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1 |Introduction 

Data pattern identification and classification form a basis which pattern recognition deals with effectively. 

Pattern recognition serves as a central subject across multiple fields such as diagram processing and medical 

diagnosis and text analysis and data categorization. The actual datasets found in real-world scenarios require 

advanced frameworks to manage imprecise and contradictory and incomplete information because of their 

complex nature [1-19]. 

Plithogenic set which was introduced by Smarandache plays a vital role in problems dealing with many 

number of attributes(data sets). It  is the generelaistion of fuzzy, intuitionistic fuzzy and neutrosophic sets.The 

applications of Plithogenic sets includes decision making [6], supply chain[4], management[17], multivariate 

data analysis [9], entropy measures [16], cognitive maps [7], supplier selection [5].  

The emering concept of Plithogenic hypersoft sets comes into the picture with the wide range of applications 

includes modelling a distance and similarity measures, AI based decision making [1]. Also under fuzzy 

neutrosophic environment[2], dual dominant attributes[8]. 

 Plithogenic cubic sets introduced by Priydharshini et al. [11] provide a significant improvement to traditional 

methodologies including fuzzy and intuitionistic fuzzy as well as neutrosophic sets.Plithogenic cubic sets 
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provide unique modeling abilities because they use all four compatibility values--membership and non-

membership and indeterminacy and contradiction--to describe elements making them optimal for complex 

system modeling.Plithogenic cubic sets paved the way to establish some of the core concepts like P and R 

order of Plithogenic cubic sets[12], applications of lithogenic neutrosophic[13] and refined Plithogenic 

neutrosophic sets[10]. 

Plithogenic cubic sets outpace standard mathematical sets by producing multi-dimensional representations 

which allow attributes to express diverse levels of truth alongside falsity and uncertainty. The ability to 

generalize this concept has delivered helpful results when identifying patterns in scenarios where information 

remains uncertain or conflicting. 

Through plithogenic cubic set pattern recognition our main outcome shows how to measure the similarity of 

numeric datasets. Jaccard measurement adapted well to evaluate plithogenic cubic sets given their distinct set 

designs. Through its use of overlapping and uncertain data the Jaccard method effectively finds relationship 

connections between patterns and groups. 

This study created an adapted model to examine how plithogenic cubic sets work with pattern recognition 

and determined ways to handle contradictory factors with various attributes through Jaccard measurement 

analysis. Our research explored how this approach shows better results in real world scenarios with multiple 

patterns even under data uncertainty. 

Our contributions include 

 Defining a mathematical operators(Union, intersection) for plithogenic cubic sets. 

 Developing Jaccard similarity measures to plithogenic cubic environments. 

 Demonstrating the application of the proposed framework in pattern recognition problems. 

 

2 |Preliminaries 

Definition 2.1 [10] Plithogenic set (PS) is a generalization of a crisp set, a fuzzy set (FS), an intuitionistic fuzzy 

set (IFS) and a neutrosophic set (NS), while these four categories are represented by a single attribute value 

(appurtenance): single value (belonging)-for a crisp set and a FS, two values (belonging, non-belonging)-for 

an IFS, or triple values (belonging, non-belonging and indeterminacy) for NS. 

In general, PS is a set whose members are determined by a set of elements with four or more values of 

attributes. 

Definition 2.2 [10] Let Z be the universal set. A non-empty set 1},,...,{ 21  sB s of uni-dimensional 

parameters and B attributes is known as the attribute value continuum of the plithogenic set. A given 

value whose range of all possible values (or states) is the non-empty set U, is any finite discrete set 

 suuuU s 1},,...,,{ 21 , or infinitely countable set },,...,,{ 21  uuuU or infinitely uncountable 

(continuum) set ]...[,[,,] whereyxyxU   where U can be any open, quasi-open or closed interval from the 

set of real numbers of another general set. 

Definition 2.3 [4] Let 
,A

 be a cubic set in a non-empty set X. Then the evaluative set of
,A

 

is defined to be a structure 
   xxxx   |,

 where 
       xrxlx   ,

 with 

        xAxxl   and        xxAxr  
  which are called the left evaluative point and the 
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right evaluative point respectively of 
,A

 at Xx . We say that 
 x  is the evaluative point of  

,A
 at Xx . 

