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1. Introduction
Andrews et al. [1] discovered and worked on a different group of partitions, partitions with designated summands.

Take regular partitions and tag precisely one of each component size to create the partitions with designated summands. 
As an illustration, there are five partitions of 3 with designated summands, specifically,

3′, 2′ + 1′, 1′ + 1 + 1, 1 + 1′ + 1, 1 + 1 + 1′ .

PD(n) displays the number of partitions having designated summands. Hence, PD(3) = 5. Andrews et al. [1] further 
researched PDO(n) the number of partitions of n with designated summands, in which all components are odd. From 
the aforementioned illustration, PDO(3) = 4. Further research on PD(n) and PDO(n) were performed by Chen et al. [2], 
Baruah and Ojah [3], and Xia [4]. Two new partition functions, PDt(n) and PDOt(n) have been developed by Lin [5]. 
They count the number of tagged parts across all partitions of n with designated summands and, in turn, the number of 
tagged parts across all partitions of n with designated summands, in which all parts are odd. As demonstrated by the 
above partition of 3, PDt(3) = 6 and PDOt(3) = 4.

Moreover, Lin [5] has provided proofs for the following generating functions:

Contemporary Mathematics
http://ojs.wiserpub.com/index.php/CM/

Copyright ©2024 Vandna, et al.
DOI: https://doi.org/10.37256/cm.5120242801
This is an open-access article distributed under a CC BY license 
(Creative Commons Attribution 4.0 International License)
https://creativecommons.org/licenses/by/4.0/

Some New Results on the Number of Tagged Parts Over the Partitions 
with Designated Summands 

Abhay Mehta1, Vandna1* , Mandeep Kaur2 

1Department of Mathematics, Lovely Professional University, Phagwara-144411, Punjab, India
2Department of Mathematics, Abhayapuri College, Bongaigaon, Assam-783384, India
 Email: vandnapaul46@gmail.com

Received:  7 April 2023;  Revised: 29 May 2023;  Accepted: 31 May 2023

Abstract: The partitions with designated summands were introduced. In such partitions, among those parts of the same 
magnitude, one is tagged or designated. This work presents some new results on partitions with designated summands. 
The total number of partitions of n with designated summands is denoted by PD(n). PDO(n) indicates how many 
partitions of n there are with designated summands where every component is odd. The number of tagged parts 
across all partitions of n with specified summands is known as PDt(n), and the number of tagged parts across all 
partitions of n with designated summands in which all parts are odd is known as PDOt(n). In this study, we 
demonstrate a few new congruences modulo 2 and 4. We employed the dissection approach to access our recent 
discoveries.

Keywords: designated summands, partitions, dissections, congruence

MSC: 11P83, 05A17

https://orcid.org/0000-0002-5025-7336
https://orcid.org/0000-0001-8025-9925
mailto:vandnapaul46@gmail.com
http://www.wiserpub.com/
http://ojs.wiserpub.com/index.php/CM/
https://ojs.wiserpub.com/index.php/CM/
https://doi.org/10.37256/cm.4220232500
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.37256/cm.5120242801


Volume 5 Issue 1|2024| 603 Contemporary Mathematics

                                                                 
( )

5
3 6

3 20
1 2 31 6

1  
2

n
tn

f f
PD n q

f f ff f
∞

=

 
= − 

 
∑

and

                                                                       
( )

2 2
2 3 12

20
1 6

.n
tn

f f f
PDO n q q

f f
∞

=
=∑

Here and in the succeeding sections, we use 
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kf qq ∞=  where a and q are two complex numbers and k is a positive integer.
Baruah and Kaur [6] and Vandna and Kaur [7] proved some new results on PDt(n) and PDOt(n). Baruah and Kaur [6] 

discovered the exact generating functions of PDOt(8n + 6) and PDOt(8n + 7) Moreover, they discovered several infinite 
families of congruences modulo 2 and 4 for PDt(n). In this paper, we use the various congruences found by Baruah and 
Kaur [6] to find infinite families of congruences and various novel congruences modulo 2 and 4.

2. Preliminaries
We now list several significant 2- and 3-dissections.

2.1 Lemma 1

2-dissections of q-products:
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2.2 Lemma 2

3-dissections of q-products:
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Here, we also use some of the following useful results:
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In the sections that follow, we will regularly make use of the identities and congruences listed below, sometimes 
without explicitly mentioning them.
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3. Results
Theorem 1. For n > 0, we have
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4. Proof of the theorem
Using an equality in the proof of the Theorem 1 [6], we have
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From which we extract
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From which when we extract the terms having q3n, q3n+1, q3n+2, we obtain (17), (18), and (19), respectively.
Now, from [6, equation (5.4)],  we have
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Extracting the terms involving q3n+1 from both sides, we get
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From (29), extracting the terms involving q3n from both sides, we get
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Now, from an equality in the proof of the Theorem 1 [6], we have
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Also, from (6), we further get
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Again, extracting the terms involving q2n+1 from (31), we have
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Now, from an equality in the proof of the Theorem 1 [6], we have
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from which we extract the terms involving q3n to get
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Again, on further extraction, we get
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which is (26).
Also, extracting the terms q3n+1 and q3n+2 from (26), we arrive at (27) and (28), respectively.

Acknowledgments
The authors are extremely grateful to the anonymous referee who read our manuscript with great care, uncovered 

several errors, and offered useful suggestions.

Conflict of interest
There is no conflict of interest for this study.

References

[1]	 Andrews GE, Lewis RP, Lovejoy J. Partitions with designated summands. Acta Arithmetica. 2002; 105: 51-66.
[2]	 Chen WYC, Ji KQ, Jin H-T, Shen EYY. On the number of partitions with designated summands. Journal of 

Number Theory. 2013; 133(9): 2929-2938. Available from: https://doi.org/10.1016/j.jnt.2013.02.010.
[3]	 Baruah ND, Ojah KK. Partitions with designated summands in which all parts are odd. Integers. 2015; 15: A9.
[4]	 Xia EXW. Arithmetic properties of partitions with designated summands. Journal of Number Theory. 2016; 159: 

160-175. Available from: https://doi.org/10.1016/j.jnt.2015.06.016.
[5]	 Lin BLS. The number of tagged parts over the partitions with designated summands. Journal of Number Theory. 

2018; 184: 216-234. Available from: https://doi.org/10.1016/j.jnt.2017.08.020.
[6]	 Baruah ND, Kaur M. New congruences modulo 2, 4, and 8 for the number of tagged parts over the partitions 

with designated summands. The Ramanujan Journal. 2020; 52: 253-274. Available from: https://doi.org/10.1007/
s11139-018-0112-x.

[7]	 Vandna, Kaur M. Some new results on the number of tagged parts over the partitions with designated summands in 
which all parts are odd. Journal of the Ramanujan Mathematical Society. 2022; 37: 419-435. 

https://doi.org/10.1016/j.jnt.2013.02.010
https://doi.org/10.1016/j.jnt.2015.06.016
https://doi.org/10.1016/j.jnt.2017.08.020
https://doi.org/10.1007/s11139-018-0112-x
https://doi.org/10.1007/s11139-018-0112-x



