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ABSTRACT 
The q-basic infinite products can be used to express certain multi-summation identities of Rogers- 
Ramanujan. This work attempts to prove certain results concerning the ratio of q-basic infinite products 
and multi summation expressions utilizing well-known m- dissections of the power series. 
 
Keywords:Baileypair’s,baileylemma,m-dissection,RR-typeidentities. 

1. INTRODUCTION 
Both applied mathematicians and pure mathematicians from earlier ages have been drawn to continued 
fractions. Numerous conclusions from earlier centuries have been produced in terms of continuous 
fraction. It's additionally a tool that serves as a conduit between applied and pure mathematicians. Thus, 
the continuous fraction has also become more appealing to mathematicians nowadays. 
Ramanujan's second notebook [5] contains numerous continuing fraction identities, as he was a 
trailblazer in the field of continued fraction theory. The techniques employed by the renowned Indian 
mathematician SrinivasaRamanujan to arrive at numerous intriguing findings are still a mystery. Several 
authors, including Andrews, have addressed and developed this portion of Ramanujan's work. 
Simultaneously Number theory, orthogonal polynomials, affine root systems, Lie algebras and groups, 
physics, and other sciences all heavily rely on q-Series, often known as basic hypergeometric series. 
Among the helpful resources for studying special functions isthe inequality method; see [17] for a list of 
numerous works discussing q-integral and inequalities. 
Them-dissectionofthepowerseries; 

∞ 

𝑃=∑𝑎𝑛𝑞𝑛 
𝑛=0 

istherepresentationofPas 
∞ 

𝑃=𝑃0+𝑃1………+𝑃𝑚−1,where𝑃𝑘=∑𝑎𝑚𝑛+𝑘𝑞𝑚𝑛+𝑘 
𝑛=0 

Fromlast3decades,anumberofresearchers[7],[16]&[20]havegiventhe2dissection,4dissection and 
5dissectionsofthecontinuedfraction.Denisetal.[19]gaveequivalentcontinuedfractionrepresentations for 
ratios of infinite products. 

𝑆(𝑞)= 
(𝑞3,𝑞5;𝑞8)∞ 

 (𝑞,𝑞7;𝑞8) 

 
=1 + 

∞ 

𝑞+𝑞2𝑞4𝑞3+𝑞5𝑞8𝑞5+𝑞10 𝑞12 

1+1 + 1+ 1+ 1+ 1+ ⋯ 

=1 + 
𝑞+ 𝑞2𝑞+𝑞4 𝑞+𝑞6 

 
 

1− 𝑞+1− 𝑞+1− 𝑞+ ⋯ 
𝑞2 𝑞4 𝑞5 

=1+ 𝑞+
1+𝑞3+1+𝑞5+1 +𝑞7+⋯ 

One well-known and often applied method in the theory of partitions is the Bailey chain. It enlightens 
from W. N. Bailey’s formula [21] that the Rogers-Ramanujan identities might be obtained from the simple 
observation that if {𝛼0,𝛼1,…} and {𝛿0,𝛿1,…}are sequences that satisfy; 

𝑘 

𝛽𝑘=∑𝛼𝑟𝑢𝑘−𝑟𝑣𝑘+𝑟 

𝑟=0 
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𝑖 

12 23 

12 23 

and 
 

 
Then 

 
∞ 

𝛾𝑘=∑𝛿𝑟𝑢𝑟−𝑘𝑣𝑟+𝑘, 

𝑟=𝑘 

∞ ∞ 

∑𝛼𝑘𝛾𝑘=∑𝛽𝑘𝛿𝑘, 
𝑘=0 𝑘=0 

whichstipulatedconsistentconvergenceofallinfinitesums. 
His concept served as the basis for L.J. Slater's list of 130 identities that fit the Rogers-Ramanujan type[13, 
14]. Over the past twenty years or more, several authors have explored intriguing and practical 
applications of Bailey’s identity (see for e.g., [1–4]; see also [9-12], the very recent work). 
Here an attempt has been made to obtain certain results involving the multi summation expressions and 
ratio of infinite products by using well known m dissections of the power series. 
 
2. Notation 
Suppose that |𝑞| < 1, where q is non-zero complex number, this condition ensures that all the infinite 
products that we will converge. We will use the notation as follows; 

∞ 

(𝑧;𝑞)∞=𝖦 (1−𝑧𝑞𝑛), 
𝑛=0 

(2.1) 

(2.2) 
 
(2.3) 

[𝑧;𝑞]∞= (𝑧;𝑞)∞(𝑧−1𝑞;𝑞)∞;(for z ≠ 0)and often we write, 

[𝑧1,𝑧2,………𝑧𝑛;𝑞]∞=[𝑧1;𝑞]∞[𝑧2;𝑞]∞………[𝑧𝑛;𝑞]∞. 

Andalsothefollowingfactcanbeeasilyverified; 
[𝑧−1;𝑞]∞=−𝑧−1[𝑧;𝑞]∞=[𝑧𝑞;𝑞]∞, 

(2.4) 
 
(2.5) 

(2.6) 
 
(2.7) 
 
(2.8) 
Wehavethefollowinggeneralrelations; 

[𝑧,𝑧𝑞;𝑞2]∞=[𝑧;𝑞]∞, 

[𝑧,−𝑧;𝑞]∞=[𝑧2;𝑞2]∞, 

[𝑧−1𝑞;𝑞]∞=[𝑧; 𝑞]∞, 

[−1;𝑞]∞[𝑞;𝑞2]∞=2. 