Definition 2.4 [4] Let
,A

 be a cubic set in X with the evaluative set 
   xxxx   |,

.An 

element Xa  is called a stable element of 
,A

 in X if it satisfies        0 
 aAaal  ,

       .0 
 aaAar  otherwise we say that a is an unstable element of 

,A
 in X. The set of 

all stable elements of 
,A

 in X is called the stable cut of 
,A

 in X and is denoted by S
. The 

set of all unstable elements of 
,A

 in X is called the unstable cut of 
,A

 in X and is denoted 

by U
.We say that 

,A
 is a stable cut if 

.XS  Otherwise, 
,A

 is called an unstable cubic 

set. 

Definition 2.5 [5]  For a non-empty set  , the Plithogenic fuzzy cubic set (PFCS) is defined as 

}|)(),(,{ AaaaXa  
 in which   is an interval valued Plithogenic fuzzy set and 


 is a fuzzy set in  . 

Definition 2.6 [5] Let   be a universal set and A be a non-empty set. The structure 
}|)(),(,{ AaaaYa  

 

is said to be Plithogenic Intuitionistic fuzzy cubic set (PIFCS) in A, where 














 )(),( aYaYY F
d

T
d ii

is an 

Intuitionistic fuzzy set in A and )}(),({( yy F
i

T
i    is an intuitionistic fuzzy set in Y.  

Definition 2.7 [5] Let   be a universal set and A be a non-empty set. The structure 
}|)(),(,{ AaaaZa  
 

is said to be Plithogenic Neutrosophic cubic set (PNCS) in A, where 














 )(),(),( aZaZaZZ F
d

N
d

T
d iii

is 

an interval valued Plithogenic Neutrosophic set in A and 
)}(),(),({( aaa F

i
N

i
T

i  
 is a neutrosophic set 

in A.  

The pair 
 ,Z

is called Plithogenic neutrosophic cubic set over   where   is a mapping given by 

)(:  NCZ .The set of all Plithogenic neutrosophic cubic sets over   will be denoted by 


NP
. 

3 |Operators of Plithogenic Cubic Sets 

In this section, the focus is on defining the fundamental operators of Plithogenic Cubic Sets, specifically 

union and intersection, which are essential for processing and analyzing such sets in various applications. 

Union of Plithogenic fuzzy Cubic sets  

[(𝑚1
−,𝑚1

+)] ∨ [(𝑛1
−, 𝑛1

+)] 

= [
(𝑚1

− ∨ 𝑛1
−,𝑚1

+ ∨ 𝑛1
+)

] 

= [
((1 − 𝑐0)[𝑚1

− ∨ 𝑛1
−] + 𝑐0[𝑚1

− ∧ 𝑛1
−]), ((1 − 𝑐0)[𝑚1

+ ∨ 𝑛1
+] + 𝑐0[𝑚1

+ ∧ 𝑛1
+])

] 

Union of Plithogenic Intuitionistic fuzzy Cubic sets  

[(𝑚1
−,𝑚1

+), (𝑚2
−,𝑚2

+)] ∨ [(𝑛1
−, 𝑛1

+), (𝑛2
−, 𝑛2

+)] 
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= [
(𝑚1

− ∨ 𝑛1
−,𝑚1

+ ∨ 𝑛1
+),

(𝑚2
− ∧ 𝑛2

−,𝑚2
+ ∧ 𝑛2

+)
] 

= [

((1 − 𝑐0)[𝑚1
− ∨ 𝑛1

−] + 𝑐0[𝑚1
− ∧ 𝑛1

−]), ((1 − 𝑐0)[𝑚1
+ ∨ 𝑛1

+] + 𝑐0[𝑚1
+ ∧ 𝑛1

+])

((1 − 𝑐0)[𝑚2
− ∧ 𝑛2

−] + 𝑐0[𝑚2
− ∨ 𝑛2

−]), ((1 − 𝑐0)[𝑚2
+ ∧ 𝑛2

+] + 𝑐0[𝑚2
+ ∨ 𝑛2

+])

] 

 

