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1. INTRODUCTION
Ramanujan made profound contributions in the field of gq—series and in his lost notebook more

attention had been paid to hypergeometric series and basic hypergeometric series. Ramanujan
rediscovered a number of classical formulae including those attached to the names of Gauss, Kummer,
Dixon, Dougall. Although Ramanujan left no clue of how he discovered these fascinating formulae and
theorems. Ramanujan in his last communication to Hardy, quoted about certain Mock theta functions of
order three, five and seven in his and later on Watson, G. N. [14,15], Andrews, G. E. [5] and Agarwal, R.
P. [1] contributed significantly to the theory of Mock theta functions. The general identities introduced by
Andrews G. E. [4,5] related with Mock theta functions was a very general class of basic hypergeometric
transformation and it was shown by Agarwal, R. P. [2,3] in his work based on Mock theta functions.
Srivastava, A. K. [11] made an attempt about partial Mock theta functions, due to this process
interrelationship came in picture as partial Mock theta functions plays a very crucial role regarding
computation of new Mock theta functions. Srivastava Pankaj [12] introduced compact form of
representation of all Mock theta functions by making use of identity due to Jain, V. K. and Srivastava, H.
M. [6] later on Srivastava Pankaj and Wabhidi, A. J. [13] studied basic hypergeometric structure of
Hikami’s Mock theta functions with some its properties. Recently M. Pathak and Srivastava Pankaj [9]
established new representations of complete Mock theta functions of order eight. The present research
article deals with new representation of Mock theta functions introduced by Ramanujan and Hikami [7,8]
respectively by making use of identity established by Srivastava, A. K.

2. Notations and Definitions
For real or complexq, |q|<1, let

[a:q], =(1-a)@-aq)-A-ag™),  [aiql,=1 2.1)
[a;q], =1j(1—aq”) 2.2)

gl - 1254l
ik = gl 23

Basic hypergeometric series is defined as:
a,,8,,a,:0:2] &[a,a,,...,a,:q] z"q" "'
rrs A :Z b b b
b,b,, - b.:q = [ab.b,...b;q],
Convergent for |q|<1, [z|<o if 1>0 and max(|q|,|z|)<1 if1=0.

Also, [a,,8,,...a,;q], =[a,;q],[a,;ql,..-[a,; ], (2.4)
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A truncated basic hypergeometric series is defined as:
¢ {al,az,... ar;q-z} Z[a'l az ..... q] an/ln(n—l)lz
rvs b1’b2’ . ,bs,q N n=0 q bl’bZ""’bS’q]n
We shall make use of foIIowmg |dent|ty in our analysiS'

A(q)ZB (@) Zar+C (q)Zam Zcm(q)am

m=0 r=0 m=0 m=0
where
(ag—e)(e—ba) [a.b;q],q"
A(q) = , B, (Q) =t
) (q—e)(e —aba) (@ le,abq/e;q],

le/q,abq/e;q], le/q.abq/e;q],
a) Mock theta functions of order three are:

f(q)= Z[ 0 ]2, ¢(Q)=Zm‘

W(Q)ZZﬁ Z(Q)Zg[ o, coqq]

0 © n(n+l)
@)= nZ(‘i[qq] 1 V(q):nz_;[qq] .

i q2n(n+l)
pQ)= :
o, 0’001,
Partial Mock theta functions of order three:

nZ

2n(n+l)

W@=2 e ¢N(q>=i1—3%r
v (0) = ZI_F zN(q)=nZ=;[ vy a)qq}
. ﬂ N n(n+1)
(O (Q) - [q q ]n+l v (q) nz[ a:q ]n+l
N 2n(n+1)
pu(@=>

=g, 0°0,9%],,,
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(2.5)

(2.6)

(2.7)

(2.8)
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b) Mock theta functions of order five are:

