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l. Introduction
The fifth order mock theta functions of Ramanujan were considered by Watson [1] and Andrews [2].
Gordon and Mclintosh [3] developed eight mock theta functions and called them of order eight, but later four of
them were found of lower order.
The idea of this paper is to generalize these fifth and eighth order mock functions and consider their
bilateral form. In bilateral form we take the summation of the defining series from —oo to co. Watson called them
‘Complete’.

We divide the paper as follows:

In section 6, we show that these functions are F,-functions. In section 7, using Bailey’s transform we
give an alternative definition and in section 8, show relationship between generalized bilateral eighth order
mock theta functions and generalized bilateral third order mock theta functions.

In section 9, we use Slater’s expansion formula to express these generalized functions as a bilateral
series and in section 10, show the relationship among themselves.

1. Notations and symbol
We shall use the following usual basic hypergeometric notations:

For |q*] < 1,
(@), =0-a)(1-ag")(1-ag"®D), nx>1
(@, = (@ g,
(@o=1,
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Where |b1b2 "‘br/alaz "'arl < |Z| < 1 .

1. Definition of mock theta functions of order third, five and eight
The third order mock theta functions of Ramanujan:

0 an = qnz
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The flfth order mock theta functlons of Ramanujan [4]:
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The eighth order mock theta functions of Gordon and Mclintosh [3]:
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© 2
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' & @
an +2n+1( q q )
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V. Definition of generalized mock theta functions of order five and eight

B. Srivastava [5] defined generalized functions of fifth order mock theta functions:
n —3n+naZZn
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Fort = 0,a = 1 and z = q these generalized functions reduce to the mock theta functions of order five
Generalization of eighth order mock theta functions:

1 d (t) qn2—2n+nazn (_ ZZ/q ; qZ)
So(t,a,z;q) = © Z = -
“n=0

, 11
(=2% ), o
1 ©ag" 42" (= 22/q5 47,
Si(t,a,zq) = Z 2, q? ’ .
(t)oonzog (_Z ’q )n
T, (t,a,zq) = 1 Z(t)nq"2+"+”“zn+2(—zziqz)n 13
o L@,z q SO (—=2%/4; 9" ' w
1 O O, " 2 (=25 %),
T, (t,a,zq) = Z ' N
1 ( Q) 0.4 (22/4;0Pnn o
1 ©,g" 30922 (= 22/q;50%),
Uo(t,a,z:Q)=(t) Z (=22q% q*), ' o
© n=0 '
1 OO 2 (=22 /q540),
U, (t,a,z;q) = (t)wnZ‘) (=2%4")ns1 ' o
2 N ©ng" TP (202,
Wit a zq) =-1+ (t)w; (z%/q;9%), 7

www.iosrjournals.org 11 | Page



Bilateral Generalization Of Fifth And Eighth Order Mock Theta Functions

2 i t 2n2—3n+na22n _ZZ; 4
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©n=0
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Fort =0,a =1, and z = q, these generalized functions reduce to the mock theta functions of order eight.

(20)

V. Definition of bilateral generalized mock theta functions of
order third, fifth and eighth
We shall denote by f. (¢, a, 8, z; q), the bilateral form of f (¢, @, 8, z; g) with similar notation for other fuctions.
The basic bilateral form of generalized third order mock theta functions [6]:
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For t=0, B=1,a=q and z = q, these bilateral generalized functions reduce to bilateral mock theta
functions of order three.

The basic bilateral form of generalized fifth order mock theta functions:
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For t =0, a =1, and z = q these bilateral generalized functions reduce to bilateral mock theta functions of
order five.

The bilateral form of generalized eighth order mock theta functions:
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For t =0,a =1, and z = q these bilateral generalized functions reduce to bilateral mock theta functions of
order eight.
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VI. Generalized functions are Fg- functions

Theorem 1
The bilateral generalized functions of fifth order mock theta functions f,.(¢t, @, z; @), ¢o.(t, @, z; q),

Yot @, 2,9), Fo (t, @, ;) 1. (6, @, 2 q), b1 (8, 2, 23 @), 1 (@, 2 q), Fi e (8@, 23 9), X0 (¢, @, 23 q) and
x(t, a,z; q)are F,- functions.

