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1. Introduction, Notations and Definitions

In a path-breaking paper, Frankel and Turaev [1] introduced elliptic analogues
of very well-poised basic hypergeometric series. Elliptic hypergeometric series and
their extensions to theta hypergeometric series has become an increasingly active
area of research now these days. So for, many formulae for very well-poised ba-
sic hypergeometric series have already been extended to the elliptic setting. Some
formulae for multi-basic elliptic hypergeometric series appeared in the work of War-
naar [7]. In this paper, using certain identities we have established transformation
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formulae for the theta hypergeometric series.
A modified Jacobi’s theta function with argument z and nome p is defined by,

0(z;p) = [; oo [P/ 7 Ploe = [T,0/7; D)oo

Also,
9(%1,1‘2, 7xT7p> = e(xlup)9<x27p)9($7“7p)7
and .
[ ploo = [ J(1 = 2p")- (1.1)
r=0

Following Gasper and Rahman [2; Chapter 11] theta shifted factorial is defined by,

[a; q, pln = 0(a; p)b(ag; p)...0(ag""; p),
with
Ola; q,plo =1
and ( ) (s1))2
- nqn n

a;q,pl-n = ~——F—.

| ] a™[q/a; ¢, pln
Also,

[ab A2, ...y Ap; Q7p]n == [Cll; %p]n[aZ; q>p]nm[ar; Q7p]n: (12)

where aq,as, ..., a, # 0.
Following Spiridonov [5], we define an ,,1FE,, a theta hypergeometric series with
base ¢ and nome p by,

1,02, ..., Qry1; 4, P; 2 - [al,ag, '-'7ar+1;Q7p]nZn
1B, = 1.3
+1 |: bl,bQ,...,br :| ; [q,bl,bg,...,br;q,p]n ( )

where a's and 0's are never zero. If z and a’s and 0's are independent of p then

. a1,02,...,Ar41,4,P; 2
LZmp—}O 7‘+1E’r b b b
1,Y25 .45 Up

_ g | myazara3q, 052
— r+1Lr
b17b27 ceey b?“

. a1,a,...,0r41;4; 2
= r® { by bo, .., b, } : (1.4)
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For 0 < |¢q|, |p| < 1 and any Re[0, co] there is a non terminating ,1 E, series with
radius of convergence R. In general we call a series (unilateral or bilateral) > ¢,

c
an elliptic hypergeometric series if g(n) = 1 is an elliptic function of n with n
c

considered as a complex variable i.e. g(x) is doubly periodic meromorphic function
of the complex variable x. From (1.3) we have,

o = 00 G g Pl a1, az, .. ars1; ¢, Plor 2™
" [Q7b17b2a"'7br;Q7p]n ’ nr [Qa b17b27"'ab7";q’p]n+1
and hence
g(n) = S _ 0(arq", axq", ..., ar1q"; p)=
cn O(g"tL, b1g", bag™, ..., brg"; D)
we have

() = 0(a1q”, axq”, ..., ap11q4"; p)2
T T b1g7 bag® o, by p)
is a meromorphic function of z. If aj.as....a,41 = (b1.b2...b.)q, then g(z) is an
elliptic function of x, a doubly periodic meromorphic function.

The elliptic hypergeometric function ,. 1 F, is called a well-poised if ga; = asb; =

(1.5)

azbs = ... = a,11b, in which case the balancing condition b,by...b,.q = ayas...a, 11
reduces to

(0l1€1)7drl = (a1a2«--a7~+1)2 (1.6)
Also,

0(ag®;p) _ lav/a,—av/a,av/a/p, —q\/ap; @
0(a;p) [va,—va,/ap,—/a/p; ¢, pln

which is the elliptic analogue of the quotient

1—ag™ _ [gva, —qv/a; gl
l-a [Va, —va;ql,
This is the very well-poised part of , W, series.