HORDI (@) = iq“z[ 6],
wo(Q)=i[—q;q]nq(”*l’(“*2)’2, Fo(a) =§)[ ¢
q"[a;ql,
%)= Z [a; 0l
0 n(n+1) ®© )
f,(q) =Z[q ¢,(q) =Zq‘”*” [-a;9°],,
0 q2n(n+1)

v (@) =D [-0;91,0"™"%,  F(q) =

7(9) = Z ?q [g]zq ]1

n=0 [q! qz]n+1

(2.9)
Partial Mock theta functions of order five:
N
fon (@) = Z Gon (@) =>0" [-0;9°],,
2[-9;ql, Pt
N q2n2
wo,N(Q)=Z[—q:q]nq(”*”‘”*2”2, Fon (@)=Y —
n=0 n=0 [qiq n
N n
Ko ()
N Z:(; q]2n
N n(n+1) 1 )
fon (@) Z . i (Q)=Zq‘”*) [-a;9°],,
=O n=0
/2 N q2n(n+1)
7)) =Z[—q:q]nq”<”” . Fa@=)]
n=0 o (0071
lN(q) Z? [q]q]
(O O] P (2.10)
d) Mock theta functions of order seven are:
- = 9" [q;0] 9" [q; al,
So(@ =277 ()=
° Z; gl Z H1 .
9" "[q;q],
3,(@) =
2 Z CHC1
(2.11)
Partial Mock theta functions of order seven:
q z[q'q] g’ [9;al,
(@)= =) ——"
S Z 2 [9;0],, S Z (00T
qn +n
3, ()=
" Z [q q]2n+1
(2.12)
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e) Hikami Mock theta functions of order two, four and eight:
D.(0)= Zq[q[qq]‘“ D,(0)= 3 ok [nff T, it
[ n+1l ] n=0 [ ! n+l] (213)
MO Z g s zq -
n=0 ’q]n+1 n=0 ’q]n+1
Partial Hikami Mock theta function
Dy (@) = zq[[ T D) zq[[nj ]‘”
q q n+1 n=0 q !q n+1 (214)
I,y (Q) = Z E+1q ;1 ] ) lan (Q) = zq [,quq(} i
n+l n+1l

3. MAIN RESULTS
In this section we shall establish new representations involving partial Mock theta functions of
order three, five and seven. Also, partial Hikami Mock theta functions of order two, four and eight
respectively.

a) Representation of Mock theta functions of order three:

[abial, oy 4labiaid’ }A S o
[e/q,abq/e;q]., @ 2¢4L/q,abq/e,—q,—q;q (q)% n(Df (@) 3.1)

bl ¢{a,b;q:q }—A(q)i B,(6) 4 )

[e/q,abq/e;q], _e/q,abq/e,iq,—iq;q powrd (3.2)
[a,b;q] a,b;q;q”
> = ~A@Y B, (@), 33
[o7q.aba/e:ql. v (Q)=, 4, e/q.aba/e.q" g% (q)Z 2 (@, (a) (3.3)
[a,b;q] a,b;q;0° 2
. _ ~A@) B (@) 7. 3.4
fe/a,.aba/e.dl. 2(0)=,¢, e/q1abq/e1_wq’_wzq;q (q)mZ:0 @ zn(@  (34)
[a,b;ql, a,b;q;9°
i (q)_ 2 274 2 2
[e/q,abq/e;q], ( q) e/q,abq/e,q%,9%;q (35)
- A(q)Z B, (a) @, (q)
[a,b;q].. a,b;q;q
1) =
[e/q.abq/e;q]., = (1+0|) ij{e/q,fslbq/e,—tf;<12 (3.6)
- A(q)Z B, (a) v, (q)
m=0
[a,b;q], ~ 1 a,b;q;q°
[e/q,abq/e;q]. P(A) (1-wq)(1-0%q) 2¢4L/q,abq/e,a)q3a)2q3;q2 (3.7)
- A(@)2.B,.(a) 2, (1)
m=0
b) Representation of Mock theta functions of order five:
[a,b;q] a,b;q;q° c
= f = -A B f 3.8
[e/q,abq/E;Q]m O(q) 2¢3L/q,abq/e,—q;q (q)é m(q) O,m(q) ( )
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[a,b,q] a’b’iql/21_iql/2;q;qZ ©
o _ —A B 3.9
fe/q.ab0/6:aL. $ ()=, ¢, e/q.abq /e (q)é W @Ddn@  (39)
[a,b;ql..

