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Abstract 
In this paper, introduced and discussed about Pentapartitioned neutrosophic δ- continuous mappings and discussed 
some of their properties and its application. 
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1. Introduction 
Zadeh(1965)[1] was the first person in the field of 
logic and set theory to introduce the idea of a fuzzy 
set between real standard intervals in mathematics.  
Chang(1968)[4] took the general topology as a fuzzy 
topological space and framed it with a fuzzy 
set.Lewine.K (1970), define [7] Generalized closed 
sets in topology. Atanassov (1983) [3], introduced 
intuitionistic fuzzy sets, which combine membership 
and non-membership values. Abdel-Monsef, El-
Deep and Mohmoud(1983) [1] introduced β-Open 
sets and β-Continuous mappings. Coker[6](1997), 
developed the intuitionistic fuzzy topological space. 
Chatterjee, Majumdar and Samanta[5](2016), 
contributed significantly to this development by 
introducing similarity measures and entropy for 
quadripartitioned single-valued neutrosophic sets. 
Arokiarani, Dhavaseelan, Jafari and 
Parimala[2](2017), introduced a variety of new 
notions and functions in neutrosophic topological 
spaces. Smarandache[14](2012), introduced the idea 
of neutrosophic set at the start of the 20th century. 
Salama and Alblowi[13](2012), Neutrosophic set in 
a Neutrosophic Topological spaces. Vadivel, 
Seenivasan and John Sundar(2021), [16] introduce 
𝛿-open sets in a Neutrosophic topological spaces. 
Navuluri Mohanarao and Sathish kumar[8](2025), 
proposed a new operator based on β-Open sets 
within quadri partitioned neutrosophic topological 
spaces. Sai Anu and Arulselvam(2025), proposed on 
intuitionistic quadri-partitioned neutrosophic N-soft 
set model. In the context of Pentapartitioned 
neutrosophic topological spaces, we expand on the 
notion of 𝛿-continuous mapping and its application. 

2. Preliminaries 
Definition 2.1. [15] Assume 𝕐 is a non-empty set. 
An object with the form ℒ =
$𝑦, 𝑇̇ℒ(𝑦), 𝐶̇ℒ(𝑦), 𝐼ℒ̇(𝑦), 𝑈̇ℒ(𝑦), 𝐹̇ℒ(𝑦): 𝑦 ∈ 𝕐1 

where  𝑇̇ℒ → [0, 1] Truth, 𝐶̇ℒ → [0, 1] 
contradiction,𝐼ℒ̇ → [0, 1] ignorance, 𝑈̇ℒ → [0, 1] 
unknown, Ḟℒ → [0, 1]false and 0 ≤ 𝑇̇ℒ(𝑦) +
𝐶̇ℒ(𝑦) +	𝐼ℒ̇(𝑦) + 𝑈̇ℒ(𝑦) + 𝐹̇ℒ(𝑦) ≤ 5 for each 𝑦 ∈
𝕐. 
Definition 2.2. [15], [12] Assume 𝕐 is a non-empty 
set and the pentapartitioned neutrosophic sets ℒ and 
ℳ in the form ℒ =
$𝑦, 𝑇̇ℒ(𝑦), 𝐶̇ℒ(𝑦), 𝐼ℒ̇(𝑦), 𝑈̇ℒ(𝑦), 𝐹̇ℒ(𝑦) ∶ 𝑦 ∈ 𝕐1, 
ℳ = $𝑦, 𝑇̇ℳ, 𝐶̇ℳ(𝑦), 𝐼ℳ̇(𝑦), 𝑈̇ℳ(𝑦), 𝐹̇ℳ(𝑦): 𝑦 ∈
𝕐1, then 

a) 0!" =	 〈𝑦, 0, 0, 1, 1, 1〉	and 1!" =
	〈𝑦, 1, 1, 0, 0, 0〉, 

b) ℒ ⊆ ℳiff 𝑇̇ℒ(𝑦) ≤ 𝑇̇ℳ(𝑦), 𝐶̇ℒ(𝑦) ≤
𝐶̇ℳ(𝑦), 𝐼ℒ̇(𝑦) ≤ 𝐼ℳ̇(𝑦), 𝑈̇ℒ(𝑦) ≤ 𝑈̇ℳ(𝑦),
∶ 𝑦 ∈ 𝕐,  