Following Spiridonov [5], the very well-poised theta hypergeometric series is defined
by

ie Clq a17a67a77"'7aT+1;q7p]n<ZQ)n

7»+1‘/7~[CL1;CL6,(I7,...,CLT_H;q,p, }
CL p alq/a67 ceey a1Q/&T+17 qap]n

n=0

— +1E \/_ \/ _Q\/a’l y A6y +eey Ary154, P (17)
’ " \/_ —\Vva 7CLIQ/G’67‘“7GIQ/CLT+1
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If the argument z in .1V, is 1, then we suppress 1 and denote it by

T+1‘/T[a17a67a77"'>a7‘+1;Q7p] (18)

Following Gasper and Schlosser [3], we define bi-basic and bi-nome theta hyperge-
ometric series by,

E a17a27"'7ar+1;A17A27"'7As;(Q7p);(Q7P);z
sl T b17b27"'7bs;B1)327"'7Bs

o Z a'la A2y -y Qry1; Q7p]n[AlaA2a '--aAs; Q>P]n'zn (1 9)
n—=0 Q7b17b27"'>b7’;q;p]n[BlvB27'--aBS;Qap]n ’ ‘
where max (|z], |p[, [ql, |P[,|Q[) < 1.
We shall make use of following summation formulae in our analysis,
. aq,aq/bc,aq/bd, aq/cd; q, p|,
10% [aa b7 ¢, d7€7q 7Q7p] = [ d q/ q/ Q/ d p] (110>

lag/b, aq/c,aq/d, aq/bcd; q, pln
[2: (11.2.25), p.307]

provided bede = a?q™t!.

If we take e = ag™™ in the above, we get

_ lag,aq/be,bq, cq; 4, pln
g, aq/b, aq/c, bed; q,p,,

8‘/7[a;b7 C, a/bC;qvp]n (111)

where V7 [a; b, ¢,a/bc; g, pl,, is a truncated theta hypergeometric function defined
by
" p)la, b, ¢, d; g, pla(2q)"

Vzla; b, e, d; q,p; 2 1.12
Vila, Zﬁap )g, aq/b,aq/c,aq/d; q, pl, (1.12)
Also we have
apq, apq/be, d/b, d/c; q, p*],
10Volap; b, ¢, apq/d, ep,q~"; q; p*] = lapq, apa/be, d/b,djci g, p ] (1.13)

lapq/b, apq/c, d,d/bc; q,p?]n

[2; (11.4.11), p.323]
provided bee = adq", |p| < 1.
Setting e = ag"* in (1.13) we have

_ lapg, apq/be, bq, cg; 4, p°]n
lapq /b, apq/c, q, beg; ¢, p?n

sValap; b, ¢, ap/be; ¢; p*] (1.14)
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Again, we have

Zn: 0{ad(rst/q)", (b/d)(r/q)", (c/d)(s/a)", (ad/bc)(t/a)*; P}
0(ad,b/d,c/d,ad/bc;p)

k=0

la; st/ q?, plilb; , plile; s, plelad? /be; ¢, plrg”
dq; q, plxladst/bq; st/q, pli[adrt/cq; rt/q, pllbers/dq; s/ q, plw

X
[
B 0(a, b, c,ad?/be; p)|arst/q?;rst /¢, plaor; T, plalcs; s, pln
N df(ad,b/d,c/d,ad/bc; p)[dq; q, plnladst/bg; st/q, pln]adrt/cq; rt/q, pl,

o ladt/be;t,pln  0(d,ad/b,ad/c,be/d; p)
lbers/dg;rs/q,pl.,  dO(ad,b/d,c/d,ad/bc; p)

[2: (11.6.9), p.327]

(1.15)

As d — 1, the above transformation leads to,

i 0{a(rst/q)",b(r/a)*, c(s/@)*, (a/be)(t/a)"; P}
0(a,b,c,a/be;p)

k=0

" la;rst/q?, plilb; 7, plilc; s, plkla/be; t, plig
[4; 4, plilast/bq; st/q, plelart/cq; rt/q, plelbers/q;rs/q, pli

~arst/q*; st/ plalbrsr, plales; s, plulat /b t, ply (1.16)

[9: 4, plnlast/bg; st/ q, plnlart/cq; vt/ q, plalbers/q;rs/q, pl
In order to establish the transformation formulae we shall make use of following
identities.

