m
 [xq,yq; alnle? ¥?y?q% ¢%1
Where m is the greatest integer < n/2

(24)

x,q7%q;-1/x] _ [4:4]nlx*q®; q*Lx™ "
lg™/x [xq; q1,[4?; 4?1

, O 25)
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Where m is the greatest integer< n/2.
CD [q_n ,—q_n/x%xquq vq'q
473 —xyq, ql—n/x’ ql—n/y
_ O"la:glulxyq: qlulx*q? y* 4% 4’1 26)
q"[x v qllg? x*y*q* ¢* 1 '
Where m is the greatest integer < n/2.

® [q‘" —q /X%y, -y i q;q
4 3 q—n/x’_q—n/x’yzq
l; q.[x*y*q?; q*1.[x%*q% y*q*; ¢*1m
[x2q% q*1.y%q; ql.[9% x*y?q%; 4],
Where m is the greatest integer < n/2.

27

o [a7 a7 /x*,0,q;:q] _ 14:41n[x*4%:4%)m
U2 lgT/x —q/x [x2y?;q*1,[4% q*1m’
Where m is the greatest integer < n/2.

(2.8)

@ [q_nvq_"/xz ,0;q;1
372 0q™/x,—q /% q
[q; q1,,[x%q?; q?],, g+ D)/ 2 x2n—2m
= [xzyz; qz]n[qZ; qZ]m
Where m is the greatest integer < n/2.

, (2.9)

® [q‘",q‘”/xz,yq,—yq:q:q
473 ql—n/x’ql—n/x’yzq
() alalx*y?q% ¢*1ax*a* y?4*, Pl
q*[x* ¢*1nly*q; qlnla? x*y%4?; ¢21m
where m is the greatest integer < n/2.
¢, [17a7/x* 0.q:q] _ (D)"[g:alalx*a% 4
Ul x gt x, q"[x% q?1a09% 4?1
Where m is the greatest integer < n/2.

(2.10)

(2.11)

® [q‘”,q‘"/xz, 0:q;q*
32 ql—n/x’ql—n/x;q
(=)"[g; qlalx?q%; q*lnq 1/ 2520 2m
[x% ¢*1n[q% q%]1m
Where m is the greatest integer < n/2.
Putting yg~" for y in [Verma and Jain 1; (2.20) P.1027] we get the following summation formula:

, (2.12)

q " q " /x* 1 xy,—1/xy;q;q

4 3 1-n — -n ’ 24,2
_ O ) a1y AT
[x.xq; ql,[1/x%y?; 197 4*)nlx?y? 4% 42 Tinn
Where m is the greatest integer < n/2.

(2.13)

[q‘”, q"/x*0,q:q
q* "/x,—q"/x;
: (2.14)

SCDZ
_ (O)'lg: qlnlx?q? g?lux™ "
[x, —xq; qla[9%: 41
Where m is the greatest integer < n/2.
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3q)2 q— ’q—n/xZ qu

1
S ar T NEg ot i
—_ ! n

, 2.15
[x, —xq; ql,[9% 4*]1m 219
Where m is the greatest integer < n/2.
Putting wq™ for w in [Alsalam and Verma 1; (4.3) P.420] we get the summation formula:
a,aq, a2 q2—2m/W2’ q—Zm; qZ’qZ
3 a? 2,a 1—2m/W’a 2-2m Jy,
_ wiglmw/a—giql, ! 216)
[W/a; Q]Zm [Wv —aq, q]m .
1 —Tl. - o2
qa"cd—q2 4.q
4CD3 1 1 1 1 1/2
_ -n _ -n d
c4 g1 eaq
_ [ediqla[e.d, —q'%4'2], @17)
[c.d; qlulcd; ¢V/2), '
1 —n
qa"cd—q274.q
4CD3 1 1 1 1 1/2
_ -n _ -n d
c4 g1 eaq
[cdq=/2:q"2], [c.d;q"/?] [q: ], 218)
" Tedq 72 77, ledq % ql, e d: gl lg % g /21, '
-n 1 —n. .
qa"cd—q24.q
4CD3 1 1 1 1 1/2
_ -n _ -n d -
c4 g1 eaq
[q.cd: qlu[c.d; q"/?] g7/
[ ] (2.19)

" e di qlledq 7% ¢ 1,1 % ¢ ],

1. MAIN RESULTS
In this section we shall establish certain transformations of double series in the term of single series.

(i) Multiplying both sides of (2 1) by an arbitrary sequenceB,,, summing over n from 0 to oo, applying the identity (1.3) and
then replacing B, by[ An, where A,, is another arbitrary sequence, we get:

= [a,q]k(—cz/a)"z”qk(k N2 & [c/a;ql,z"
Z An+k = ZATL—

31
[c: lelg; aila: al, [.cial ©h
This is a transformation which reduces a double series in terms of a single series.
Similarly, one can easily establish the following results:
< a,b; c/ab; ql,,(cz/ab)* < c/a,c/b:
@) Z A [a, b; qll /. q] .( /ab)*z Z [c/a c/b; ql,z" 32)
=h [9,¢;qlela: qln L lgcql,
- - _ [c/ab;qlpz™
(Using (2.2) with B,, = e — A,)
had X: xq; ql,,(~zq)*z" had x2q?: q?],,2"
(iid) Z A [ q]k[.q q] ( Q2" _ ZA" %. 33)
L [9; qlilg: gy Lo [92: 6% Im