c) ℒ = 	ℳ iff ℒ ⊆ ℳ and ℳ ⊆ ℒ, 
d) ℒ# =	 $〈𝑦, 𝐹̇ℒ(𝑦), 𝑈̇ℒ(𝑦), 1−

𝐼ℒ̇(𝑦), 𝐶̇ℒ(𝑦), 𝑇̇ℒ(𝑦): 𝑦 ∈ 𝕐〉1, 
e) ℒ ∪ℳ	 =

?〈𝑦,𝑚𝑎𝑥 C𝑇̇ℒ(𝑦), 𝑇̇ℳ(𝑦)D ,𝑚𝑎𝑥 C𝐶̇ℒ(𝑦), 𝐶̇ℳ(𝑦)D ,𝑚𝑖𝑛 C𝐼ℒ̇(𝑦), 𝐼ℳ̇(𝑦)D ,

𝑚𝑖𝑛 C	𝑈̇ℒ(𝑦), 𝑈̇ℳ(𝑦)D ,

𝑚𝑖𝑛CḞℒ(𝑦),Ḟℳ(𝑦)D:	𝑦 ∈ 𝕐〉G, 
f) ℒ ∩ℳ	 =

?〈𝑦,𝑚𝑖𝑛 C𝑇̇ℒ(𝑦), 𝑇̇ℳ(𝑦)D ,𝑚𝑖𝑛 C𝐶̇ℒ(𝑦), 𝐶̇ℳ(𝑦)D ,𝑚𝑎𝑥 C𝐼ℒ̇(𝑦), 𝐼ℳ̇(𝑦)D ,

𝑚𝑎𝑥 C𝑈̇ℒ(𝑦), 𝑈̇ℳ(𝑦)D ,

𝑚𝑎𝑥CḞℒ(𝑦),Ḟℳ(𝑦)D: 𝑦 ∈ 𝕐〉G. 
Definition 2.3. [9, 10] A non-empty set possessing a 
pentapartitioned neutrosophic structure, there are 
pentapartitioned subsets of 𝕐 that satisfy the family 
𝜚!". 

a) 0!", 1!" ∈ 𝜚!". 
b) ℒ1 ∩ ℒ2 ∈ 𝜚!", for any 	ℒ1,ℒ2 ∈ 𝜚!" 
c) ∪ ℒ$ ∈ 𝜚!", ∀ℒ$: 𝑎 ∈ 𝐴 ⊆ 𝜚!" 
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Then (𝕐, 𝜚!") is called pentapartitioned 
neutrosophic topological space in 	𝕐.	 In 𝕐, the 𝜑 
elements are refferred to as pentapartitioned 
neutrosophic open sets. If the complement 𝒞𝒞 of a 
PNCS is PNOS, it is referred to as a pentapartitioned 
neutrosophic closed set. 
Definition 2.4. [11] If ℒ is a pentapartitioned 
neutrosophic set on  and (𝕐, 𝜚!") is a  
pentapartitioned neutrosophic topological space on 
𝕐, then the pentapartitioned neutrosophic 
closure of ℒ and its pentapartitioned neutrosophic 
interior are defined as 
𝑃𝑁𝑖𝑛𝑡(ℒ) =∪ {𝒯:𝒯 ⊆ ℒ	𝑎𝑛𝑑	𝒯	𝑖𝑠	𝑎	𝑃𝑁&'	𝑖𝑛	𝕐} 
𝑃𝑁𝑐𝑙(ℒ) =∩ {𝒯:ℒ ⊆ 𝒯	𝑎𝑛𝑑	𝒯	𝑖𝑠	𝑎	𝑃𝑁#'	𝑖𝑛	𝕐}. 
Definition 2.5. [12] If  ℒ in a 𝑃𝑁' on 𝕐 and (𝕐, 𝜚!") 
is a 𝑃𝑁() on 𝕐. Consequently, ℒ is regarding as a 
pentapartition neutrosophic regular (resp. pre, semi, 
α and β) open 
set
Xbriefly, 𝑃𝑁*+)(𝑟𝑒𝑠𝑝, 𝑃𝑁𝕡+), 𝑃𝑁𝕊+), 𝑃𝑁𝛼+)	𝑎𝑛𝑑	𝑃𝑁𝛽+))` 