Proofs
We shall give the proof for f;.(t, @, z; g) only. The proof for the other functions are similar, hence omitted.
Applying the difference operator D, , to fo. (¢, @, z; q), we have

tDgifoc (b, z,q) = foo(t, @,z q) — foc(tq, @, 2; @)

1 i (t) qn2—3n+na ZZn
_ n
©. &z,
1 i (tCI) qn2—3n+na22n
n
), &= =z,

o0

1 (t)n qn2—3n+na ZZn
(©, Z (=z; @)y

n=-

o0

1 (t)nqn2—3n+naz2n(1 _ tqn)
(®)s Z (=2 @

n=-—ow

n2—3n+n(a+1)z2n

ot O (O
‘(mn; Cz0n

=tfo.(t,a+1,2;q).

So
Dq,tﬁ)c(t: Q, z, q) = ﬁ)c (t! a+ 112; CI)

Hence fo.(t, @, z; q) is a - function.
As stated earlier the proofs for other functions are similar, so omitted.

Theorem 2

The generalized bilateral mock theta functions of order eight

S()c (t! Q, z, CI): Slc (t! Q, z; CI): TOC (t, a,Zz, CI)» Tlc (t' a,z; Q)' UOC (t' a, z; CI)' Ulc(tl Qa,Zz; CI): VOC (t' Qa,Zz; Q) and
Vi.(t, @, z; q) are F,- functions.

Proofs
We shall give the proof for S, (¢, @, z; q) only. The proof for the other functions are similar, hence omitted.
Applying the difference operator D, . to Sy.(t, a, z; q), we have

th,tSOc (t! a,z; Q) = SOC (t' a,z; Q) - SOC (tq' a,z; Q)

1 i (t)n qn2—2n+na Zn (_ZZ /q ; qZ)n
©. - 25,

www.iosrjournals.org 14 | Page



Bilateral Generalization Of Fifth And Eighth Order Mock Theta Functions

1 i(tq)nq"z‘z"*"“zn(—zz/q;qz)n
(tq)

(_Zz; qz)n

_ 1 (D), q" g (=22 /q 5 g2,
NG Z

(_Zz; qz)n

1 i (t)nqn2—2n+nazn (_ ZZ/q;qZ)n(l _ tqn)
O) Z

(_Zz; qz)n

t i (t)nqn2—2n+n(a+1)zn(_ZZ/q;qZ)n
G (—2%9%),

=tSy.(t, a+1,z;q).
So
Dy :Soc(ta,z;q) = Soc(t,a +1,2;q).
Hence Sy (t, a, z; q) is a F,- function.
As stated earlier the proofs for other functions are similar, so omitted.

VIL. Alternative definition of generalized bilateral mock theta
Functions of order five and eight
We shall use the following bilateral transformations of Bailey [7] to give alternative definitions.
(aZ,d/a,c/b,dq/abZ;q), [a abz/d ]
i 4
(l) ZIIJZ [ dr :Z] (Z, d,q/b,Cd/abz, q)m ZIPZ ' q; d/a ( 8)

(aZ,bZ,cq/abZ,dq/abZ; q), [abZ/c,abZ/d
2%¥2

(i) 29, d,q,Z] (q/a,q/b,c,d;q), az,bz

i q; cd/abZ] (49)

7.1 Alternative definition of bilateral generalized functions associated with fifth order mock
theta functions

2 a
(i\Makinga,b -, c=—z, d=0, Z = % in (49), we get after a little simplification

2—71.

(—4%/2q% Q). O non
—_— q 2 z"(-z9“/q*;q), . (50)

foc(a,z;q) = Cz. L

Similarly we have the following definitions. We have given in brackets the value of parameters taken in each
case.

qS(_qa+4/ZZ ; qZ)Oo Z q2n2+5n+nzx

O oel@n D =T, Ly D, &
3 a+4
q q
|iq_)q2,a_)oo,b=_z_2,C,d=0;Z=_azz]
© 2
qa+1(_qa+2/z; q)oo Z qn +3n+na
iii a,z;q) = 52
W @) =" . L 22" (—q*V?/z;q), 52
2 a+2
[a—>oo,b=—q—,c,d=O,Z=—q ]
z az
. (q*/72 4% D). N\ _
(iv)  Fy(a,zq) ZW Z (—D"q"' 222 (22q7 /42 ; q2), - (53)
® p=—c
2 4 a
[qﬁqz'a'b—)oo!czz_!dzol’z:zq ]
q abq?
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(=4*/2q% @),