In 1944, Bailey stated following theorem which is known as Bailey’s transform,
If

Bn = Z Ay Up—rUnr (117)
r=0
and
Tn = Z 5rur—nvn+r = Z 5r+nurvr+2n (118)
r=n r=0

then under suitable condition of convergence,

> = Bad, (1.19)
n=0 n=0
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[4; (2.4.1;2.4.2 and 2.4.3), p.58,59]
where o, d,,u, and v, are any rational functions of r alone.
If we choose u, = v, = 1 and 0, = 2" in (1.17) and (1.18) then Bailey’s transform
takes the form,

If .
Bu= (1.20)
r=0
and .
Y = an (1.21)
r=0
then,

i a,z" = (1—2) iﬁnz” (1.22)
n=0 n=0

provided the series on both sides are convergent.
We shall also make use of the following known series transformations,

n

n—k n n—k
DM A=Y AN (1.23)
k=0  j=0 k=0  j=0

[2; (11.6.18), p.329]
(A, and A, being two arbitrary sequences)

and
n m n n n—1 r
YIUID LIS ST LA SIS SLANNNIEY
m=0 r=o k=0 =0 r=0 m=0

[6; (2), p.1539]

(c and 6, being two arbitrary sequences)
2. Main Results

In this section we shall establish transformation formulae for theta hypergeo-
metric series.
(i) If we choose,
0(ag®; p)la, b, c, a/be; q,plrq"
0(a;p)la, aq/b, aq/c, beg; g, pl,
in (1.20) and use (1.11) we get

r =

lag, aq/be, by, cq; q, Dl

5n::
[q,aq/b, aq/c, beg; q, pln
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substituting this values of «,, and f,, in (1.22) we get

. (1 aq, aq/be, bq, cq; q, p; z
8‘/7[a7 b7 c, CL/bC, q,P; Z] - (1 Z) 4E3 CLQ/b, CLQ/C, bcq y

where either b or ¢ is of the form ¢~™"
(ii) Next, setting

~ O(apg®;p?)[ab, b, ¢, ap/be; q, ), q"
0(ap; p?)[q, apq/b, apq/c, beg; q, p?),

in (1.20) and applying (1.14), we get

_ lapg, apq/be, by, cg; ¢, p*]n
g, apq/b, apq/c, beg; g, Pl

with the above values of «a,, and 3, in (1.22), we get

be,bq, cq; q, p*; 2
Vilap; b, ¢, ap/be; q, p*; 2] = (1 — 2) 4 F apq, apq/be, bg, cg; g, p; ,
sVilap:b.c.ap/be,q,p% 2] = (1= 2) 3{aPQ/b,apq/c,bcq

where either b or ¢ is of the form ¢7".

Replacing a by a/p in the above, we get

. 241 aq, aq/be, bq, ¢q; q,p*;
8‘/7[a7 b7 C, a/bc, q,p; Z] - (1 Z) 4E3 |: CZ(J/b, CZ(J/C, bCC] .

Again, (2.2) with a replaced by a/q yields

. R ap, ap/be, bq, cq; g, p*; 2
sValap/q; b, ¢, ap/beg; q,p7; 2] = (1 — 2) 4 By { ap /b ap)e. beg :
(iii) Further, if we set

_ {ad(rst/q)", (b/d)(r/q)", (c/d)(s/a)", (ad/bc)(t/a)*; P}
O(ad,b/d,c/d,ad/be;p)

g

[a;rst/q?, plilb; r, plilc; s, plklad? /be; t, plig®
[dg; q, plkladst/bg; st/q, pliladrt/cq;rt/q, pllbers/dq; rs/q, plx
in (1.20) and use (1.15), we get

5, = 0(a,b, c,ad” /be; p)larst/q*; st/ g%, plalbrir, placs; s, pla

~ df(ad,b/d, c/d, ad/bc; p)[dg; q, pln[adst /bg; st/ q, plu[adrt/cq; Tt/ q, ]n

51

(2.1)
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_lodt/bet. gl 6(d ad/bad/e,be/d:p)
lbers/dg;rs/q,pln  dO(ad,b/d,c/d,ad/bc;p)
Substituting the above values in (1.22), we get

f: Olad(rst/q)", (b/d)(r/q)", (c/d)(s/a)", (ad/bc)(t/@)"; P}
O(ad,b/d,c/d,ad/bc;p)

n=0

[a:75t/q?, plalb; 7, plules s, pluad® /be; t, plugz"

dg; q; plnladst /bg; st/q, plnladrt/cq; vt/ q, plnlbers/dg; s /¢, pln
(-2 0(a, b, c, ad? /bc; p) i larst/q* rst/q?, pln[brs T, plalcs; s, pln

df(ad,b/d, c/d, ad/bc; p) “= [dq; . plnladst/bg; st/q, plaladrt/cq;rt/q, pla

y lad®t/be;t, pl,  0(d,ad/b,ad/c,be/d; p)
lbers/dq;rs/q,pl,  db(ad,b/d,c/d,ad/bc;p)’

where either b or ¢ is of the form ¢~"
Now, setting d = 1 in (2.5), we get

i 0fa(rst/q)",b(r/a)",c(s/9)", (a/bo)(t/a)"; P}
0(a,b,c,a/be;p)