if ℒ = 𝑃𝑁𝑖𝑛𝑡(𝑃𝑁𝑐𝑙(ℒ)) a𝑟𝑒𝑠𝑝.ℒ ⊆

𝑃𝑁𝑖𝑛𝑡X𝑃𝑁𝑐𝑙(ℒ)`,ℒ ⊆ 𝑃𝑁𝑐𝑙X𝑃𝑁𝑖𝑛𝑡(ℒ)`,ℒ ⊆
𝑃𝑁𝑖𝑛𝑡 C𝑃𝑁𝑐𝑙X𝑃𝑁𝑐𝑙(ℒ)`D 𝑎𝑛𝑑	ℒ ⊆

𝑃𝑁𝑐𝑙 C𝑃𝑁𝑖𝑛𝑡X𝑃𝑁𝑐𝑙(ℒ)`Db. 
The complement of an 
𝑃𝑁𝕡+)(𝑟𝑒𝑠𝑝. 𝑃𝑁𝕊+), 𝑃𝑁𝛼+), 𝑃𝑁*+)) and 𝑃𝑁𝛽+) is 
called a pentapartitioned neutrosophic pre (resp. 
semi, α, regular and β) closed set 
(breif, 𝑃𝑁,)(𝑟𝑒𝑠𝑝. 𝑃𝑁𝕊,), 𝑃𝑁𝛼,), 𝑃𝑁*,), 𝑃𝑁𝛽,))	) 
in 𝕐. 
The family of all 

𝑃𝑁+) c
𝑟𝑒𝑠𝑝, 𝑃𝑁𝕡,), 𝑃𝑁𝕊+), 𝑃𝑁𝕊,), 𝑃𝑁𝛼+), 𝑃𝑁𝛼,), 𝑃𝑁𝛽+)	𝑎𝑛𝑑	𝑃𝑁𝕡,)	𝑜𝑓	𝕐	𝑖𝑠	𝑑𝑒𝑛𝑜𝑡𝑒𝑑	𝑏𝑦	𝑃𝑁𝕡+)(𝕐)

X𝑟𝑒𝑠𝑝. 𝑃𝑁𝕡,)(𝕐), 𝑃𝑁𝕊+)(𝕐), 𝑃𝑁𝕊,)(𝕐), 𝑃𝑁𝛼+)(𝕐), 𝑃𝑁𝛼,)(𝕐),��𝑁𝛽+)(𝕐), 𝑃𝑁𝛽,)(𝕐)`
g. 

Definition 2.6. [12] A set ℒ is said to be a 
pentapartitioned neutrosophic  

a) 𝛿 interior of  𝒯 Xshort, 𝑃𝑁𝛿	𝑖𝑛𝑡(𝒯)` is 
defined by 𝑃𝑁𝛿	int	(𝒯) =∪ {I: 𝙄 ⊆
ℑ	and	𝒯	is	a	PN*+)	in	𝕐}	 

b) 𝛿 closure of  𝒯 Xshort, 𝑃𝑁𝛿	𝑐𝑙(𝒯)` is 
defined by 𝑃𝑁𝛿	𝑐𝑙	(𝒯) =∩ {B:ℑ ⊆
𝔅	and	𝔅	is	a	𝑃𝑁*,)	in	𝕐}	 

Definition 2.7. [12] A set ℑ is said to be a 
pentapartitioned neutrosophic  

a) δ- open set(breifly, 𝑃𝑁𝛿+))	if		ℑ =
𝑃𝑁𝛿𝑖𝑛𝑡(ℑ). 

b) δ- pre open set (breifly, 𝑃𝑁𝛿𝕡+))	if ℑ ⊆
𝑃𝑁	𝑖𝑛𝑡	(𝑃𝑁𝛿𝑐𝑙(ℑ)). 

c) δ- semi open set (breifly,PNδ𝕊os)	if ℑ ⊆
𝑃𝑁𝑐𝑙	(𝑃𝑁𝛿𝑖𝑛𝑡(ℑ)). 

d) δα- open set(breifly, 𝑃𝑁𝛿𝛼+))	if		ℑ ⊆
𝑃𝑁𝑖𝑛𝑡 C𝑃𝑁𝑐𝑙X𝑃𝑁(ℑ)`D. 

e) δβ- open set(breifly, 𝑃𝑁𝛿𝛽+))	if		ℑ ⊆
𝑃𝑁𝑐𝑙 C𝑃𝑁𝑖𝑛𝑡X𝑃𝑁𝛿𝑐𝑙(ℑ)`D. 