) felazg) =S

Z qnz z"(=2q%/q; @ (54)

an
[ab—woc——zd—OZ— ]
abq

(_ a+2/Z2 ; qZ) Z 2n2+3n+na

(vi) boc(a,z,q) = (-22/q;q%), Z4n( qe*2/z%;q?), (55)
q3 qoc+2
[q - q%,a> w©,b= —Z—z,c,d =02 =— s ]
) B q(—=q“*'/z; q)., d qn2+2n+na
N R 7T A ey 77N 0
2 a+1
[a—wo,b:—q—,c,d:o,Z:—q ]
VA az
(q*/2°q%;q%)
Vit Fio(@z50) = e Z (~D"q" 22" (24" /43 07D, - (57)

Z4 a
[q*qz,a,bﬁw.cﬂzq.d =02 = a:q ]

7.2 Alternative definition of bilateral generalized functions associated with eighth order mock
theta functions
By using (48), we have the following alternative definitions:

( an/q, q;q )w i q n 4n+naZ3n
i Soc(a,z;q) = Z . 58
( ) OC( CI) ( q3/22 2) ey (_Z2, _an/q ; qz)n ( )
2 o
[q—>q a—>oob—TZc——z2d—oz— 52]
. ( qa+1, q;q 2)OO 2n —2n+na Z3n
() Silwzma) = Z T (59

—72 —zg+1
[q—)qz,a—n)o,b:—q ,c=—2z2,d=0,2 = Ccll ]

2(_an+2’q, Zn +nzxZ3n
) . 60
(iii) Toc(a,z;q) = (1+2z%/q) (- qZ/ZZ 2)0C Z (- Zz ,—2q°*2; q2), (60)
—z a+2
[q—>q2,a—>oo,b=—ZZ’C:_ZZq’dz()’Zz Zl ]
(- 2q9%,q;q )OO - q2n2—2n+naz3n
' r = > : 61
(iv) (@, z;q) = (1 +22/9)(—q%/72; ¢2), ya (—22q,—2q%; ¢%), (61)

2 2 2 —zq"
[q—>q ,a—>wo,b=-z%c=-z°q,d = 0,2 = 7 ]

(_an/q’ —Z/q ; qZ)OO Zn —3n+naZZn
v) Vo (a,z;q9)=—-1+2 62
©) Voo(@z:q) (-q%/z;q%).. (zz/q —2q°/q;4%), ©2)
z —Z
[q—>q2,a—>oo,b——z,c_—,dz(),Z— q° ]
q aq
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Z( Zqot+1 —zq; q Z 2n —n+na22n
2) (ZZ

(1 -z%/9)(—q%/z;q —2q°L q2) (63)

(vi) Viela,z,q) =

an+1
[q—>q2,a—>oo,b=—z,c=z q,d=02= ]
VIIL. Relations between generalized bilateral mock theta functions
8.1 Relations among generalized basic bilateral fifth order mock theta functions

2 2
0 foe 2, 4*/7307) = (//#”) b0c (1,7 9).

(—q
[q ->qtz= q ,a = 2in (50) and using (29)]

z2(=2;9)., f
q(— qz/z Q. '

= q?, a = 1in (52) and using (28)]

(ii) Yo (1,4%/z;q) = 1,z q).

(=2%/9;9%).
(- q3/z2 a*)e
[z = i ,a = 1in (53) and using (29)]

(iii) Foc(L,iq*/z;q) = b0 (1,2; ).

z(=2/9;9).,
q(— qz/z 9

[Z qZ a = 1in (54) and using (30)]

(iv) fie(L,q*/z;9) = Yo, (0,2 q).

(z%/q;9%).,
(q%/2%;q%).

P2
[Z = %, a = 11in (55) and using (31)]

(V) ¢Oc(1! iqz/Z;q) = FOC(]'JZ; CI)

Z(_Z; q)oo
q(—=q/2;q).,

2
[z = q;, a = 1in (56) and using (32)]

(vi) 1. (1,4%/z;q) = fie(L,2;9).

z*(=2%/9;4%),
1+ 613/22)(—615/22 ;q2)

[z li a = 11in (57) and using (33)]

(vii) F.(1,iq*/z;q) = 1.1, z; q).

8.2 Relations between generalized basic bilateral eighth and third order mock theta functions

O Sem0 =B 2,372,550

[a=1in(58)andq — q°%,z - z%,a = ¢*/z,5 = 3/2 in(21) ]

6 2 27,2 2
3 q°(1+2/q>)(A +2%/9°)(~2,q;q%).. .
(i) So.(1,z;9) = Yy w.(q/z'?,2,iz/q"?;q).