[e/q,abg/e;q],

_ o lab-gigigt | 8
wo(0)=q 3¢2L Jq.abq /e;q} A(q%Bm(q)wo,m(q) (3.10)

g e <q>=z¢{§}232;32/e,qw,-qm;q} AL B (@ (@ (1D
sl ™ 4: e qz;qz} - AW B, @) 260 (0

(3.12)
[e/ (gaagch]ew ql.. L= 42 /2 Zt;gz,e,_q; q} - A(q)g B, (a) f,, (a) (3.13)

e/ tgaa:))q(j]ew al. AlA)=9 %, [2 ,2?;: };i;zm o qz} - A(Q)g B.(@)¢,(a) (3.14)
[e/éaasq(j]ew al., V(@)= {: /Z:ijqq, 2 ;J - A(Q)g B (@) w10 (0) (3.15)
[e/féséj]ei g, 9= ﬁ 42,21; e qs;qz}— A(q)ZBm @F..@) (3.16)
[e/cgaasq(j]ew ql. Zl(q)zw{z’/k;’,(:s; ?e’qz,qs; qz} A(Ol)gBm (@) 2 (@) (3.17)

c) Representation of Mock theta functions of order seven:

[a,biql,  ~ a,b,q;0;9 - N
gy ~eld)= - A®@)_B, ()3, 3.18
fe/qaba/eial, 3¢4L/q,abq/e,q,q2;q2 (@28, @30 (318)
[abial, a,b,q;q;9° - _
g @)= -A B, (9)3,,, 3.19
fe/q,aba/esql, q3¢4L/q,abq/e,q2,q3;q2 @28, @310 (@)  (3:19)
[a,b;q].. a,b,q;q;9°

S.(q)= ~A@Y B, (@)3 ,
[e/q,abq/e;q]w\sz(q) 3¢4L/q,abq/e,q2,q3;q2} (q)mZ:O n(@30(@)  (3:20)

d) Representations of Hikami’s Mock theta functions of order two, four and eight:

[a,b;q] 1 a,b,—q;q;q e
[e/q,abq/e;q], (@ 1-q 3¢4L/q,abq/e,q3;q2 (q)% n(@) D5 ()

(3.21)

: ,b,iq,~iq; q; N
[a,b; ql., a5.14.710:9.9 . }—A(q)ZBm(q) Do (4)

[e/q,abqg/e;q].,

D =
6(q) 4¢5L/q,abq/€,—q,q3/2,—q ,q

(3.22)
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[a,b;q],
[e/qg,abq/e;q],

a, b, iq1/2’_iq1/2;q; q2

1,(9)=, ¢5|: 3/2. :| - A(Q)i B.(a) l2m ()

e/q,abq/e,_q,qg/zf_q !q

(3.23)

a,b,iqllz,—iqm;q;q o
—A B |
e/q,abq/e,~q,q%%,-9%%:q (q)é m (@) 115, (@)
(3.24)

[a,b;q].,
[e/q,abq/e;q],

|13(Q):4 ¢5|:

4. PROOF OF MAIN RESULTS
As an illustration, we shall prove result (3.1)
% and putting the values of c(q) and c_(q)in (2.6) we get,

Taking «,, =

N (a,b;q) - (ab;q) q
A(@) 2B, (a) f,(a) + —— () = . )
Zo (e/q,abq/e;q), Zo (e/q,abqg/e;q), [-a;q]; (4.2)
and after simplification we get, the result (3.1). Similarly, suitable selections of ¢, and making use of
respective identity one can establish the results (3.2) to (3.24).

m2
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