The complement of an 𝑃𝑁𝛿+)𝑠 −
𝑃𝑁𝛿𝕡+), 𝑃𝑁𝛿𝕊+), 𝑃𝑁𝛿𝛼+)	and	PN𝛿β+) is called a 

𝑃𝑁𝛿,)𝑆 − 𝑃𝑁𝛿𝕡,), 𝑃𝑁𝛿𝕊,), 𝑃𝑁𝛿𝛼,)	and	𝑃𝑁𝛿𝛽,) 
in 𝕐. 
𝑃𝑁𝛿𝕡,)(𝕐), 𝑃𝑁𝛿𝕊,)(𝕐), 𝑃𝑁𝛿𝛼,)(𝕐)	𝑎𝑛𝑑	𝑃𝑁𝛿𝛽,)(𝕐) 
are represents the family of all 
𝑃𝑁𝛿𝕡+), 𝑃𝑁𝛿𝕡,), 𝑃𝑁𝛿𝕊+), 𝑃𝑁𝛿𝕊,), 𝑃𝑁𝛿𝛼+), 𝑃𝑁𝛿𝛼,), 𝑃𝑁𝛿𝛽,)	𝑎𝑛𝑑	𝑃𝑁𝛿𝛽,) 
of 𝕐. 

3. Pentapartitioned neutrosophic 𝜹- continuous 
mapping 

 Definition. 3.1.[15]  A 𝔤 is said to be a 
pentapartitioned neutrosophic 𝛿(resp. 𝛿𝛼,
𝛿𝕊, 𝛿ℙ	𝑎𝑛𝑑	𝛿𝛽, 𝑒∗)- continuous (briefly, 
𝑃𝑁𝛿𝛼ℭ𝑡𝑠(
𝑃𝑁𝛿𝕊ℭ𝑡𝑠, 𝑃𝑁𝛿ℙℭ𝑡𝑠	𝑎𝑛𝑑		𝑃𝑁𝛿𝛽ℭ𝑡𝑠	𝑜𝑟	𝑃𝑁𝛿𝑒∗ℭ𝑡𝑠
)) if the inverse image of every 𝑃𝑁&' in (ℤ, ϱPN) is a 
PN𝛿&' (resp. PN𝛿𝛼&', PN𝛿𝕊&', PN𝛿𝔹&'	and	 
PN𝛿𝛽&'	or PN𝛿𝛼&' ) in (𝕐, ςPN). 
Theorem 3.2. The claims are hold for PNts. 

(i) All 𝑃𝑁𝛿ℭ𝑡𝑠 are 𝑃𝑁ℭ𝑡𝑠, 
(ii) All 𝑃𝑁ℭ𝑡𝑠 are 𝑃𝑁𝛿𝕊ℭ𝑡𝑠, 
(iii) All 𝑃𝑁ℭ𝑡𝑠 are 𝑃𝑁𝛿ℙℭ𝑡𝑠, 
(iv) All 𝑃𝑁𝛿𝕊ℭ𝑡𝑠	are 𝑃𝑁𝛿𝛽ℭ𝑡𝑠, 
(v) All 𝑃𝑁𝛿ℙℭ𝑡𝑠 are 𝑃𝑁𝛿𝛽ℭ𝑡𝑠, 
(vi) All 𝑃𝑁𝛼ℭ𝑡𝑠 are 𝑃𝑁𝛿𝕊ℭ𝑡𝑠, 
(vii) All 𝑃𝑁𝛼ℭ𝑡𝑠 are 𝑃𝑁𝛿ℙℭ𝑡𝑠. 

                   But not converse. 
                   Proof. Let 𝔤 be a 𝑃𝑁𝛿ℭ𝑡𝑠 and 𝒦 is a 
PN𝛿&' in ℤ. Then 𝔤.1(𝒦) is  𝑃𝑁&' in         ℤ	Since 
∀ PN𝛿&' is 𝑃𝑁&', 𝔤.1(𝒦) is 𝑃𝑁&' in ℤ. 
⸫ 𝔤 is 𝑃𝑁ℭ𝑡𝑠. 
The proofs of other cases are similar. 
Example 3.4. Let 𝕐={u} and defined PN’s 
𝕐1	𝑎𝑛𝑑	𝕐2		𝑖𝑛	𝕐 are  

𝕐1 = 〈𝕐, (0.2,0.4,0.5,0.6,0.8)〉,	 
𝕐2 = 〈𝕐, (0.5,0.5,0.5,0.5,0.5)〉. 