[ =1in(58) and z = iz/q'/?,a = q/z/*, = 2in (26) |

(iii) $1.(1,z;q) = %ﬁ( */z,3/2,2% q%).
[a in(59)andq - ¢%,z > z%,a = q*/z,$ =3/2 in (21) ]
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6 2 2 2 2
q°(1+2)(1 +2z*/q*)(—29%,9; q°)., .
72(—q3/2%; q%) w.(q*/2"%,2,iz/q"%; q).

@ =1in(59) and z = iz/q'/?,a = q*/2"/?, = 21in (26) |
z*(-2q%,q; 4*)., . _
(V) TOE(llZI CI) - (1 +Z2/q)(_q2/22;q2)wﬂ(q /ZI3/2IZ q;q )
[ =1in(60)and q — q°,z - z%q,a = q*/z,8 =3/2 in (21) ]

(iv) $.(Lzq) =

4 3 2
q*(1 +2q)(=24°,4; 4*).. 1
e )

[a =1in(60)andz = iz,a = qz/z%,[? = 2in (26) ]

(vi) Toc(Lz;q) =

(=29, ¢ 4"
(1 +22/q)(=q*/2%; qz)wfc(qz/z' 3/2.2°4:0).

[e =1in(61)and q — q%,z - z%q,a = q*/z,8 =3/2 in(21) ]

i) T (Lzq) =

*(1+z/9)(~2q, ¢ 9%, .
(viii) T.(1,zq) = P Ey w.(q/2"?,2,iz; q).

[¢=1in(61)andz = iz,a = q/z"/%,5 = 2in (26) |.

IX. Expansions of generalized bilateral mock theta functions
Using the general transformation of Slater [7, p. 129 (5.4.3)], we express the generalized functions in a
bilateral series. The advantage of using this transformation is that the c’s are absent on the left hand side and we
can choose them conveniently. For » = 2, we have the transformation
(by,by,q/a1,q/a,,d2,q/dZ ; q)., a, a;
: V2 |p @ Z]
(c1,¢2,q/¢1,9/¢25 Do e
_q(ci/ay,ci/ay,qbi/cy,qby/cy,deiZ/q,q%/dei 25 q)s
€ (Cli/q/cllcl//CZ'qCZ/Cliq)oo
qa,/¢,,qaz/ ¢, | ; .
X 51, [qbl/cl , qbz/cl'q'z] + idem(cy;cy) (64)
where d=a,a,/¢¢;,, |biby/aqa;] <1Z] <1, and idem(c;;c,) after the expression means that the
proceeding expression is repeated with ¢; and ¢, interchanged.

9.1 Expansions for generalized bilateral fifth order mock theta functions

2 a
(i\Making a;, a, - o and taking b; = —z, b, = 0,2 = qzaqa in (64), we have
142
(—z,zan/quqZ,C1Czq3/zzq"‘;q)mf (@2:0) =i(—qz/cl,zzq“/c2q3,czq4/zzq”‘;q)w
(c1,¢2,q/¢1,q/¢25 )0 Oe i 51 (c1,q/ci,c1/cqc/¢1 590
i qnz—n+nzxZ2n
X Z ———————+ idem(cy; Cy). 65
n:_wclzn(_qz/cl;q)n 1 %2 ( )

(ii)Similarly we obtain the expansions for the other functions, the value of the parameters is given in
parentheses.

(_ Zz/q,qa+5/C1C2Z ,C1C2Z4/qa+3 ; qZ)OO
(c1,¢2,9%/¢1,9%/¢23G%)

4

boc (@, 2 q)

_ CI_Z (_0122/613. q“+3/CzZ4. CZZ‘L/CIOHr1 ; qz)oo
€1 . (c1,q%/cr,c1/c2, 9%/ ¢ 5 4%
qn2+3n+na (_qS/ZZC1 ; qZ)n

X pEn + idem(cy; cy). (66)
e —q° gt
(q - q%a, > wa =Z—2,b1 =0,b,=0,2 = 7 >
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(=2/q,q°" e1052%, ¢16,2% /9% 5 @), _
(i) (c1,¢2,q/¢1,9/¢25 Do Yocl@. )