Suppose𝑎1,𝑎2,………,𝑎𝑛;𝑏1,𝑏2,………,𝑏𝑛∈𝐶\{0}satisfy 
i) 𝑎𝑖≠𝑞𝑛𝑎𝑗fori≠𝑗andn∈𝑧, 
ii) 𝑎1,𝑎2,………,𝑎𝑛=𝑏1,𝑏2,………,𝑏𝑛, Then 

𝑛 ∏𝑛[𝑎−1𝑏;𝑞] 
𝑗=1𝑖 𝑗 

∑ ∞=0 

 
(2.9) 

𝑖=1 

𝑛 
𝑗=1,𝑗≠𝑖 [𝑎−1𝑎𝑗 ;𝑞] 

ThistheoremappearswithoutproofasgivenbySlater[4]andwithaproofasgivenbyLewis [8]. Also, we 
have the following well known Rogers- Ramanujan identity as; 

𝑞9𝑠2+3𝑠2+𝑠2
(𝑞3;𝑞3) (𝑞;𝑞) (𝑞29,𝑞14,𝑞15;𝑞29) 

1 23 𝑠1−𝑠2 3𝑠2−𝑠3 ∞ 

 
(2.10) 

∑ 
𝑠1,𝑠2,𝑠3≥0 

(𝑞9;𝑞9) 
 
2𝑠1 

(𝑞9;𝑞9)𝑠−𝑠 (𝑞3;𝑞3)2𝑠 (𝑞3;𝑞3)𝑠−𝑠 

= 
(𝑞;𝑞)𝑠3 

(𝑞9;𝑞9)∞ 

𝑞9𝑠2+3𝑠2+𝑠2
(𝑞3;𝑞3) (𝑞;𝑞) (𝑞29,𝑞14,𝑞15;𝑞29) 

1 23 𝑠1−𝑠2 3𝑠2−𝑠3 ∞ 

 
(2.11) 

∑ 
𝑠1,𝑠2,𝑠3≥0 

(𝑞9;𝑞9) 
 
2𝑠1 

(𝑞9;𝑞9)𝑠−𝑠 (𝑞3;𝑞3)2𝑠 (𝑞3;𝑞3)𝑠−𝑠 

= 
(𝑞;𝑞)𝑠3 

(𝑞9;𝑞9)∞ 

[D.Bressoud,1;p452] 

∏ 

2 

2 

∞ 
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12 23 

12 23 

∞ 

3. MainResult 
9𝑠2+3𝑠2+𝑠2 3 3 

𝑞1 23(𝑞;𝑞)𝑠1−𝑠2
(𝑞;𝑞)3𝑠2−𝑠3 

∑ 

𝑠1,𝑠2,𝑠3≥0 
(𝑞9;𝑞9) 

 
2𝑠1 

(𝑞9;𝑞9)𝑠−𝑠 (𝑞3;𝑞3)2𝑠 (𝑞3;𝑞3)𝑠−𝑠 (𝑞;𝑞)𝑠3 

(𝑞5,𝑞24,𝑞29;𝑞29)∞ (𝑞9,𝑞20,𝑞38,𝑞49;𝑞58)∞(𝑞28,𝑞88;𝑞116)∞ 
= 

(𝑞9;𝑞9)∞ 
[
(𝑞29,𝑞29;𝑞58)∞(𝑞10,𝑞18,𝑞58,𝑞58,𝑞98,𝑞106;𝑞116)∞ 

𝑞9(𝑞9,𝑞20,𝑞38,𝑞49;𝑞58)∞(𝑞30,𝑞86;𝑞116)∞ 
+

(𝑞29,𝑞29;𝑞58)∞(𝑞18,𝑞48,𝑞58,𝑞58,𝑞68,𝑞98;𝑞116)∞ 

𝑞9(𝑞9,𝑞20,𝑞38,𝑞49;𝑞58)∞(𝑞30,𝑞86;𝑞116)∞ 
+

(𝑞29,𝑞29;𝑞58)∞(𝑞18,𝑞48,𝑞58,𝑞58,𝑞68,𝑞98;𝑞116)∞ 

𝑞2(𝑞3,𝑞4,𝑞22,𝑞36,𝑞54,𝑞55;𝑞58)∞(𝑞32,𝑞34,𝑞84,𝑞86;𝑞116)∞ 

 
(3.1) 

−
(𝑞16,𝑞17,𝑞41,𝑞42;𝑞58)∞(𝑞8,𝑞10,𝑞48,𝑞58,𝑞58,𝑞68,𝑞106,𝑞108;𝑞116)∞

] 

