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1. Introduction, Notations and Definitions
As usual for complex numbers a and ¢, |g| < 1, the g—shifted factorial is defined
as,
(a;q)n = (1 —a)(1 —aq)...(1 —ag"™ "), n>0,
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we also write it as,

N G ) R
(G,Q)n - (GQ";Q)OO = ( 7Q>0 17
where .
(4;9)00 = [ (1 = ag").

Also, for brevity we write,

(a1, ag, ..., ar; Q) = (a1;@)nla2; Qn...(ar; @)n

and
(a1, a9, ...y ar; @)oo = (a1;9)00(A2; @) so---(Ar; @) -

A basic hypergeometric series is defined as,

o0
A1,A2; -5 Qry1;G5 2 :| _ E (a17a27"'7a7‘+1;q)nzn

1D, , <1
Py b b, (461,02, 1 b D) 12

n=0

2. Identities

In this section we deduce certain identities from Sears transformation. Some of
the results of Ramanujan in his ‘Lost’ Notebook are deducible from Sears transfor-
mation. For detail about Ramanujan’s results deducible from Sears transformation
one is referred [2; chapter 2] and Singh et al. [5, 6, 7].
Sears transformation is,

wbeg e | _ (e/adeficie o [ adfb,dfcas
'O Ghe | ) ) ) 4y g 21
} (e, de/abc; q)oe ° - | d,de/be (2.1)

where |4 | < 1 and [e/a| < 1.

[3; App. III (II1.9)]
(i) Taking c=e, a,b — oo and d = ¢ in (2.1) we get
a1 i (=1 g "V (g /e q)uc” 2.2)
— (0, (50 = ()7 '

n

For ¢ = ¢, (2.2) yields,

2

Z(qn — (2.3)

(g9 (G0
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which is a well known identity related to the partition theory [4; (6.4.1) p. 226].
Putting ¢ = —¢ in (2.2) we get

o n? n(n—i—l)/?(

2 ¢ —; @)n1
)2 (—aq 2 (¢:9)2 ' 24

(% 9), ot

n=0

(ii) Taking a,b — o0, e = c= —q¢ = d in (2.1) we get

" (=) 1 2
= = (49" ) so- 2.5
Dy e R e (25)
Comparing (2.3) and (2.4) we find
©  _n(n+1)/2 —1:9), —:q) oo 1
q L@ (=00 _ — (2.6)
—~ (¢ @)n (@ Do (4 Doo(d36%) o0

(iii) Taking a,b — 0o, d =e = —q and ¢ = ¢ in (2.1) we get

f(Q)ZZ(q

2 (—qiq)

n? > n (n+1)/

Z NeEwol (2.7)

n=

f(g) is a mock-theta function of order three [1; (2.1) page 52].
(iv) Putting ¢ = —1 in (2.2) we get

i ¢" 1 i ¢"" VP (—g @) 28)
= (0n 260 (¢:9)2
(v) Taking a,b,c — oo in (2.1) we find
00 (_1)nq3n(n71)/2(de) _ i Jrgnn=1)/2en 29)
—~ (¢.d.€e;q)n — q,d Dn

Taking d = e = ¢ in (2.9) we find,

Putting d = ¢, e = —q in (2.9) we have

n n(3n+1)/ n(n+1)/2

i S | (2.10)

n

0 n(3n+1)/2 1 X n(n+1)/2

. q
Z ~Cgo) Z PAvEE (2.11)

- ~¢;Q)n o = (607
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Again, taking d = —q and e = ¢ in (2.9) we find

i n(3n+1)/2 i n n(n+1)/
. (2.12)
n= - Q) =0
Comparing (2.11) and (2.12) we find,
x  n n+1)/2 n n(n+1)/
q q q 00
Z e Z . (2.13)
n= 79 n =0
Putting d = e = —¢ in (2.9) we have
i (_1)nqn(3n+1)/2 1 o qn(n+1)/2 (2 14)
(PG Dn (00 = (0% ¢%)n '
Taking d = e = —1 in (2.9) we get
i n 3nn 1)/2 1 i qn(n—l)/2 ( )
= ) 2.15
= (GO)n(-1:0)7%  2(-¢ Do = (¢ Dn(=1:On
Putting d = wq and e = w?q in (2.9) we get,
0 l)nq3n(n+1)/2 OO n n+1)/2w2n
_ . (216
nz: 1+(1+61) (I +q"+¢*") w2qq ; (¢:wq; q)n (216)

where w is the cube root of unity.
Again putting d = —wq and e = —w?q in (2.9) we get

i (_l)nq3n(n+1)/2 1 00 qn(n+1)/2w2n (2 17)
(G a(l—q+q)..L—q"+¢)  (~0¢G 0w = (0 —wg )’

where w = 2/3,

For a =¢q, a,b - 00, d =e = —q, (1.1) yields

('n+1)/

oo q o0
2 (—: 9% Z P (2.18)

replacing ¢ by ¢* in (2.1) we get

S~ (b >n<c;e§abc>" _ (efodejbei g g (@ dbde D) (2" p 1)

(P de;)n (e,defabe; o 2= (@2, d, de/be; %), \a

n=0 n=
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Taking ¢ = ¢?, b = e, a — oo in (2.19) we find,

U (47 @ S O
; (d; ¢%)n <q2) N Z (¢*.d,d/q* ¢*)n - (220)

Putting d = —¢* in (2.20) we get

i q"" K 1 q ooz )"q" " (=g e, =16
= — %, =% —1¢%),
1q<”§: B e L R X0
(€ = (¢ q")n
For e = —¢q, (2.21) yields,
> n(n—1)
" 1 ¢%)s o 0" (43 q
= : 2.22
27 o s 22

Putting e = 0 in (2.21) we find,

- qnn 2 S (_1)nq2n2 o(_ 2.2 - (_1)nq2n2
Z (=1;¢")oc ZW_Q( q,q)oonzzf)—(q4;q4)n. (2.23)

n= n=0

Certain other identities can also be deduced.
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