_ qa+2 (_Clz/qz' qa+3/6222' CZZZ/qa+2 ; q)oo
a zc1 (c1,q/c1,¢1/¢2,q¢2/¢15 Q)

245n
7 +na 3 7cy ;
Z q C(nzqn/ 1O + idem(cy; cy). (67)
1

n=—owo

_qat2
<a1—)00,a2=7q b1—0,b2=0,Z= jal )

i) (Zz/q,z4q“/clczq3,clczq5/z4q“;qz)wF (@20
(c1,€2,9%/c1,q%/ ¢354 0t 7

_q_Z(qu/Cl'Zzlqa/Cqu C2q7/qaz4. 2)OC
1 (Cl'q /c1,¢1/¢2,q%c2/¢13 9%

an —n+naz4n
X + idem(cq; c,).
_Z ct" (22 q/c1; 4P (c1ic2)

(68)
- ZZ Z4qa
2 bj=—,b,=0,2 =
(q—>q,a1,a2—>oo, A q3a1az)
(=z,2%q% /c1¢29, €162,4% /22 Q% 5 @)
\'s (a, z;
2 (c1,¢2,9/¢1,9/¢25 Q). fie 2
_ a4 (=qz/c,,2*q" /0%, ©,4°/2*q“ ; @)...
€1 (01: /Cl»Cl/Czjqcz/Q Qs
qn +naZ2n
X Z —————— +idem(cy; cy). 69
2. F(qz/e D, e ©
Zan
(al,a2—>00,b1=—Z, b2=0,Z= )
qa,a;
o (=22/q,q%" [cycyzt, cic02* ) q%*S qZ)m(p @)
(c1,¢2,q%/¢1,9%/ 25 9% e
~ 7 (¢, 22/q3,q%*5 [cy 2t 2% 93 5 q2).,
Z4C1 (c1,q%/c1,c1/c2,q% ¢/ 15 9%
qn +Sn+na( qS/Z C1; qZ) .
Z pn + idem(cy; cy). (70)
_q _qa+4
2 =——,b;=0,b,=0,2 =
(q—>q,a1—>oo,a2 52 01 2 z%a )
(wii) (—Z/q,q“+3/clczzz,clczzz/q““;q)mw (@)
(c1,¢2.q/¢1,q/¢25 @) et
_ @* (=a2/q%,q“?/c;2%, ;2% /9 5 @),
ZC (C1 q/ci,c1/c2,qc/¢15 Qs
© qn 243n +na( q3/ZC q)
X z — L + idem(cy; cy). (71)
ctz
n=—ow
— 2 _qa+1
(a1 Sway = b =0,b,=0,2 = — )
z zay
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(z2q,2*q*/c162q, 16,0 /2% q% 5 4D
(01'62'612/61 , qz/Cz ; qz)oo

(viii) F . (a,zq)

_q_z(zzq3/c1,z4q"‘/c2q3 ¢,q5/q%z%; q?).,.

1 (c1,q* /C1'C1/Cz'q Cz/C1 q%).

2n +n+na 4n
(1_22/q)Z 1 (22 q%/c15 4%
4qa
- qg%,a,a, > o b; =z%q,b,=0,2 = )
<q q-,a,,a; 1 q,b; qa,a,

+ idem(cy; cy). (72)

9.2 Expansions for generalized bilateral eighth order mock theta functions
® (=2%,=¢°/2*,2°q" /c1;4*, 1294/ 2° 4% 5 4%).,
1

(c1,¢2,9%/c1,4%/ ¢354

SOC (CZ, Z; Q)

_a*(=aq/z*,—2*q*/c1,2°q* /2%, ¢,0°/2°q% 5 4*).,
C (Cl,qj/cl,cl/cz,qzcz/cl;qz)w

o z qn2+nazn (_qu/cl' qZ)n
i (=z%q*/c1; 9%

+ idem(cy; cy). (73)

_ZZ _an
2 =— b, =—2%b,=0,z=
(q_)q!al_)ooiaz q » P11 Z%, Dy Z alq)