(𝑞5,𝑞24,𝑞29;𝑞29)∞ (𝑞9,𝑞20,𝑞38,𝑞49;𝑞58)∞(𝑞48,𝑞68;𝑞116)∞ 

(𝑞9;𝑞9)∞ 
=[

(𝑞29,𝑞29;𝑞58)∞(𝑞18,𝑞30,𝑞58,𝑞58,𝑞86,𝑞98;𝑞116)∞ 

𝑞9(𝑞9,𝑞20,𝑞38,𝑞49;𝑞58)∞(𝑞10,𝑞106;𝑞116)∞ 
+

(𝑞29,𝑞29;𝑞58)∞(𝑞18,𝑞30,𝑞58,𝑞58,𝑞86,𝑞98;𝑞116)∞ 

𝑞2(𝑞3,𝑞4,𝑞22,𝑞36,𝑞54,𝑞55;𝑞58)∞(𝑞32,𝑞34,𝑞82,𝑞84;𝑞116)∞ 
+

(𝑞16,𝑞17,𝑞41,𝑞42;𝑞58)∞(𝑞8,𝑞28,𝑞30,𝑞58,𝑞58,𝑞86,𝑞88,𝑞108;𝑞116)∞ 

𝑞2(𝑞4,𝑞12,𝑞13,𝑞45,𝑞46,𝑞54;𝑞58)∞(𝑞14,𝑞52,𝑞64,𝑞102;𝑞116)∞ 

−
(𝑞7,𝑞26,𝑞32,𝑞51;𝑞58)∞(𝑞8,𝑞28,𝑞30,𝑞58,𝑞58,𝑞86,𝑞88,𝑞108;𝑞116)∞

] 
9𝑠2+3𝑠2+𝑠2 3 3 

𝑞1 23(𝑞;𝑞)𝑠1−𝑠2
(𝑞;𝑞)3𝑠2−𝑠3 

 
(3.2) 

× ∑ 

𝑠1,𝑠2,𝑠3≥0 
(𝑞9;𝑞9) 

 
2𝑠1 

(𝑞9;𝑞9)𝑠−𝑠 (𝑞3;𝑞3)2𝑠 (𝑞3;𝑞3)𝑠−𝑠 (𝑞;𝑞)𝑠3 

 

4. Proofs 
Onconsidering 
 

 
whichcanbewritten as 

 

 
(𝑞14,𝑞15; 

𝑞29)∞
C(q) 

=
(𝑞5,𝑞24;𝑞29)

, 

 

 
byusing(2.2). 

[𝑞14,𝑞43;𝑞58]∞
C

(q) =
[𝑞5, 𝑞34; 𝑞58] 

Now,setting(𝑎1,𝑎2,𝑎3,𝑎4;𝑏1,𝑏2,𝑏3,𝑏4)=(1,-1,𝑞5,𝑞34;𝑞14,𝑞43,−𝑞−9,𝑞−9)andtaking𝑞58forqin(2.9); 
 
 
 

 
(4.1) 

[𝑞14,𝑞43,−𝑞−9,𝑞−9;𝑞58]∞ 

[−1,𝑞5,𝑞34;𝑞58]∞ 
+ 

[𝑞9,𝑞38,−𝑞−14,𝑞−14;𝑞58]∞ 

+ 
[𝑞−5,−𝑞−5,𝑞29;𝑞58]∞ 

+ 

[−𝑞14,−𝑞43,−𝑞−9,𝑞−9;𝑞58]∞ 
 

[−1,−𝑞5,−𝑞34;𝑞58]∞ 

[𝑞9,𝑞−20,−𝑞−43,𝑞−43;𝑞58]∞ 

[𝑞−34,−𝑞−34,𝑞−29;𝑞58]∞ 
=0 

Byusing(2.6)and(2.8)in(4.1) 
[𝑞14,𝑞43;𝑞58]∞ [−𝑞14,−𝑞43;𝑞58]∞ 

[𝑞5,𝑞34;𝑞58]∞
+

[−𝑞5,−𝑞34;𝑞58]∞ 

2 
=

[𝑞18,𝑞58;𝑞116]∞(−𝑞−18)
[− 

Byapplying(2.4), 

[𝑞9, 𝑞38; 𝑞58]∞[𝑞−28; 𝑞116 

]∞[𝑞29;𝑞58]∞[𝑞−10;𝑞116]∞
− 

[𝑞9, 𝑞−20; 𝑞58]∞[𝑞−86; 𝑞116 

]∞[𝑞−29;𝑞58]∞[𝑞−68;𝑞116]∞
] 

[𝑞14,𝑞43;𝑞58]∞ [−𝑞14,−𝑞43;𝑞58]∞ 2 

[𝑞5,𝑞34;𝑞58]∞
+

[−𝑞5,−𝑞34;𝑞58]∞
=

[𝑞18,𝑞58;𝑞116]∞(−𝑞−18) 

Or, 

×[− 
[𝑞9,𝑞38;𝑞58]∞[𝑞28;𝑞116]∞ 

[𝑞29;𝑞58]∞[𝑞10;𝑞116]∞ 

(𝑞−18)− 
[𝑞9,𝑞20;𝑞58]∞[𝑞86;𝑞116]∞ 

[𝑞29;𝑞58]∞[𝑞68;𝑞116]∞ 

(𝑞−9)] 

[𝑞14,𝑞43;𝑞58]∞ [−𝑞14,−𝑞43;𝑞58]∞ 

[𝑞5,𝑞34;𝑞58]∞
+

[−𝑞5,−𝑞34;𝑞58]∞ 

2 

2 

∞ 
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∞ 

 