T

(2.5)

n=0
la; st /q?, pln[b; 7, Plnlc; s, plula/be; t, plngz"
[4; q, plnlast/bg; st/q, plnlart/cq; vt/ q, plulbers/q; s/ q, pln
L [arst/q?;rst]/q?, plalbrir, plalcs; s, pla lat/be; t, pl,,
=(1-2)) — : : :
[4; q, plnlast/bg; st/ q, plnlart/cq; vt/ q, ply [bers/q;rs/q, pla

(2.6)
n=0

where either b or ¢ is of the form ¢~

With r = s =1t = ¢ in (2.6), we get

i 0(aq™; p)la; ¢, plnlb; ¢, Plnle; ¢, plnla/bc; g, pln(2q)"
= 0(a;p)[g; 4, plnlaq/b; 4, plnlag/c; 4, plalbeg; 4, pln

 [ag, bg cq, aq/be; ¢, plaz"
=(1-=z 2.7
(=2 nz% g, aq/b, ag/c,beg; g, pln 27)
where either b or ¢ is of the form ¢~
which is precisely (2.1).
Taking b = ¢ = a in (2.7) we have,

o0

0(aq™; p)la; q, pl3[1/a; q, pln(2q)
2 0(a; p)la; ¢, p3[a*q; ¢, pln

n

n=0
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0 n
9y lag; ¢, pln="[a/a; 4, plnz 2.8)
—~  [gq,p3*q; 4 0]

provided a is of the form ¢™.

(iv) Choosing
_ 0@ P, 8,7, /By, Q, Pl Q"
"0 P)[Q.aQ/B,aQ/y, B1Q: Q, P,

and
9(ag*;p)la,b, c,a/bc; q, plrq"
(a;p)lq, aq/b, aq/c, beg; q,pl,

in (1.23) and using (1.11) we get,

A =

[QQ’ ﬁ’Y’ﬁQ VQ Q, Pi| £ [ (Z,Q\/a, _q\/aqu (1,/ 7_Q\/a’_? b, c, a/bc;
Q.52 MQ,Q,PL S VA= va, vap —ap.aa/b.aafe,bea

Q™ 1Q™ %, Q7 (¢,0), (Q, P); —1

Q" BTt QT Q"
Y o ) a P B 4

_ laq, bq, cq, aq/bc; q, pln g a, Qva, —Qv/a, Q\/E —QVaP, B, %%
lg.a0/b.ag/c.beqiq.pln T | /o, —/a, VaP.— /5, 52,99, 5yQ

g gq S0 7 (Q, P, (q,p); 1 29)
A B '
'’ a ) a ” b ¢

(v) Next setting
0(ag*;p)la,b, c,a/bc; q,plrq"

A, =
(a;p)lq, aq/b, ag/c, beg; q,pl,

and
4 - 0(apiqi”; pi)lap, B, 7, op1 /By 4, pilral
Y, - p2 . 2
(04}31,271)[(117Oépl(h/ﬁaOép1Q1/’Y75’VCI17Q17P1]r

in (1.23) and using (1.11) and (1.14), we get

[04])1(]1; Oéplfh/ﬁ% Bar, Yq1; 41, p%]n
lapra1 /B, aqupr /7, Byar, qus 1, piln
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(Z,Q\/_, _q\/avq %7 —d4,/ap, bv Gy ﬁ;

X 12Em

\/aa_\/a7 \/a_pa_ %7%7%17{)6(];

Bar ™ ver" oql "

ap1 ' apy 75_77Q17na (qap)a(q17p1)7_1

cal” Byl et "
a0 a0 B

_ lag,bg, cq, aq/bc; g, pln
g, aq/b, agq/c,beg; q, pla

api1, qi/AP1, —q14/CQP1, 1 a/Pth\/@p“i’aﬁa%Oépl/ﬁ’Y;
\V OP1, —/OP1, \/ Oépi{)y -V a/pla aplﬂh/ﬁ? Oépl%/% Byaqu;

bg™" cqg”" g™

a ' a 0 be 7q_n;(q1ap1)a<Q7p);_1

.g " beg " "