(—zz,—q3/zz,z3q"‘/c1cz,clczqz/z3q“ ; qz)m

ii Sic(a, z;
( ) (C1:C2! qz/Cl, qz/CZ ) qz)oo 1e q)
_ @’ (caq/z?,—22q% /e, 224" /4% 29" /2% 4 5 P).
€ (clgoqz/clz, c1/¢2,q%c2/ci5q%)s,
q ezt (—2%q/cy, 4P |
X Z T2 e a0, + idem(cy; cy). (74)
" izz _thx+1
(q—>q2,a1—>oo,a2=—q ,b1=_Z2’b2=0,Z= a )
(i) (=7%q, —qz/zz,Z3q“+2/clcz,clcz/z3q“;qz)wT (@.20)
(c1,¢2,0%/c1, 4%/ 254 024
N e e R W W At RY
51 (Cpq /C1JC1/C2»CI c2/¢1;q%)s
qn 243n+na n( 7z qZ/C1 q ) .
d 5Ch). 75
*a +Zz/q) Z T2 e, T demic) (72)
5 5 5 _an+2
q-q-,a, > a,=—2z“,b =-2z°q, b, =0,Z = a
1
W) (=2°q,—q*/2°,2°q" /102,01 20°/2°0" 3 4°).. . (@.2q)
(c1,¢2,q*/c1,q%/c2 5 9% e\ %4
_a*(=a/z?, —224% /¢, 2°q" /4%, 629" /7% " 1 4%)
5] (01'QZO{C1'C1/C2'QZCZ/C1iqz)oc
1 qn +n+na n(_ quz/c1:q2)n
X id ; . 76
(1+2%/q) Z T2 e, T idemic) (76)

2 2 2 —zq°
(q—>q,a1—>oo,a2=—z,b1=—zq,b2=0,Z= " )
1
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@ (z%/q,—q%*/z,2*q" /c1¢2q,¢1¢,0% /229" ; 4°)., [VOC(a, z;q) + 1]

(c1,¢2,G%/¢1,0%/¢25G%) 2

_ 4" (= /z,2°q/c,2q%/c,q°,¢,0°/2* 9% 1 4%)..
1 (C1;q /C1;C1/C2'q c2/¢139%)s
qn 24na n( Zqz/C1,q )n
x Z -
Cl (Z q/cl'q )n

+ idem(cy; cy). (77)

(q_)qz;‘h_’oo;az=_Z;b1=ZZ/Q;bzzo;zz q)
qa,

(22q,—q*/2,2*q° " [c1cz,¢10,4/2%q% 5 7).,
(c1, 2, qz/Cp qz/Cz ; qz)oo

(vi) Vie(a, z;q)

q* (=c1/z,2*q* /1,22 q" /¢4, ¢,4%/2*q% ; 4%).,

B C1 (c1,q* /C1'C1/Cz'q /€15 q4%)
qn 24 2n+na n( Zqz/c1,q )n '
X Z + idem(cq; c,). 78
(1—Zz/q) ct(z2q%/c1; 4%y (ericz) (78)

5 5 _an+1
q_)CI:a1_’°0;a2=—Z,b1=Zq,b2=0,Z= a
1

X. Relations between bilateral generalized mock theta functions
10.1 Relations among bilateral generalized functions associated with fifth order mock theta
functions
(=2,2°q" /204 ©24°/72°q%; @),

i a,z;
® (qz,l/q,Cz,q/Cz;q)? , fo;( , q)3 e
1(=2/9,2°9%/¢2q°,¢297/2°9% ; @)oo ( z ) .
== 1,—;q ) + idem(g?; c,).
qa  (4%1/9,4*/c2, 62/ he g1 1
z
z= 7 ,a& =a —1in(32) and taking ¢c; = g% in (65))
) (—22/q,q%* /2%,y 2%/ g+ q2)°°¢ ria) = 22(=22/q2,q%*3 2%, ¢, 2" /g 5 g7,
(4,9,¢2,4*/¢234D). e q°(4,9,9/¢2,q¢2545).
o —
X Yo, ( 2 q2> + idem(g; c;).
o —
(q »qtz=2z%a= 5 in (30) and taking ¢; = q in (66))
i )( 22/q, g7 c,zt, cyzt o2 ; q2)°°¢ @ria) = 24 (=22 /q2,q%*3 2%, cy2t /7 5 g7,
(4,9,¢2,4%/¢234%),, e A@a,0/¢,96:4°).
X 1, (a - Z,W; q) + idem(g; c,).
z
(z = 72 ,a =a— 2 in (33) and taking ¢; = g in (66))
(iv) (_ Z/q,qa+2/C2Z2,C2Z2/ a+l . ; q)mlp (a 4 q) _ qa(_z’ qa+3/C2Z2,C2Z2/ a+2 . ; q)oo
(q2: 1/q1C21 q/CZJq)oo o Y (q2: 1/q1 qZ/CZI CZ/qlq)oo
X Pyc(a +1,2q;q) + idem(q?; cy).
(z=2zq,a = a+1in(34) and taking ¢; = ¢ in (67))
@ (#/4.2'9"/¢24",©,4°/2"9"; ¢°), . (@zq) = q(z*,2'q"/c29°, 247 /q9°2*;; 4*)-
(4,9,¢5,9°/c23;9%)., et (q,9,q/c2,qc259%),,
a+3 )
X foe ( ,—z2%; qz) + idem(g; c,).
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(z%/q,2z*q*/c,q% c24%/2%q%; q%)