 
Thus, 

2 
=

[𝑞18,𝑞58;𝑞116]∞
[ 

[𝑞9, 𝑞38; 𝑞58]∞[𝑞28; 𝑞116 

]∞[𝑞29;𝑞58]∞[𝑞10;𝑞116]∞
+ 

𝑞9[𝑞9, 𝑞20; 𝑞58]∞[𝑞86; 𝑞116 

]∞[𝑞29;𝑞58]∞[𝑞68;𝑞116]∞ 
] 

′ 
2[𝑞9,𝑞38;𝑞58]∞[𝑞28;𝑞116]∞ 2𝑞9[𝑞9,𝑞20;𝑞58]∞[𝑞86;𝑞116]∞ 

C(q)+C(q)=
[𝑞29;𝑞58] [𝑞10,𝑞18,𝑞58;𝑞116]∞ 

+
[𝑞29;𝑞58]∞ [𝑞18,𝑞58,𝑞68;𝑞116]∞ 

(4.2) 
𝛼(𝑞)

1
[C(q) +C′(q)] 

 

1 2 
[𝑞9,𝑞38;𝑞58]∞[𝑞28;𝑞116]∞ 𝑞9[𝑞9,𝑞20;𝑞58]∞[𝑞86;𝑞116]∞ 

 
(4.3) 

=
[𝑞29;𝑞58]∞[𝑞10,𝑞18,𝑞58;𝑞116]∞

+
[𝑞29;𝑞58]∞[𝑞18,𝑞58,𝑞68;𝑞116]∞ 

Again,setting(𝑎1,𝑎2,𝑎3,𝑎4;𝑏1,𝑏2,𝑏3,𝑏4)=(1,-1,𝑞56,−𝑞60;𝑞44,𝑞43,−𝑞5,−𝑞24)andtaking𝑞58for𝑞in(2.9), 
[𝑞44,𝑞43,−𝑞5,−𝑞24;𝑞58]∞ 

[−1,𝑞56,−𝑞60;𝑞58]∞ 
+ 

[−𝑞44,−𝑞43,𝑞5,𝑞24;𝑞58]∞ 
 

[−1,−𝑞56,𝑞60;𝑞58]∞ 

[𝑞−12,𝑞−13,−𝑞−51,−𝑞−32;𝑞58]∞ + 
[𝑞−56,−𝑞−56,−𝑞4;𝑞58]∞ 

+ 
[−𝑞−16,−𝑞−17,𝑞−55,𝑞−36;𝑞58]∞ 

[𝑞−60,−𝑞−60,−𝑞−4;𝑞58]∞ 
=0 

Byapplying(2.4)and(2.7), 
𝑞2[[𝑞14, 𝑞43, −𝑞5, −𝑞34; 𝑞58]∞− [−𝑞14, −𝑞43, 𝑞5, 𝑞34; 𝑞58]∞] 

[−1, 𝑞2, −𝑞2; 𝑞58]∞ 

 
 
Byusing(2.6) 

𝑞4[𝑞12,𝑞13,−𝑞32,−𝑞51;𝑞58]∞ 

− 
[𝑞56,−𝑞56,−𝑞4;𝑞58]∞ 

− 
[−𝑞16,−𝑞17,𝑞36,𝑞55;𝑞58]∞ 

[𝑞60,−𝑞60,−𝑞4;𝑞58]∞ 
=0 

[[𝑞14,𝑞43,−𝑞5,−𝑞34;𝑞58]∞−[−𝑞14,−𝑞43,𝑞5,𝑞34;𝑞58]∞] 
 

 
Or, 

2[𝑞4;𝑞116]∞ 

=
𝑞2[𝑞58;𝑞116]∞

[ 
𝑞4[𝑞12, 𝑞13, −𝑞32, −𝑞51; 

𝑞58]∞[𝑞56, −𝑞56, −𝑞4; 𝑞58]∞ 
+ 

[−𝑞16, −𝑞17, 𝑞36, 𝑞55; 

𝑞58]∞[𝑞60,−𝑞60,−𝑞4;𝑞58]∞ 
] 

[[𝑞14,𝑞43,−𝑞5,−𝑞34;𝑞58]∞−[−𝑞14,−𝑞43,𝑞5,𝑞34;𝑞58]∞] 
2𝑞2[𝑞4,𝑞12,𝑞13;𝑞58]∞[𝑞14,𝑞52;𝑞116]∞ 

=[ 
[𝑞7,𝑞26;𝑞58]∞[𝑞8,𝑞58;𝑞116]∞ 

− 
2𝑞2[𝑞3, 𝑞4, 𝑞22; 𝑞58]∞[𝑞32, 𝑞34; 

𝑞116]∞[𝑞16,𝑞17;𝑞58]∞[𝑞8,𝑞58;𝑞116]∞ 
] 

Dividingby[−𝑞5,𝑞5,𝑞34,−𝑞34;𝑞58]∞andusing(2.6), 
[𝑞14,𝑞43;𝑞58]∞ [−𝑞14,−𝑞43;𝑞58]∞ 

[𝑞5,𝑞34;𝑞58]∞
−

[−𝑞5,−𝑞34;𝑞58]∞ 

 