' a ' a ' b ¢

X 121

(2.10)

(vi) Choosing
A\ = 0(ag®*;p)la, b, c,a/bc; q, plrg”
"7 6(a; p)lg, ag/b, ag/c, beg; 4, pl

and
A, = 0{ad(rst/q)*, 5(r/q)k, 2(s/q)¥, (@) B7)(t/q1)*; p}
0(ad, 3/6,7/0,6/Bv;p1)
la; st/ qF, pilklB;r, pali[ys 5, paleld®/ By; t, pa kgl
0q1; qu, prlkladst/Bau; st/qu, pali[adrt /yqus vt/ qu, pale[Byrs/qus s/ qu, pak
in (1.23) and using (1.11) and (1.15), we get

ad? rst rst ad’t
0 <Oz,6,% —;pl) <a?; —g,pl) (Brsr, pL)n(7S; 8, 01)n (—;t,pl)

T

By 1 4 By

ad ad st st adrt rt rs Ts
59 (a57é7 7_;p1> (5q1;qlap1)n (__a_apl) <__7_7p1) (@_7_&01)
0 By B a1 ¢ A~ \7 @1 @1 n b1 ¢ n

a g " B (st\ " st ]
0(ag™; p) [a,b,c,—;q,p] || = (=) i =m

n be k ) P G TRN 51
X =k

=0 aq aq 1 [rst\ " rst 1 _ |
0 a, [ ) ) ,bC 14, i| - ; ) ST n;r7
(a:p) @ 57— qqpk[a<q%) Z plL{ﬁ P

S

1
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l(r_t) o rt J (rs)n,ﬁ n ad ad By
ad \ ¢ By g . [5’?’7’7’“]

L. BY . - By as.
[78 asap:| |: 52t t7p1:| 50 |:Oé(5, 57 5’/8’}/,1)1

k

[aq, be’ ,bq, cq; q, p}

aq
[q, 5 —, beg; q,p}
C n

fos () 5(5) 3(2) 5 (5)
[aq,b bq,cqqphn a) d\a) d\a) By\a/)

q
4 : By ad
[q, 7 ?,bcq,q,p}n k=0 0 (a(g’ o %’ ;p1)

1

B
ad st st adrt rt Byrs rs
bqi;q,p )k | >——s—p1) | ———m1) |—=—;—.m
Ba ¢ kN7 491 q1 k 01 ¢ &

X

rst ad?
(a—Q,pl) (Bsr,p1)(7; 8,01k —;t,pl)
q k Y k

b ., ¢ _,q¢"
aq 75q ) b aq 7Q7p
=P (2.11)
{q beg™™ ¢ g }
b ) b ’q7p
a a b c %

For § =1, in (2.11) yields

rst rst ot

;=01 | (Brir, p)a(78; 8, 01)n (—;t,pl)
( R )n( ) ) By n

ast st art rt s T8

(ql q17p1) D1 — b1 /87_ —, D1

Ba' o) \va « " @ q n

a Y B (st " st
. 0(ag™;p) [a, b,c, b—;q,p] ¢ 6" a0, [— (—) ;—,pll
C k a \ q1 &

X
=0 aq aq 1 [rst\ " rst 1 _
80’7 |:,—,—,bC; ) i| - 9 Yy 5 -r n;r7
(a:p) |4 57— qqpk[a<q%) " plL{B P

X
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v (rt) o rt 1 (7’3)” rs

— |\ = ) y D1

a \q1 ﬁ’y Q1 X
1

|:_S_n;57p1:| [@t_n t7p1:|

g k k

k k k k
“ e (o) o (7) v(S) 5 (i)
[aq,b—,bq,cq;q,ph n a/) " \q/) " By ’

e ] (s ton)

56

«

rst
o;—,p1 ) (Bir,p)k(y; s, p1)k (—;tpl) @
( q% )k By k '

X
o st st art rt rs T8
(g0 | z— — ) |———m ) (Br——.m;
Y4 Q1 k @ @ k

Ba ¢
b ., c ., q¢"
aq ’CLq ) b 7q 7q7p
X k. (2.12)
{q beg™™ ¢ q }
) ) ) 7Q’p
a a b c k