Where m is the greatest integer < n/2.
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. : _ [xq;qlnz"
(Using (2.3) with B, = aah A,)

. [x v: alilxq, yq; qln(—zq) 2"
(“7) An+k
= —xyq; qlila, —xyq; ql,
_ ZA [xyq; alulx*qa* ¥*q% q*1mz" 3.4)
L7 [ayg;alula®. x2y%a% ¢ |
Where m is the greatest integer < n/2.
_ [xaya:qlnz™
(Using (2.4) with B, Il P— A, )
[x; qli[xq; gl (=2)*2"
@ Z Ay LT
=) [9: qlilq: gl
it [x2q?%; q2],,x""2m
= A, z" 35
HZO " [a% a*1m )
Where m is the greatest integer < n/2.
(Using (2.5) with B, = Z2dnz" ;4
[a:q]n
N [x, —xq; qlu(=2)"z"
vi A
w0 Z " g, %2q; q1ala; 41k
n,k=0
= ZA (o o (36)
[xzq q] [9% 4?1 '
Where m is the greatest mteger <n/2.
. : _ [x—xq:qlnz"
(Using (2.6) with B,, = ot adl A, )
y [x, —xq; gl (—2)*z"q* "D/
@) Y A -
o [9.x%q; q1.0q: g1k
_ ZA (=zx)"q""V2[x*q*, % 37)
" [x2q; ql.[9?: 4% '

o

n=

Where m is the greatest integer < n/2.

- - _ [x—xq;qlnz"
(Using (2.7) with B,, = Toxad A, )

Z 2 la, aq; ¢*1[wq/a,w/a; q*1,(2q)* z"
T [g2,a2q%; ¢21[a? w2 /a?; q2],

_ ii‘l w; qlznz" (3.8)
& " wigllgs glul-aq —w/a;ql, '

[W/a,wq/a;qz]nzn )
[qZYWZ/QZ;qZ]n n

(wiii)

n,k=0

(Using (2.8) with B,, =

V. CLAUSEN TYPE IDENTITIES
In this section, we deduce the Clausen type identities from the result established in section (3)
(i) Taking 4,, = 1 in (3.2) we get
a,b;qcz/ab c/ab;q;z
g [T
c/a,c VA
=, | “7, (41)

Cc
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Which is the basic analogue of Euler’s transformation.
(ii) For A,, = 1, (3.4) yields the product formula:
x,¥:q,—29 xq.¥q, 9,z
2Py [—xyq ] 2Py [—xyq ]
- O [xyq,xyqz,xzqz,yzqz;qz;zz]
- 4 3|_ _ 2 420,242
xyq, —xyq-,x°y“q
I s (VRPN [xyqz,xyq3,x2q2,y2q2;qz;zz]
(L+xyq) * % l=xyq® —xyq® x*y*q?
Which is known result [Verma and Jain 1; (2.37)P.1031]
Similarly, taking 4,, =1 in (3.3) - (3.8) we have the following results respectively.
Xq.vq;q;,—2/q xX.y,q;Z
(iii) , D, Xy ]ZCI)l [—xyq ]
R [xyq,xyqz,xzqz,yzqz:qz:zz/q2
— 43

21,242

—xyq, —xyq* x*y*q

(4.2)

z(1-xy9) ¢ [*va’xye® x*q*y*e* q% 2%/ q?
Ta(l+ 43 | a2 — a3 y202 52 (4.3)
q(1 +xyq) Xyqs,—xyq-,x*y"q
. Y, =Y¥:q:—2q xq,—xq,q,Z
(iv) , D, y2q ] , D, [xzq ]
D [xyq,—xyq,xyqz,—xyqz;qz;zz]
4 3 qu’qu’nyZqZ
2(1 - x*y*q*) [xyqz, —xyq?,xyq®, —xyq*; q4*; zz]
(1_x2q)(1_y2q)4 3 ’x2q3’y2q3’x2y2q2
'xq,—yq;q;z]

x%q

(4.4)

v) 2Dy
- q% 2% zl-2q;qlw —: q?%; 22
1.2 T2y 001 [y2g0
_ _ x°q (1—x%q) x°q
. cd ;q;zq? c,d ;q;z
(‘UL) Zq)l qu1/2 2 1 [qul/Z ]
=, @ [ c,d,Ved, —Ved :q”z:Z]
43 cd, q¥*Ved, —q*Ved
3 c.d ;q;zq"?] cd qz
('ULL) 2cD1 [qul/Z ZCDI [qu—l/Z ]
- P [ ¢,d,Ved, —Ved qi% 2
473 cdq~v% qV*ed, —q¥*Vcd
cd ;q,2q7/? c,d ;q;z
('ULLL) 2cD1 [qu—l/Z ZCDI [qul/Z ]
- P [ ¢,d,Ved,—Ved ;ql/z;zq‘l/z]
473 cdq™v% qV*Ved, —q¥*Vcd

V. CONCLUSION
In this paper a new method has been developed to establish certain transformation of double g-series in terms of a single series.
These results lead to certain Clausen type identities. With the help of these results it is also possible to establish certain continued
fraction representation involving g- series.

=[-2¢;qle o P (45)

(4.6)

4.7)

(4.8)
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