Union of Plithogenic neutrosophic Cubic sets  

[
(𝑚1

− ∨ 𝑛1
−,𝑚1

+ ∨ 𝑛1
+), (

1

2
(𝑚2

− ∧ 𝑛2
− + 𝑚2

− ∨ 𝑛2
−),

1

2
(𝑚2

+ ∧ 𝑛2
+ + 𝑚2

+ ∨ 𝑛2
+)) ,

(𝑚3
− ∧ 𝑛3

−,𝑚3
+ ∧ 𝑛3

+)

] 

=

[
 
 
 
 
 
 
((1 − 𝑐0)[𝑚1

− ∨ 𝑛1
−] + 𝑐0[𝑚1

− ∧ 𝑛1
−]), ((1 − 𝑐0)[𝑚1

+ ∨ 𝑛1
+] + 𝑐0[𝑚1

+ ∧ 𝑛1
+])

[

1

2
((1 − 𝑐0)[𝑚2

− ∧ 𝑛2
−] + 𝑐0[𝑚2

− ∨ 𝑛2
−] + (1 − 𝑐0)[𝑚2

− ∨ 𝑛2
−] + 𝑐0[𝑚2

− ∧ 𝑛2
−])

1

2
((1 − 𝑐0)[𝑚2

+ ∧ 𝑛2
+] + 𝑐0[𝑚2

+ ∨ 𝑛2
+] + (1 − 𝑐0)[𝑚2

+ ∨ 𝑛2
+] + 𝑐0[𝑚2

+ ∧ 𝑛2
+])

]

((1 − 𝑐0)[𝑚3
− ∧ 𝑛3

−] + 𝑐0[𝑚3
− ∨ 𝑛3

−]), ((1 − 𝑐0)[𝑚3
+ ∧ 𝑛3

+] + 𝑐0[𝑚3
+ ∨ 𝑛3

+]) ]
 
 
 
 
 
 

 

 

Intersection of Plithogenic fuzzy Cubic sets  

[(𝑚1
−,𝑚1

+)] ∧ [(𝑛1
−, 𝑛1

+)] 

= [
(𝑚1

− ∧ 𝑛1
−,𝑚1

+ ∧ 𝑛1
+)

] 

= [
((1 − 𝑐0)[𝑚1

− ∧ 𝑛1
−] + 𝑐0[𝑚1

− ∨ 𝑛1
−]), ((1 − 𝑐0)[𝑚1

+ ∧ 𝑛1
+] + 𝑐0[𝑚1

+ ∨ 𝑛1
+])

] 

Intersection of  Plithogenic Intuitionistic fuzzy Cubic sets  

[(𝑚1
−,𝑚1

+), (𝑚2
−,𝑚2

+)] ∧ [(𝑛1
−, 𝑛1

+), (𝑛2
−, 𝑛2

+)] 

= [
(𝑚1

− ∧ 𝑛1
−,𝑚1

+ ∧ 𝑛1
+),

(𝑚3
− ∨ 𝑛3

−,𝑚3
+ ∨ 𝑛3

+)
] 

= [

((1 − 𝑐0)[𝑚1
− ∧ 𝑛1

−] + 𝑐0[𝑚1
− ∨ 𝑛1

−]), ((1 − 𝑐0)[𝑚1
+ ∧ 𝑛1

+] + 𝑐0[𝑚1
+ ∨ 𝑛1

+])

((1 − 𝑐0)[𝑚3
− ∨ 𝑛3

−] + 𝑐0[𝑚3
− ∧ 𝑛3

−]), ((1 − 𝑐0)[𝑚3
+ ∨ 𝑛3

+] + 𝑐0[𝑚3
+ ∧ 𝑛3

+])

] 

 

Intersection of Plithogenic neutrosophic Cubic sets 

[(𝑚1
−,𝑚1

+), (𝑚2
−,𝑚2

+), (𝑚3
−,𝑚3

+)] ∧ [(𝑛1
−, 𝑛1

+), (𝑛2
−, 𝑛2

+), (𝑛3
−, 𝑛3

+)] 

= [
(𝑚1

− ∧ 𝑛1
−,𝑚1

+ ∧ 𝑛1
+), (

1

2
(𝑚2

− ∨ 𝑛2
− + 𝑚2

− ∧ 𝑛2
−),

1

2
(𝑚2

+ ∨ 𝑛2
+ + 𝑚2

+ ∧ 𝑛2
+)) ,

(𝑚3
− ∨ 𝑛3

−,𝑚3
+ ∨ 𝑛3

+)