Taking r =s=¢=1t=q and p; = p in (2.12) we get,
a

[aq; ¢, p]n|Ba; ¢, Pln[VE @, P)n {57’ q,p]n

ag aq
[—, —, B¢ q,p}
By

X

n

a By -n qg"
n 0(ag®;p) [a,b,c,%;q,ph{q PRI vl p} q"
k
aq aq " " " B
k=0 0((1,]9) |:q7_7_7bcq; Q7p] ) ) )
b a By o

[aq, = ,bq, cq; q, p]

X

"
k

= aq LIV
[q, 5 —, beg; qm]
C n
« . b . q
n 0(ag™;p) [aﬁ,%—;q,p} [q ,—q ", =q ,—;q,p} q
By k a k
aq g™ g™ ¢ beg™ (2.13)
k=0 :
(ap){ 3 Bqup]k{a,b,c, . L

X
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(vii) Next setting
0(ag*; p)la,b, c,a/be; q, plrq"
(a;p)lq, aq/b, aq/c, beg; q, pl,

o, =

and
O(ap1qi; p})lapr, 8,7, ap1/B7; @1, Pilrd)

 O(apy;p)lar, apray /B, aprar /7, Byass av, pi
in (1.24) and using (1.11) and (1.14), we get

LEy | 0P /P —01/aP1 Vo/pi, —aN/apt, 8,7, api /By
\VaP1, —4/QP1, \/ Oép:fa —V Oé/pb apﬂ]l/@ Oéplﬁh/% Byq1;

ag, bg, cq, aq/be; (q1,p7), (q,p); =1 | _
;q,aq/b,aq/c,beg .

[G’Qa bga cq, CLC]/bC, Q>P]n[ap1Q17 aplq1/ﬁ77 5(]17 Y415 491, p%]n
lq,aq/b, aq/c,beq; q, plalapiai /B, cqipr /7, Byar, @ a1, Piln

G(an,b, C, a/bc;p) By { QP1Q1>QP1Q1/57;5Q1,791;
0(q,aq/b,aq/c,beg; p) apiq1/ B, aprai /7, Byar;

saq”, *va, —¢*v/a, ¢*\/a/p, ¢*\/ap, bq, cq, aq/bc; (ql,p?),(q,p);—ll
;4% 4v/a, —qv/a, ¢ /ap, —q\/a/p, ag® /b, aq? /¢, beg? -

which a transformation involving truncated series.
(viii) Setting

9(ag™;p)a, b, c,a/be; q, plrq”
6(a;p)lq, aq/b, aq/c, beg; q, plr

5 — 0{alrst/q)", B(r/q)*,v(s/a)", (a/B)(t/q)*; p}
’ 0(a, B, 7, a/Bv;p)
o st /i, plelBs r, palily; 8, palila/ Bt puledt
[q1; @1, palelast/ Baus st/ qu, prlklart /vqus vt/ g, pak[Byrs/aus st/ palw
in (1.24) and using (1.11) and (1.16), we get

Z": 0{a(rst/q)™, B(r/q)™, v(s/q)™ (a/B7)(t/q)™; v}
O(c, 8,7y, 0/ By;p)

ap =

and

m=0

la; 75t/ a3, prlm |65 7, 1l [V; S, D1lmla/ Bi t, D1]mal”
[q1; g1, p1]mlast/ Bau; st/ qu, prlmlort/yqu rt/av, prlmlBYrs/qu; st/ ar, pilm
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lag, bq, cq, aq/bc; g, plm
[, aq/b, aq/c, beq; ¢, plm
_ lag, bq, cq, aq/bc; g, plalarst /i, pilalBri T, prlalvs; s, piln
[¢,aq/b,aq/c,beq; ¢, plular; qu, prlnlast/Baqu; st/ qu, pilalart /yqu; vt/ qu, piln

[at/Bv;t, piln B q0(aq?, b, c,a/bc;p)
[Byrs/qu;sr/q,mln 0(q, aq/b, ag/c, beg; p)
n-1 22

p)lagq, bq, cq, aq/be; q, plilarst /gl rst/ g3, pilk
0(aq?; p)lq?, aq®/b, aq?/c, beq?; q, plklar; g1, i)k

