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1. Introduction, Notations and Definitions
As usual, ¢- series notations for complex number a and ¢ such that |¢| < 1 are

defined as

(a5 q)oo

(a;q)n = (0™ 0w (1-a)(1—aq)---(1—ag"™"), n>0,
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o0

(a; @)oo = [ [ (1 — ag")

r=0
(ar,a2,...,0:5qQ)n = (a1;@)n(a2; @) -+ (ar; @Q)n.
Also,

o

(a1,02, . ari Qoo =[] (050)s

r=1,4=1-r

Lauricella fourth function ®p is defined as,

dp [GZbl,bg,...7bn;C;q;Zl,22,...,Zn:|

— io: (a; q)m1+---+mn (bl; Q)m1 <b2; Q>m2 e (bm Q)mn7 q; Z{nlzgw e Z;Tn (1 1)
(& Qmrtetmn (@G Dimn (G Do -+ (@ Qi

mi,...,Mp=>0

g-Binomial theorem is defined as,

o (G Dn _ (020) (1.2)

[3; App. IV (IV. II)]
Transformation
In this section a transformation formula related to ®p has been established.
Idea has been taken from [2. Theorem (1.3.1) p.6].
Let us consider

io: (UJ; qh>m1+---+mn (bl; qh)mlz71n1 (bZ; qh)mQZ;nz L (bna q )mn n Tn
(€ @) mittmn (@50 m (@50 )me (@™ ¢")m.

mi,...,mn=>0

S Ol ) i (i

M1 yee.ymn=0 (aqh(ml,...,mn);qh)oo(ch )OO (q g )ml (C] 4 )mn
_ (a;0")oc Z Z (c/a; q")pam g "t =4mm) (b M) 2™ (b @), 20
(0" ,, (q"; q")r (q"; 4" ), (q"; 4" )m.,
if |aqh(m1+”'+m“ | <1, max. (|z1],...,|2n|) < 1 then we have
_ (@1¢") i (¢/a;q"),a" i (613 6" )y (224™)™ i (b @" ) (20g™)™
(€ 4" = (¢54")r Sz (d54")m = (@),
(40" c/a q " (12140 (nzad™"5 4"
(6" &= (216" q") 0 (200" 4" o0
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r

_ (aaqh) (bIZh ) b ZTM oo Z C/(l q Zla )r (zn;qh)ra
(654" oo(2150") o0 (203 G r(012150")r " (bnzn; @),

- <a7b1217--'7bnzn;q )OO C/CL, Z17z27”'7Z’n;q ; a
(e 2 e 20 M) oo n1® biz1,b22, ..., bpzy (1.3)

2. Second Transformation Formula for Lauricella Function ®p
In this section a new transformation formula for @ has been established.

let us consider

i (a;qh)ml—i-.u—&-mn (bl;Q)mlz{m (bn;q)ng,T”
o (G )i m (G Om, (% D,
> (056" oo (cq" ™m0 M) (b5 @)y 2™ (B @) 20
(¢;q")oo (aghtmittma)igh) oo (q;q)m, (¢ Q)

mi,..,mn=0
a qrh mi+...4+mn)

:(G;Q)oo Z ZC/CLQ o

b
(C’ q )oo ..... mp=0 r=0
(bla Q)m1z1 (b’n«’ q)mnzgln
(@ @)im, (4 Om,
If |ag™mit-+ma)| < 1 |z| < 1,...,|2,] < 1 then we can write,

h m . h
b17 >m1qT mlzl ! (bna Q)mnqr ng;nn

; oo Z C/CL q
Joo 4= (¢ Dmy (@ D,

Now, applying (1.2) we have

; ooz C/aq blzlq " Qoo (bnznd™; @)oo
— (214" Voo (2005 @)oo

CL, h)ooz C/a q blzb ) (Zl;q)rh (bnzn;Q)oo(Zn;Q)rh
(€:¢")0 = (blzl, (213 Voo (bnzn; Qri(2n; Qoo

_ (a,q) (b1217b2z27~--’bnzn;q)oo i(c/a;qh)r (Zl;q)rhm(zn;Q)rhar
(616" oo (215 Qoo (22} Qoo (205 D)oo = (@"16")r (br21; Do (Buzas )

(@500 (D121, 0222, oo boZn; @)oo xo (¢/a34")r (21, 22, 0y 203 @)@
(ot > )
(€;4") oo (21, 22,5 vy 203 @) 0o — (q"; q")r (b121,b222, ooy bp 2 @)
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3. Special cases
In this section we discuss the special cases of (1.3) and (2.1).
(a) If we put ~ =1 in (1.3) or (2.1) both give following transformation

CI)D[a;bla b27 ceny bn767Q7 21y R2y eny Zn]

o (a7b12’17b2227---abnzn§Q)oo ) C/CL, R15 %2y -y Zny 4; G
- n+1%*n y
(€21, 22, +vs Zn3 @) oo b121,b229, ..., by 2y,

(3.1)
which is a known result [1; (1972 b) p. 621].