] 

=

[
 
 
 
 
 
 
((1 − 𝑐0)[𝑚1

− ∧ 𝑛1
−] + 𝑐0[𝑚1

− ∨ 𝑛1
−]), ((1 − 𝑐0)[𝑚1

+ ∧ 𝑛1
+] + 𝑐0[𝑚1

+ ∨ 𝑛1
+])

[

1

2
((1 − 𝑐0)[𝑚2

− ∨ 𝑛2
−] + 𝑐0[𝑚2

− ∧ 𝑛2
−] + (1 − 𝑐0)[𝑚2

− ∧ 𝑛2
−] + 𝑐0[𝑚2

− ∨ 𝑛2
−])

1

2
((1 − 𝑐0)[𝑚2

+ ∨ 𝑛2
+] + 𝑐0[𝑚2

+ ∧ 𝑛2
+] + (1 − 𝑐0)[𝑚2

+ ∧ 𝑛2
+] + 𝑐0[𝑚2

+ ∨ 𝑛2
+])

]

((1 − 𝑐0)[𝑚3
− ∨ 𝑛3

−] + 𝑐0[𝑚3
− ∧ 𝑛3

−]), ((1 − 𝑐0)[𝑚3
+ ∨ 𝑛3

+] + 𝑐0[𝑚3
+ ∧ 𝑛3

+]) ]
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4 | Steps Involved in Applying Jaccard Similarity Measure in 

Plithogenic Neutrosophic Cubic Sets for Pattern Recognition 

 Identify the patterns or entities to be compared and represent them as ideal plithogenic neutrosophic 

cubic sets. 

 Represent each element in the set with degrees of membership, non-membership, indeterminacy, and    

 contradiction values. 

 Assign weights to attributes if certain features have higher importance in the recognition process. 

 Define the Jaccard similarity measure to handle multiple dimensions of the plithogenic cubic set. 

 Incorporate contradiction values into the similarity measure to account for variations and conflicts 

in data. 

 Compute the intersection (commonalities) and union (total range) for membership, non-

membership, and  

 indeterminacy values. 

 Use the computed intersection and union to calculate the Jaccard similarity index as the ratio of the 

sum of   

 minima to the sum of maxima. 

 Compare the calculated similarity values to identify similar and dissimilar patterns. 

 Assign patterns to categories or clusters based on their similarity scores. 

 Validate the results using additional trait values to ensure accuracy. 

 

5 |Applications 

Pattern recognition in consumer behavior involves analyzing key attributes to segment customers and tailor 

offerings effectively. Here’s an overview of the attributes used in this process.                                                   

 Age influences preferences and purchasing decisions. Younger consumers often opt for trendy, 

budget-friendly products, while older demographics may prioritize quality and practicality. 

 Income level determines purchasing power. Higher-income groups tend to favor premium or luxury 

products, whereas lower-income consumers focus on affordability and essential goods. 

 Spending habits reflect how consumers allocate their resources, whether they are impulsive buyers, 

cautious spenders, or value-driven. This information is critical for designing promotions and pricing 

strategies. 

 The frequency of purchases indicates how often consumers buy products or services. Regular buyers 

may benefit from loyalty programs, while occasional shoppers may respond better to promotional 

campaigns. 

 Preferred Product Categories: Consumers have preferences for certain product categories, such as 

fashion, technology, or household items. Identifying these preferences helps businesses align their 

offerings with customer interests. 

These attributes, when analyzed together, form distinct patterns that guide decision-making in marketing, 

product development, and customer engagement. 
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Table 1. Ideal Pattern (IP). 

Measures of 

Contradiction 
0 0.3 0.5 0.7 1 

Trait Values Age Income Level Spending Habits 
Frequency of 

Purchases 

Preferred 

Product 

Categories 

Integral 

Measure 

function )(aZ  

( [0.2, 0.5], 

[0.1, 0.3], 

[0.4, 0.6]) 

([0.4, 0.8], 

[0.5, 0.6], 

[0.1, 0.2]) 

([0.1, 0.4], 

[0.3, 0.5], 

[0.1, 0.3]) 

([0.2, 0.4], 

[ 0.8,0.9], 

[0.4, 0.6]) 

([0.7, 0.8], 

[ 0.2,0.4], 

[0.8, 0.9]) 

)(a  ([0.3,0.2, 0.1) ([0.4, 0.6, 0.7]) ([0.2, 0.5, 0.6]) ([0.1, 0.2, 0.3]) ([0.5, 0.2, 0.9]) 

 

Table 2. Pattern 1 (P1). 