2

3
(q -q%z=-2%,a= in (28) and taking ¢; = g in (68))

q(z%,2*q%/c,q%, ¢,q7 /q9%2*; 4%).,

OOFOc(a'Z; Q) =

(vi)

(_ ZZ/q ’qa+6/czz4'czz4/qa+4 ; qZ)

(4,9,¢2,9%/¢3;4%)

a- zzz/qz)(q, 4,q/¢2,4¢2 ;9%
X Fy, (a + Z'qlT; q) + idem(g; c,).

VA
(z a = a + 2in (35) and taking ¢; = g in (68))

= q2’

(vii)

(z%q,2*q%/c,q*, c,4°/ 2% q" ; %)

(@,9,¢2,9%/c3;9%),

q_S (_ZZ/qZ' qa+5/CZZ4, CZZ4-/q0(+3 ; qZ)w
z3 (@.9.9/c2,9¢259%).,
a+3 2 5 )
X Y1, (T,z i q ) + idem(q; c,).
a+3

= ¢1c(a' Z, Q) =

(q -qtz=z",a= in (34) and taking ¢; = q in (70))

1 (ZZ,Z4qa/C2q3,C2q5/qaZ4;qz)w

(viii)

wFu(a"zi q) ==

(@*1/q9,¢2,0%/¢235 0% q (%1/q,.4%/cac2/q;9%).

1 a—1
_ 2.2 : 3.
x(l—zz/q)f10< 5 77 3 q >+1dem(q ;Cy).

in (32) and taking ¢; = ¢3 in (72))

2

(q—>q2,2=—z ,a =

10.2 Relations among generalized bilateral functions associated with eighth order mock theta

functions

®

(_ZZ’ —q3/zz,z3q“/02q3,02q5/z3q“ ; qZ)OO

(1 +2%2/9)(q,q,¢2,9?/c3 ;9%

Soc (@, 2; Q)
_q(=q*/7*,-2%q,2°q"/c,q4",¢,9°/2°q" ; 4*)
(@.9,9/¢c2,9¢3;9%).,

+idem(q; c;).
(Taking ¢; = q in (73) and using (41))

Ty (@, z; q)

L (=2%,-q%/2%,2°q" /29, ©,04°/2°q" ; 4%).

(i)

(1 +z%/q)(—2%q,—q*/2%,23q% / c,q, 4% ¢,/ 2°q% ; %)

(1+2%2/9)(q,q,¢2,9*/c3 ;9%

Sic(a,z;q)
_q(=q*/2%,-2%q,2°q" [ c,4%,¢,q4*/2*q“ ; 4°)
2%(9,9,9/¢2,9¢2; 4%

+idem(q; c;).
(Taking ¢; = q in (74) and using (40))

= TOC (a,z; CI)

(iii)

=T, a,z;
22(q%,1/q,¢2,4%/¢23; 4% 0e(@24)

_(=4°/72%,=22,72°q" /3, ,4°/7°q" 1 4%)

(iv)

Sic(a, z;
q(a3,1/q,4%/¢c2,¢2/q:9%) 16(2,2:4)
+idem(q3; c,).
(Taking ¢; = q® in (75) and using (39))
) A+ 7/ 0720, —/22,29° /08, e/ a 5 ), (@2 )
(@3,1/9,¢2,4*/¢254%) 1t
R A TR .
- SOC(aI Z, q)

a(a*,1/q,4%/cz,¢2/959%).,
+idem(q3; c,).
(Taking ¢; = q° in (76) and using (38))
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XI. Conclusion
We have defined and considered the bilateral form of the generalized fifth and eighth order mock theta

functions. | feel it will be helpful in understanding the mock theta functions. Moreover we can have other
functions for other values of the parameters.
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