 
Or, 

1 
=

[𝑞10,𝑞68;𝑞116]∞
[ 

2𝑞2[𝑞4, 𝑞12,𝑞13; 𝑞58]∞[𝑞14,𝑞52; 𝑞116]∞[𝑞7, 

𝑞26; 𝑞58]∞[𝑞8, 𝑞58; 𝑞116]∞ 
− 

2𝑞2[𝑞3, 𝑞4, 𝑞22; 𝑞58]∞[𝑞32, 𝑞34; 

𝑞116]∞[𝑞16,𝑞17;𝑞58]∞[𝑞8,𝑞58;𝑞116]∞ 
] 

[𝑞14,𝑞43;𝑞58]∞ [−𝑞14,−𝑞43;𝑞58]∞ 

[𝑞5,𝑞34;𝑞58]∞
−

[−𝑞5,−𝑞34;𝑞58]∞ 

2𝑞2[𝑞4,𝑞12,𝑞13;𝑞58]∞[𝑞14,𝑞52;𝑞116]∞ 2𝑞2[𝑞3,𝑞4,𝑞22;𝑞58]∞[𝑞32,𝑞34;𝑞116]∞ 

 
Thus, 

=[
[𝑞7,𝑞26;𝑞58]∞[𝑞8,𝑞10,𝑞58,𝑞68;𝑞116]∞

−
[𝑞16,𝑞17;𝑞58]∞[𝑞8,𝑞10,𝑞58,𝑞68;𝑞116]∞

] 

′ 
2𝑞2[𝑞4,𝑞12,𝑞13;𝑞58]∞[𝑞14,𝑞52;𝑞116]∞ 2𝑞2[𝑞3,𝑞4,𝑞22;𝑞58]∞[𝑞32,𝑞34;𝑞116]∞ 

 
(4.4) 

C(q)–C(q)=[
[𝑞7,𝑞26;𝑞58] [𝑞8,𝑞10,𝑞58,𝑞68;𝑞116]∞ 

−
[𝑞16, 𝑞17;𝑞58]∞ 

], 
[𝑞8,𝑞10,𝑞58,𝑞68;𝑞116]∞ 

𝑖.𝑒. 

′ 
𝑞2[𝑞4,𝑞12,𝑞13;𝑞58]∞[𝑞14,𝑞52;𝑞116]∞ 𝑞2[𝑞3,𝑞4,𝑞22;𝑞58]∞[𝑞32,𝑞34;𝑞116]∞ 

𝛽1(q)=C(q)–C(q)=[
[𝑞7,𝑞26;𝑞58] [𝑞8,𝑞10,𝑞58,𝑞68;𝑞116]∞ 

−
[𝑞16,𝑞17;𝑞58]∞ 

] 
[𝑞8,𝑞10,𝑞58,𝑞68;𝑞116]∞ 

(4.5) 
Byadding(4.3)and(4.5)as  

𝐶(𝑞)=𝛼1(𝑞)+𝛽1(𝑞), 
𝑖.𝑒. 

[𝑞9,𝑞38;𝑞58]∞[𝑞28;𝑞116]∞ 𝑞9[𝑞9,𝑞20;𝑞58]∞[𝑞86;𝑞116]∞ C(q)=
[𝑞29;𝑞58][𝑞10,𝑞18,𝑞58;𝑞116]

+
[𝑞29;𝑞58][𝑞18, 𝑞58,𝑞68;𝑞116] 

∞ ∞ ∞ 

𝑞2[𝑞4,𝑞12,𝑞13;𝑞58]∞[𝑞14,𝑞52;𝑞116]∞ 

+
[𝑞7,𝑞26;𝑞58]∞[𝑞8,𝑞10,𝑞58,𝑞68;𝑞116]∞ 

∞ 

∞ 

∞ 
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23 

12 23 

23 

 

 
(4.6) 
Byapplying(2.2)in(4.6), 

𝑞2[𝑞3,𝑞4,𝑞22;𝑞58]∞[𝑞32,𝑞34;𝑞116]∞ 

−
[𝑞16,𝑞17;𝑞58]∞[𝑞8,𝑞10,𝑞58,𝑞68;𝑞116]∞ 

 
 
 
 
 
 
 

 
(4.7) 

(𝑞9,𝑞20,𝑞38,𝑞49;𝑞58)∞(𝑞28,𝑞88;𝑞116)∞ 

C(q)=
(𝑞29,𝑞29;𝑞58)∞(𝑞10,𝑞18,𝑞58,𝑞58,𝑞98,𝑞106;𝑞116)∞ 

𝑞9(𝑞9,𝑞20,𝑞38,𝑞49;𝑞58)∞(𝑞30,𝑞86;𝑞116)∞ 
+

(𝑞29,𝑞29;𝑞58)∞(𝑞18,𝑞48,𝑞58,𝑞58,𝑞68,𝑞98;𝑞116)∞ 

𝑞2(𝑞4,𝑞12,𝑞13,𝑞45,𝑞46,𝑞54;𝑞58)∞(𝑞14,𝑞52,𝑞64,𝑞102;𝑞116)∞ 
+

(𝑞7,𝑞26,𝑞32,𝑞51;𝑞58)∞(𝑞8,𝑞10,𝑞48,𝑞58,𝑞58,𝑞68,𝑞106,𝑞108;𝑞116)∞ 

𝑞2(𝑞3,𝑞4,𝑞22,𝑞36,𝑞54,𝑞55;𝑞58)∞(𝑞32,𝑞34,𝑞84,𝑞86;𝑞116)∞ 

−
(𝑞16,𝑞17,𝑞41,𝑞42;𝑞58)∞(𝑞8,𝑞10,𝑞48,𝑞58,𝑞58,𝑞68,𝑞106,𝑞108;𝑞116)∞ 

Bytakingknownidentity(2.10)  