Measures of 

Contradiction 
0 0.3 0.5 0.7 1 

Trait Values Age Income Level Spending Habits 
Frequency of 

Purchases 

Preferred 

Product 

Categories 

Integral 

Measure 

function )(aZ  

([0.1, 0.5], 

[0.2, 0.3], 

[0.6, 0.8]) 

([0.6, 0.7], 

[0.1, 0.3], 

[0.4, 0.5]) 

([0.5, 0.7], 

[0.3, 0.4], 

[0.8, 0.9]) 

([0.1, 0.3], 

[ 0.4,0.5], 

[0.1, 0.4]) 

([0.2, 0.7], 

[0.6, 0.8], 

[0.2, 0.5]) 

)(a  ([0.4,0.1, 0.5) ([0.1, 0.1, 0.3]) ([0.1, 0.2, 0.5]) ([0.2, 0.3, 0.1]) 
([0.2, 0.9, 0.5]) 

 

 

Table 3. Pattern 2 (P2). 

Measures of 

Contradiction 
0 0.3 0.5 0.7 1 

Trait Values Age Income Level Spending Habits 
Frequency 

of Purchases 

Preferred 

Product 

Categories 

Integral 

Measure 

function )(aZ  

( [0.3, 0.4], 

[0.7, 0.8], 

[0.1, 0.5]) 

([0.2, 0.5], 

[0.6, 0.7], 

[0.1, 0.9]) 

([0.5, 0.7], 

[0.2, 0.4], 

[0.1, 0.4]) 

([0.1, 0.3], 

[ 0.4,0.8], 

[0.5, 0.7]) 

([0.6, 0.8], 

[ 0.3,0.4], 

[0.1, 0.2]) 

)(a  ([0.4,0.5, 0.7) ([0.4, 0.8, 0.7]) ([0.3, 0.4, 0.6]) ([0.1, 0.2, 0.3]) ([0.1, 0.5, 0.7]) 

 

Table 4. Pattern 3 (P3). 

Measures of 

Contradiction 
0 0.3 0.5 0.7 1 

Trait Values Age Income Level Spending Habits 
Frequency of 

Purchases 

Preferred 

Product 

Categories 

Integral 

Measure 

function )(aZ  

( [0.4, 0.5], 

[0.2, 0.6], 

[0.1, 0.5]) 

([0.2, 0.3], 

[0.6, 0.7], 

[0.5, 0.6]) 

([0.3, 0.5], 

[0.8, 0.9], 

[0.6, 0.7]) 

([0.2, 0.3], 

[ 0.1,0.4], 

[0.6, 0.8]) 

([0.5, 0.6], 

[0.7, 0.9], 

[0.1, 0.4]) 

)(a  ([0.5,0.8, 0.9 ]) ([0.1, 0.2, 0.5]) ([0.1, 0.3, 0.6]) ([0.1, 0.5, 0.3]) ([0.3, 0.2, 0.6]) 

 

 

 

 

 

 



   Priyadharshini, S. P.|Plithogenic Log. Comp. 4 (2025) 1-8 

 

7 

Table 5. The Jaccard similarity measures for ideal pattern with pattern 1, 2 and 3 are given below. 

 

 

 

 

 

 

 

The inference shows that Pattern 2 is more reliable than Patterns 1 and 3 when compared to the ideal pattern. 

This reliability is crucial for applications that demand accuracy and dependability. Overall, the analysis 

highlights the need to choose the most effective pattern for achieving the best results as showin Tables 1-5. 

6 |Conclusion 

The integration of plithogenic cubic sets into pattern recognition represents a significant advancement in 

handling complex, contradictory, and multi-dimensional data. By addressing the limitations of traditional 

fuzzy, intuitionistic fuzzy and neutrosophic sets, Plithogenic cubic set provides a better framework for diverse 

applications. However, further research is necessary to address computational challenges, improve real-world 

applicability, and explore hybrid models for even greater versatility. 
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