Then we have 𝔤 be an identity mapping, then 𝔤 is 
𝑃𝑁ℭ𝑡𝑠 but not 𝑃𝑁𝛿ℭ𝑡𝑠, the set 𝔤	.1(𝕐1) = 𝕐1 is  a  
𝑃𝑁&' but not a PN𝛿&'. 
 Example 3.5. Let 𝕐 = {𝔩, 𝔪, 𝔫} are defined PN’S  
𝕐1, 𝕐2	𝑎𝑛𝑑	𝕐3	𝒊𝒏	𝕐 are,  
𝕐1	=	〈𝑦, (0.8,0.7,0.5, 0.5,0.2),
(0.9,0.7,0.5,0.6,0.4),			(0.7,0.6,0.5,0.2,0.1)〉, 
 𝕐2 = 〈𝑦, (0.8,0.7,0.5,0.5,0.2), (0.8,0.6,0.5,0.6,0.4),
(0.7,0.6,0.5,0.3,0.2)〉, 
𝕐3	=	〈𝑦, (0.9,0.8,0.5,0.4,0.2), (0.9,0.7,0.5,0.5,0.3),
(0.9,0.8,0.5,0.2,0.1)〉. 
Then we have 𝜍 = {0!", 𝕐1, 𝕐2, 𝕐3, 1!"} then 
ℤ =	 {𝔩, 𝔪, 𝔫} and define PN	ℤ1 in ℤ	 is 
ℤ1
= 〈𝑧, (0.9, 0.8,0.5,0.4,0.2), (0.9,0.7,0.5,0.5,0.3), (0.9,0.8,0.5,0.2,0.1)〉. 
Here 𝜚!" = {0!", ℤ1, 1!"}. Let  𝔥 ∶ (𝕐, ςPN).⟶ 
(ℤ, ϱPN)  be an identity mapping. Then 𝔥 is, 

(a) 𝑃𝑁𝛿𝕊ℭ𝑡𝑠 but not 𝑃𝑁ℭ𝑡𝑠(resp. 
𝑃𝑁𝛿𝛼ℭ𝑡𝑠),	the set 𝔥.1(ℤ1) = 𝕐3 is a 
PN𝛿𝕊&' but not a  𝑃𝑁&'(resp. PN𝛿𝛼&'). 

(b) 𝑃𝑁𝛿𝛽ℭ𝑡𝑠 but not 𝑃𝑁𝛿ℙℭ𝑡𝑠,	the set 
𝔥.1(ℤ1) = 𝕐3 is a PN𝛿𝛽&' but not a  
𝑃𝑁&'(resp. PN𝛿ℙ&'). 
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Example 3.6. Let 𝕐 = {𝔩, 𝔪, 𝔫} are defined PN’S  𝕐1, 
𝕐2, 𝕐3	𝒂𝒏𝒅	𝕐4		𝒊𝒏	𝕐 are,  
𝕐1	=	〈𝑦, (0.8,0.7,0.5,0.3,0.2),
(0.9,0.7,0.5,0.4,0.3),			(0.8,0.6,0.5,0.3,0.2)〉, 
 𝕐2 = 〈𝑦, (0.8,0.7,0.5,0.2,0.1), (0.8,0.7,0.5,0.4,0.3),
(0.7,0.5,0.5,0.2,0.1)〉, 
𝕐3	=	〈𝑦, (0.8,0.7,0.5,0.2,0.1), (0.9,0.7,0.5,0.4,0.3),
(0.8,0.6,0.5,0.2,0.1)〉, 
𝕐4	=	〈𝑦, (0.8,0.6,0.5,0.3,0.2), (0.7,0.7,0.5,0.5,0.4),
(0.7,0.5,0.5,0.3,0.2)〉. 
Then we have 𝜍 = {0!", 𝕐1, 𝕐2, 1!"} then ℤ =
	{𝔩, 𝔪, 𝔫} and define PN	ℤ1 in ℤ	 is 
ℤ1
= 〈𝑧, (0.8,0.6,0.5,0.3,0.2), (0.7,0.7,0.5,0.5,0.4), (0.7,0.5,0.5,0.3,0.2)〉. 
Then we have 𝜚 = {0!", ℤ1, 1!"}. Let  𝔥 ∶ 
(𝕐, ςPN).⟶ (ℤ, ϱPN)  be an identity mapping. Then 𝔥 
is, 

(a) 𝑃𝑁𝛿ℙℭ𝑡𝑠 but not 𝑃𝑁ℭ𝑡𝑠(resp. 
𝑃𝑁𝛿𝛼ℭ𝑡𝑠),	the set 𝔥.1(ℤ1) = 𝕐4 is a 
PN𝛿ℙ&' but not a  𝑃𝑁&'(resp. PN𝛿𝛼&'). 