𝑞9𝑠2+3𝑠2+𝑠2 
(𝑞3;𝑞3) 

 (𝑞;𝑞)  (𝑞29,𝑞14,𝑞15;𝑞29) 
1 23 𝑠1−𝑠2 3𝑠2−𝑠3 ∞ 

 
or, 

∑ 
𝑠1,𝑠2,𝑠3≥0 

(𝑞9;𝑞9) 
 
2𝑠1 

(𝑞9;𝑞9) 
 
𝑠1−𝑠2 

(𝑞3;𝑞3) 
 
2𝑠2 

(𝑞3;𝑞3)𝑠−𝑠 

= 
(𝑞;𝑞)𝑠3 

(𝑞9;𝑞9)∞ 

𝑞9𝑠2+3𝑠2+𝑠2
(𝑞3;𝑞3) (𝑞;𝑞) (𝑞5,𝑞24,𝑞29;𝑞29) (𝑞14,𝑞15;𝑞29) 

1 23 𝑠1−𝑠2 3𝑠2−𝑠3 ∞ ∞ 

 
or, 

∑ 
𝑠1,𝑠2,𝑠3≥0 

(𝑞9;𝑞9) 
 
2𝑠1 

(𝑞9;𝑞9)𝑠−𝑠 (𝑞3;𝑞3)2𝑠 (𝑞3;𝑞3)𝑠−𝑠 

= 
(𝑞;𝑞)𝑠3 

(𝑞9;𝑞9)∞ (𝑞5,𝑞24;𝑞29)∞ 

𝑞9𝑠2+3𝑠2+𝑠2 
(𝑞3;𝑞3) (𝑞;𝑞) (𝑞5,𝑞24,𝑞29;𝑞29) 

1 23 𝑠1−𝑠2 3𝑠2−𝑠3 ∞ 

 
(4.8) 
where 

∑ 
𝑠1,𝑠2,𝑠3≥0 

(𝑞9;𝑞9) 
 
2𝑠1 

(𝑞9;𝑞9) 
 
𝑠1−𝑠2 

(𝑞3;𝑞3) 
 
2𝑠2 

(𝑞3;𝑞3)𝑠−𝑠 

= 
(𝑞;𝑞)𝑠3 

(𝑞9;𝑞9)∞ 
C(q), 

(𝑞14,𝑞15;𝑞29)∞
C(q) 

=
(𝑞5, 𝑞24; 𝑞29) 

Now,byputtingthevalueofC(q)from(4.7)in(4.8), 
9𝑠2+3𝑠2+𝑠2 3 3 

𝑞1 23 (𝑞;𝑞)𝑠1−𝑠2
(𝑞;𝑞)3𝑠2−𝑠3 

∑ 

𝑠1,𝑠2,𝑠3≥0 
(𝑞9;𝑞9)2𝑠 (𝑞9;𝑞9) 

 
𝑠1−𝑠2 

(𝑞3;𝑞3)2𝑠 (𝑞3;𝑞3) 
 
𝑠2−𝑠3 

(𝑞;𝑞)𝑠3 

(𝑞5,𝑞24,𝑞29;𝑞29)∞ (𝑞9,𝑞20,𝑞38,𝑞49;𝑞58)∞(𝑞28,𝑞88;𝑞116)∞ 
= 

(𝑞9;𝑞9)∞ 
[
(𝑞29,𝑞29;𝑞58)∞(𝑞10,𝑞18,𝑞58,𝑞58,𝑞98,𝑞106;𝑞116)∞ 

𝑞9(𝑞9,𝑞20,𝑞38,𝑞49;𝑞58)∞(𝑞30,𝑞86;𝑞116)∞ 

 
 
 
 

 
(4.9) 

+
(𝑞29,𝑞29;𝑞58)∞(𝑞18,𝑞48,𝑞58,𝑞58,𝑞68,𝑞98;𝑞116)∞ 

𝑞2(𝑞4,𝑞12,𝑞13,𝑞45,𝑞46,𝑞54;𝑞58)∞(𝑞14,𝑞52,𝑞64,𝑞102;𝑞116)∞ 
+

(𝑞7,𝑞26,𝑞32,𝑞51;𝑞58)∞(𝑞8,𝑞10,𝑞48,𝑞58,𝑞58,𝑞68,𝑞106,𝑞108;𝑞116)∞ 

𝑞2(𝑞3,𝑞4,𝑞22,𝑞36,𝑞54,𝑞55;𝑞58)∞(𝑞32,𝑞34,𝑞84,𝑞86;𝑞116)∞ 

−
(𝑞16,𝑞17,𝑞41,𝑞42;𝑞58)∞(𝑞8,𝑞10,𝑞48,𝑞58,𝑞58,𝑞68,𝑞106,𝑞108;𝑞116)∞

] 

Thisisthemainresult(3.1) 
 