Again, taking byz1 = 29,bo20 = 23, ..., bp_12p_1 = 2, in (3.1) we get,
Ppla; za/z1, 23/ 225 ooy Zn ) 201, bui € @5 21, 22, ..y Zn)
bn ny d)oo 1 45
_ (aa z q) (I)l C/G/?Zlaq?a ’ (32)
(Ca 21, Q)oo bnzn

Taking b,z, = 21 in (3.2) we get

‘I)D[a; 22/217 23/227 e Zn/ZnA, 21/Zn; Cyq; 21,22, -y Bn—1, Zn]

(@) (@)oo 1. (3.3)

(05 ¢)oo (a5 @)oo

Again, taking b,z, = ¢/a in (3.2) we obtain,

Ppla; za/z1, 23/ 225 ooy Zn ) 201, bui Abp 2 @5 21, 22, ooy Zn—1, 2n]
(CL, bnzn; Q)oo (azl; Q)oo
(abnzn, 215 @)oo (@3 q)oo
_ (CLZl, C/a’; q)oo ‘ (34)

(9w

Putting n = 2 in (3.1) we get,
®pla; by, by ¢ ¢; 21, 2]

_ (a,b121,b222; @)oo ® cla, 21, 22;q; a (3.5)
(¢, 21,22; @)oo 2| biz1, bazy ' '

Putting byzo = ¢/a in (3.5) we have

D pla; by, be; abaze; q; 21, 2o

(a,b121,¢/a;q)oo 21,22,Q; 0
— @ Y ) b . 3_6
(Ca 21722;(]>oo 20 blzl ( )
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Taking by /2 = a in (3.6) we find

D pla; aze, by; abaza; q; 21, 2]
. (a,b121,¢/a; @)oo (22,0215 Q)0
(C; 21,22;Q)oo (C% a2122;9)oo
_ (¢/a,az,a2;q) (3.7)

(07 21, 225 Q)oo

If we take h = 2 in (1.3) we obtain

[e.9]

Z ((I; q2)m1+...+mn (b17 qz)ml (bna q2)mn Zml Zm"
(€ @) mtotmn (@250 my (@56 m,

n
mi,...,Mmp=0

biz1, ..oy buzn; @2 g2
— (CL, 1215 -+ nzn7q2 )00 n+1q)n C/a7zl7227 y “ny 475 Q ) (38)
(¢, 21, 225 ooy Zn3 %) oo bi21,b229, ..., by 2y

For h =2, (2.1) yields

i (0 6" st tma (b1 Dy (On; D, e
(& @) mitotmn (G Dmi (G Dm "

mi,...,mMn=0

o (a7 2)oo(b1217b2z27"'7bnzn;q)oo C/Cl, 21, 214, ...,Zn,an;QQ;CL
= on+1P2n . (3.9)
(C; )w(zl,ZQ,...,Zn;Q)oo 5121,5121% -uybnzn;bnznq

For n = 2, (3.9) yields

o0

Z (a’;qg)m1+m2 (bl;(J)ml (bz;Q)m z’f“z;m
(¢ @) mitmo (G ODmr (€ Qms

mi,ma=0

_ (a;¢*) oo (D121, D229} ) o o cla, z1, 21q, 22, 224; ¢%; @ (3.10)
(€5 4?) 0 (215 225 @) 0o ST by21, 0121, baza, bazaq ' '

Taking by = 1, by = b and 2z; = z in (3.10) we get
P \/aa _\/57 b;Q;Z
s \/Ea _\/E

(a;q2)oo(bZ;Q)oo C/CL Z, 24, q2'a,
N ® o 11
(G ?)oo(20)0 2| bz,b2g ) (3.11)

This is a transformation of a 3P, series on base ¢ into another 3®, series on base

q2
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