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ABSTRACT 
The idea of formulas for partition functions dates back to Cayley 
and Macmahon to obtain traceable power series expressions, after 
which several extensions were made. In this paper, further 
extension was provided together with a generalized method of 
finding formulars for some partition functions. We also relate the 
technical results with their graphical interpretations through a novel 
use of Bar Charts and Scatter diagrams. We generalized a method 
of finding formulas for some partition functions. 
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INTRODUCTION  
Partition of a non-negative integer ὲ is a non-increasing sequence 

of positive integers ‗1, . . . ., ‗ὲ, that sum to ὲ. We denote by 

ὴ ὲ the number of partitions of ὲ into at most Ὧ parts. Andrew 

and Erikson (2004) also stated that ὴ ὲ equals the number of 

partitions of ὲ into at most k parts. There is an extensive literature 

concerning the formula for  ὴ ὲ, including contributions by 

Cayley (1856), Sylvester (1882), Glaisher (1909) and Gupta 
(1958). Ladan et al (2018) extended the idea of using elementary 
method for finding formulas for some partition functions dates back 
to Cayley and Macmahon (George E. Andrews and Kimmo Erikson 
2004).  For additional references and historical notes, see Gupta 
(1970). Furthermore, the theory of q-partial fractions and its formula 
was developed in Munagi (2007).   
 
BASIC DEFINITIONS  
Partition 
Singh et al. (2012) defined a partition of a positive integer ὲ as a 

sequence of positive integers whose sum is  ὲ.  
The order of the summands is unimportant when writing the 
partitions of ὲ. For example the partitions of ὲ τ are given as 

τ τ 
  σ ρ 
ς ς 
ς ρ ρ 
ρ ρ ρ ρ 

Partition function ὴὲ 

Andrew and Erikson (2004) stated that the partition function ὴὲ 

counts the number of unique partitions of the positive integer ὲ.  
For example, there are five unique partitions of τ. Hence, ὴτ
υ. 
Intermediate function 
The intermediate function denoted by ὴ ὲ is defined such that it 

counts the partitions of ὲ with the largest added being no smaller 

than Ὧ.       

METHODOLOGY 
In this section, we consider the formula  ὴ ὲȟ which was 

computed for  Ὧ ρȟςȟσ ὥὲὨ τ  by Andrew (2003). So our desire 

in this paper is to compute this formula for Ὧ υȟφȟȣȟρρȢ 
Furthermore, we implement this formula using computer program 
called maple software.  
That is, Andrew (2003) 
deduced
  

ὴ ὲ ρȟ 

ὴ ὲ
ὲ ρ

ς
ȟ 

ὴ ὲ ὲ σ Ⱦρς 
Thereafter, Andrew and Erikson (2004) gave ὴ ὲ ὴὲȟὯ 

the following generating function   

ὴὲȟὯή

ρ

ρ ή ρ ή ȣ ρ ή  
                                             ρ 

 
Now, consider the case Ὧ τ, we have maple calculate that 
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Here, the coefficient of ή is the formula 

for
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Case ▓  
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Case ▓  
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Case ▓  
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Case ▓  
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Case ▓  
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Case ▓  
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Case ▓  
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Case ▓  
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Case ▓  
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Example  
We illustrate the above formulas for the case ὲ υπȟὯ ρπ 
Substitutingὲ υπ ȟὯ ρπȢ 
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