(b) 𝑃𝑁𝛿𝛽ℭ𝑡𝑠 but not 𝑃𝑁𝛿𝕊ℭ𝑡𝑠,	the set 
𝔥.1(ℤ1) = 𝕐4 is a PN𝛿𝛽&' but not PN𝛿𝕊&'. 

Theorem 3. 7. A map  𝔥 satisfies the conditions, 
(a) 𝔥	𝑖𝑠	𝑃𝑁𝛿𝛽ℭ𝑡𝑠. 
(b) The	inverse	 𝔥.1(𝒦) of all  𝑃𝑁𝛿&' 𝒦 in ℤ 

is PN𝛿𝛽&' in 𝕐 are equivalent. 
The proof is directly, since 𝔥.1(𝒦z) =
𝔥.1{{{{(𝒦) for all 𝑃𝑁𝛿&'	𝒦 of ℤ. 

Theorem 3. 8. A map  𝔥 satisfies the conditions, 
(a) 𝔥(𝑃𝑁𝛿𝛽𝑐𝑙(ℒ)) ⊆ 	𝑃𝑁𝛿𝑐𝑙(𝔥(ℒ)), for all 

𝑃𝑁#' ℒ in 𝕐. 
(b) 𝑃𝑁𝛿𝛽𝑐𝑙(𝔥.1(𝒦)) 	⊆ 	 𝔥.1(𝑃𝑁𝛿𝑐𝑙(𝒦))	, 

for all  𝑃𝑁#' 𝒦 in ℤ  are equivalent. 
Proof. 
(a) Since  𝑃𝑁𝛿𝑐𝑙(𝔥(ℒ)) is a 𝑃𝑁𝛿#' in ℤ 

and 𝔥 is 𝑃𝑁𝛿𝛽ℭ𝑡𝑠, then  
𝔥.1𝑃𝑁𝛿𝑐𝑙(𝔥(ℒ)) is PN𝛿𝛽 in 𝕐. Now, 
ℒ ⊆	𝔥.1(𝒦)), 𝑃𝑁𝛿𝛽𝑐𝑙(ℒ) 	⊆
	𝔥.1(	𝑃𝑁𝛿𝑐𝑙(𝔥(ℒ))).	 Therefore, 
𝔥(𝑃𝑁𝛿𝛽𝑐𝑙(ℒ)) 	⊆ (𝑃𝑁𝛿𝑐𝑙(𝔥(ℒ)). 

(b) By replacing  ℒ with 𝒦 in (a), we 
obtain 𝔥(𝑃𝑁𝛿𝛽𝑐𝑙(𝔥.1(𝒦)) 	⊆
	𝑃𝑁𝛿𝑐𝑙(𝔥(𝔥.1)(𝒦)) 	⊆ 	𝑃𝑁𝛿𝑐𝑙(𝒦). 
Hence, 𝑃𝑁𝛿𝛽𝑐𝑙(𝔥.1(𝒦)) 	⊆
	𝔥.1(𝑃𝑁𝛿𝑐𝑙(𝒦)). 

Remark 3.9. If 𝔥 is 𝑃𝑁𝛿𝛽ℭ mapping . Then 
(a) 𝔥(𝑃𝑁𝛿𝛽𝑐𝑙(ℒ)) is not necessarily 

equal to 𝑃𝑁𝛿𝑐𝑙(𝔥(ℒ)) where ℒ ⊆
	𝕐.  

(b) 𝑃𝑁𝛿𝛽𝑐𝑙(𝔥.1(𝒦)) is not 
necessarily equal to 
𝔥.1(𝑃𝑁𝛿𝑐𝑙(𝒦))	є	 ℤ. 

Example 3. 10.. In example 3.4, 𝔥	𝑖𝑠	𝑃𝑁𝛿𝛽ℭ𝑡𝑠. 