Now,considering(4.2) 
′ 

 
2[𝑞9,𝑞38;𝑞58]∞[𝑞28;𝑞116]∞ 

 
2𝑞9[𝑞9,𝑞20;𝑞58]∞[𝑞86;𝑞116]∞ 

C(q)+C(q)=
[𝑞29;𝑞58]∞[𝑞10, 𝑞18,𝑞58; 𝑞116]∞

+
[𝑞29; 𝑞58]∞[𝑞18,𝑞58,𝑞68;𝑞116]∞ 

Multiplyingonbothsidesof(4.2)by 
 

 
Thefollowingobtainedas; 

[𝑞10,𝑞68;𝑞116]∞[

𝑞28,𝑞86;𝑞116]∞ 

[−𝑞5,−𝑞34;𝑞58]∞ [𝑞5,𝑞34;𝑞58]∞ 2[𝑞9,𝑞38;𝑞58]∞[𝑞68;𝑞116]∞ 2𝑞9[𝑞9,𝑞20;𝑞58]∞[𝑞10;𝑞116]∞ 

[−𝑞14,−𝑞43;𝑞58]∞
+

[𝑞14,𝑞43;𝑞58]∞
=

[𝑞29;𝑞58]∞[𝑞18,𝑞58,𝑞86;𝑞116]∞
+

[𝑞29;𝑞58]∞[𝑞18,𝑞28,𝑞58;𝑞116]∞ 

or, 

C(q)−1+C′(𝑞)−1= 
2[𝑞9,𝑞38;𝑞58]∞[𝑞68;𝑞116]∞ 

+ 
[𝑞29;𝑞58]∞[𝑞18,𝑞58,𝑞86;𝑞116]∞ 

2𝑞9[𝑞9,𝑞20;𝑞58]∞[𝑞10;𝑞116]∞ 
. 

[𝑞29;𝑞58]∞[𝑞18,𝑞28,𝑞58;𝑞116]∞ 

2 

∞ 

1 2 
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23 

23 

(4.10) 
Next,onarranging(4.10)as; 

1 

 

 
[𝑞9,𝑞38;𝑞58]∞[𝑞68;𝑞116]∞ 

 

 
𝑞9[𝑞9,𝑞20;𝑞58]∞[𝑞10;𝑞116]∞ 

𝛼2(𝑞)= 

(4.11) 

[C′(q)−1+C(q)−1] = 2 + 
[𝑞29;𝑞58]∞[𝑞18,𝑞58,𝑞86;𝑞116]∞ 

 
 

[𝑞29;𝑞58]∞[𝑞18,𝑞28,𝑞58;𝑞116]∞ 

Again,multiplying(4.4)by, 
 

 
getthefollowingas; 

[𝑞10,𝑞68;𝑞116]∞[𝑞

28,𝑞86;𝑞116]∞
, 

C(q)−1−C′(q)−1=[ 

(4.12) 

2𝑞2[𝑞3, 𝑞4, 𝑞22; 𝑞58]∞[𝑞32, 𝑞34; 

𝑞116]∞[𝑞16,𝑞17;𝑞58]∞[𝑞8,𝑞28,𝑞58,𝑞86;𝑞116

]∞ 

2𝑞2[𝑞4,𝑞12,𝑞13;𝑞58]∞[𝑞14,𝑞52;𝑞116]∞ 
− ] 

[𝑞7,𝑞26;𝑞58]∞[𝑞8,𝑞28,𝑞58,𝑞86;𝑞116]∞ 

And,onarranging(4.12)as; 

𝛽(𝑞)=
1

[C(q)−1−C′(q)−1] 
 

2 2 
𝑞2[𝑞3,𝑞4,𝑞22;𝑞58]∞[𝑞32,𝑞34;𝑞116]∞ 𝑞2[𝑞4,𝑞12,𝑞13;𝑞58]∞[𝑞14,𝑞52;𝑞116]∞ 

 
(4.13) 

=[
[𝑞16,𝑞17;𝑞58]∞[𝑞8,𝑞28,𝑞58,𝑞86;𝑞116]∞

−
[𝑞7,𝑞26;𝑞58]∞[𝑞8,𝑞28,𝑞58,𝑞86;𝑞116]∞

] 

Byadding(4.11)and(4.13), 

Then 
C(q)−1=𝛼2(𝑞)+𝛽2(𝑞) 

C(q)−1= 
[𝑞9,𝑞38;𝑞58]∞[𝑞68;𝑞116]∞ 

+ 
[𝑞29;𝑞58]∞[𝑞18,𝑞58,𝑞86;𝑞116]∞ 

𝑞9[𝑞9, 𝑞20; 𝑞58]∞[𝑞10; 𝑞116 

]∞[𝑞29;𝑞58]∞[𝑞18,𝑞28,𝑞58;𝑞116]∞ 
𝑞2[𝑞3,𝑞4,𝑞22;𝑞58]∞[𝑞32,𝑞34;𝑞116]∞ 𝑞2[𝑞4,𝑞12,𝑞13;𝑞58]∞[𝑞14,𝑞52;𝑞116]∞ 

 
(4.14) 