[Brsr, pililys: s, plklat/Bys t, pi)eg”
(2.14)
last/Bqu; st/qu, pilelart/yqusrt/qu, pale[Byrs/aus s1/qu, Pk
Forr=s=t=q = q and p; = p, (2.14) yields

2m
ie(aq )[,B’y,qup] [aq,b bq,cqqp}

ag aq aq )
m= 0‘9(0& p) |: 6 ,ﬂ’yq q, p:| [Q7 b ) c abCQ7Q7p}

2«9

m

m
m

{aq,bq,cq,b— aq, Bq,vq, 67’(] p}

n

qf [aq2 b,c, bﬁ;p]

aq aq aqg oq B _q q }
Q>Q7_7_7bcq7_7_>ﬁ7q;(bp 9 |:q’ b ’ bcq P
b’ c By

n

X

[y

n—

aq ag
0(aq™*?; p) {aq,bq,cq, —, aq, Bg,7q, —;q,p] q"
" be By

k

(2.15)

e
Il

2 2
ag® aq aq aq
0 O(ag’;p) [qQ,—,—,bcq2,q,—,—,67q;q,p]
b c By >
(ix) Choosing
ap
0(apq®; p*) [ap,b , b—;q,p2] q"

0(ap; p°) [q ]Zq 4 beg:q, p]

{ rst k T F S k o t k
q1 q1 q1 By \ ¢
Op = o
9 (Oé, ﬁ? 77 m:pl)

A —

and
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rst Q i
o;—p1 ) (Bsr,p0)k(: 5, 01)k <—;t>P1) q
( q2 >k( ) ﬁ’y k !

1

ast st art rt rs rs
(CI1;C]17P1)k oy 4! —— Db By— y P1
Ba i) \va @ f an ¢ L

in (1.24) and using (1.14) and (1.16) we find
k k k k
) ) ()
il Uil 1 By \a
(a a ﬁ'y’pl)

rst
(a;?,pl) (B5 7, p1)k(7; 8,01k
k

1
X
o st st art rt rs rs
(qsqu.p)e({=——.m ) |———.m ) (Br——.m
Ba ¢ r\7q1 q1 k q1 q1 k

apq

apq, bq, cq, Do P
apq apq

[q,T,—bcq; pQ]

rst rst
[apq,bq,cq, 14, p2] (a—gs—g,pl) (Br; T, p1)n
b ql Q]. n

apq apq 9 a st st
[CJ’—,T,bcq;q,p} (q1:q1,p0)n { =3 — 11

X

e
Il
o

X

b Ba ¢
at ap
(558, P1)n 5_7;t7p1 q0 [apq b, c, » ,p}
X 7 —
apq apq
(gr_t;r_t’pl) (ﬁ E E ) 0 [q,T,T,bcq;pQ]
YTa@ G n o a’ n

apq
n=1 0(apq®**?; p?) [apq,b c, be —q, p] q"

X X
kz;g 2, 2 apq’ pq
(apg®; p*) |4, p ,beg®; q,p°
¢ k
rst rst ot
a—;—,p1 | (Brir, p1)k (783 5,01)k (—; t,pl)
( at’ ai )k By k

X .
ast st art rt rs rs
(Q1;Q17p1)k oy 4! —— D By—;—,m
Bq qQ1 r \7¢ 1 k 91 G &

29

(2.16)
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Forr=s=t=q = q and p; = p, (2.16) yields

n 0(ag™; )[046% ,qp] q’“[ }
Z By apq, b bq7cq q,p
o aPq apg }
k=0 f(a;p) {q, —, —,ﬁvq;q,p] [q’ b ybeqi ¢, p
B k
apq aq
[apq, b, cq, E;q,ﬁ] [aq,ﬁqmq, E;q,p] q0 [ap,b c, bp,p }
n n
— — X
apq apq aq aq apq apq . 2}
[q, bcq,qp} 4, ——, Bv¢ ¢, p G[q, L
b C ﬂ Y n
apq aq
1 0(apg®*?; p?) [apq,bq,cq, —;q,pz] q" laq,ﬁq,% —;q,p]
» be i CARNR TPRT S
apq® apq aq aq
k=0 f(ap; p°) {qQ } [q, , B7¢; 4, p}
b c k By k

It is evident that we can establish several other interesting transformations involv-
ing theta functions.
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