+
[𝑞16,𝑞17;𝑞58]∞[𝑞8,𝑞28,𝑞58,𝑞86;𝑞116]∞

−
[𝑞7,𝑞26;𝑞58]∞[𝑞8,𝑞28,𝑞58,𝑞86;𝑞116]∞ 

Byapplying(2.2)in(4.14), 
(𝑞9,𝑞20,𝑞38,𝑞49;𝑞58)∞(𝑞48,𝑞68;𝑞116)∞ 

 
 
 
 
 
 
 
 

 
(4.15) 

𝐶(𝑞)−1= 
 

 

(𝑞29,𝑞29;𝑞58)∞(𝑞18,𝑞30,𝑞58,𝑞58,𝑞86,𝑞98;𝑞116)∞ 

𝑞9(𝑞9,𝑞20,𝑞38,𝑞49;𝑞58)∞(𝑞10,𝑞106;𝑞116)∞ 
+

(𝑞29,𝑞29;𝑞58)∞(𝑞18,𝑞30,𝑞58,𝑞58,𝑞86,𝑞98;𝑞116)∞ 

𝑞2(𝑞3,𝑞4,𝑞22,𝑞36,𝑞54,𝑞55;𝑞58)∞(𝑞32,𝑞34,𝑞82,𝑞84;𝑞116)∞ 
+

(𝑞16,𝑞17,𝑞41,𝑞42;𝑞58)∞(𝑞8,𝑞28,𝑞30,𝑞58,𝑞58,𝑞86,𝑞88,𝑞108;𝑞116)∞ 

𝑞2(𝑞4,𝑞12,𝑞13,𝑞45,𝑞46,𝑞54;𝑞58)∞(𝑞14,𝑞52,𝑞64,𝑞102;𝑞116)∞ 

−
(𝑞7,𝑞26,𝑞32,𝑞51;𝑞58)∞(𝑞8,𝑞28,𝑞30,𝑞58,𝑞58,𝑞86,𝑞88,𝑞108;𝑞116)∞ 

Now,from(4.8)  

𝑞9𝑠2+3𝑠2+𝑠2 
(𝑞3;𝑞3) 

 (𝑞;𝑞)  (𝑞5,𝑞24,𝑞29;𝑞29) 
1 23 −1 𝑠1−𝑠2 3𝑠2−𝑠3 ∞ 

 
(4.16) 

𝐶(𝑞) ∑ 
𝑠1,𝑠2,𝑠3≥0 

(𝑞9;𝑞9) 
 
2𝑠1 

(𝑞9;𝑞9) 
 
𝑠1−𝑠2 

(𝑞3;𝑞3) 
 
2𝑠2 

(𝑞3;𝑞3)𝑠−𝑠 

= 
(𝑞;𝑞)𝑠3 

(𝑞9;𝑞9)∞ 

Byusing(4.15)in(4.16) 
(𝑞5, 𝑞24, 𝑞29; 

𝑞29)∞(𝑞9;𝑞9)∞ 

 
 

 
(𝑞9,𝑞20,𝑞38,𝑞49;𝑞58)∞(𝑞48,𝑞68;𝑞116)∞ 

=[
(𝑞29,𝑞29;𝑞58)∞(𝑞18,𝑞30,𝑞58,𝑞58,𝑞86,𝑞98;𝑞116)∞ 

𝑞9(𝑞9,𝑞20,𝑞38,𝑞49;𝑞58)∞(𝑞10,𝑞106;𝑞116)∞ 
+

(𝑞29,𝑞29;𝑞58)∞(𝑞18,𝑞30,𝑞58,𝑞58,𝑞86,𝑞98;𝑞116)∞ 

𝑞2(𝑞3,𝑞4,𝑞22,𝑞36,𝑞54,𝑞55;𝑞58)∞(𝑞32,𝑞34,𝑞82,𝑞84;𝑞116)∞ 
+

(𝑞16,𝑞17,𝑞41,𝑞42;𝑞58)∞(𝑞8,𝑞28,𝑞30,𝑞58,𝑞58,𝑞86,𝑞88,𝑞108;𝑞116)∞ 

𝑞2(𝑞4,𝑞12,𝑞13,𝑞45,𝑞46,𝑞54;𝑞58)∞(𝑞14,𝑞52,𝑞64,𝑞102;𝑞116)∞ 

−
(𝑞7,𝑞26,𝑞32,𝑞51;𝑞58)∞(𝑞8,𝑞28,𝑞30,𝑞58,𝑞58,𝑞86,𝑞88,𝑞108;𝑞116)∞

] 
9𝑠2+3𝑠2+𝑠2 3 3 

𝑞1 23(𝑞;𝑞)𝑠1−𝑠2
(𝑞;𝑞)3𝑠2−𝑠3 

× ∑ 
𝑠1,𝑠2,𝑠3≥0 

(𝑞9;𝑞9)2𝑠 (𝑞9;𝑞9) 
 
𝑠1−𝑠2 

(𝑞3;𝑞3)2𝑠 (𝑞3;𝑞3)𝑠−𝑠 (𝑞;𝑞)𝑠3 1 2 
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(4.17) 
Thisismainresult(3.2) 

5. CONCLUSION 
This paper outlines the concept of m-dissections to establish our results involving q-basic infinite 
products, which expressed in terms of RR identities. These expansions will shape the subject matter ofour 
ensuing communications. 
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