 

Theorem 3.11. If  𝑃𝑁𝛿𝛽ℭ𝑡𝑠, then 𝔥.1 
(𝑃𝑁𝛿𝑖𝑛𝑡(ℒ)) 	⊆ 𝑃𝑁𝛿𝛽𝑖𝑛𝑡(𝔥.1(ℒ)), for all 𝑃𝑁#' ℒ 
in ℤ. 

Proof . 
If 	𝔥	is 𝑃𝑁𝛿𝛽ℭ	𝑡𝑠 and 𝐿 ⊆ 𝑍. 𝑃𝑁𝛿𝑖𝑛𝑡(𝐿)) 
is 𝑃𝑁𝛿𝑂 in ℤ. 
Hence, 𝔥.1(𝑃𝑁𝛿𝛽𝑖𝑛𝑡(𝐿)) is 𝑃𝑁𝛿𝛽𝑂 in 𝕐. 
Therefore  𝑃𝑁𝛿𝛽𝑖𝑛𝑡(𝔥.1(𝑃𝑁𝛿𝑖𝑛𝑡(ℒ))) =
	𝔥.1(𝑃𝑁𝛿𝑖𝑛𝑡(ℒ)). 
Also, 𝑃𝑁𝛿𝑖𝑛𝑡(ℒ) ⊆ ℒ, ⇒ 
	𝔥.1(𝑃𝑁𝛿𝑖𝑛𝑡(ℒ)) 	⊆ 𝔥.1(ℒ). 
Therefore 𝑃𝑁𝛿𝛽𝑖𝑛𝑡(𝔥.1(𝑃𝑁𝛿𝑖𝑛𝑡(ℒ))) ⊆
𝑃𝑁𝛿𝛽(𝔥.1(ℒ)), 
That is , 𝔥.1(𝑃𝑁𝛿𝑖𝑛𝑡(𝐿)) ⊆
𝑃𝑁𝛿𝛽𝑖𝑛𝑡(𝔥.1(ℒ)). 
Conversely, let 𝔥.1(𝑃𝑁𝛿𝑖𝑛𝑡(𝐿)) ⊆
𝑃𝑁𝛿𝛽𝑖𝑛𝑡(𝔥.1(ℒ)) for all subset ℒ of  ℤ. If 
ℒ is 𝑃𝑁𝛿𝑂 in ℒ, then 𝑃𝑁𝛿𝑖𝑛𝑡(ℒ) = 	ℒ. By 
assumption, 𝔥.1(𝑃𝑁𝛿𝑖𝑛𝑡(ℒ)) 	⊆ 
𝑃𝑁𝛿𝛽(𝔥.1(ℒ)).  Thus 𝔥.1(ℒ) 	⊆ 
𝑃𝑁𝛿𝛽(𝔥.1(ℒ)). But 𝑃𝑁𝛿𝛽𝑖𝑛𝑡(𝔥.1(ℒ)) 	⊆
𝔥.1(ℒ). Therefore, 𝑃𝑁𝛿𝛽𝑖𝑛𝑡(𝔥.1(ℒ)) =
𝔥.1(ℒ). That is, 𝔥.1(ℒ) is 𝑃𝑁𝛿𝛽𝑂 in 𝕐, for 
all PN𝛿&' ℒ in 	ℤ.  Therefore,  𝔥 is 
𝑃𝑁𝛿𝛽ℭ𝑡𝑠 on 𝕐. 

Remark 3.12. If  𝔥  is 𝑃𝑁𝛿𝛽ℭ	𝑡𝑠, then 
𝑃𝑁𝛿𝛽𝑖𝑛𝑡(𝔥.1(𝒦)) is not necessarily equal to 
𝔥.1(𝑃𝑁𝛿𝑖𝑛𝑡(𝒦))	𝑤ℎ𝑒𝑟𝑒		𝒦	є	ℤ. 
Example 3.13. In example 3.4, 𝔥 is 𝑃𝑁𝛿𝛽ℭ𝑡𝑠.  

 
4. Application  

     Disease diagnosis often involves uncertain, 
incomplete and contradictory medical information. 
Pentapartitioned neutrosophic sets provide an 
effective framework to handle such complexity by 
considering truth, indeterminacy, falsity, 
contradiction and unknown information. In this 
application, patients are evaluated based on different 
symtoms and their medical information is 
represented using pentapartitioned neutrosophic 
values. The results are used to determine and rank 
the possibility of a particular disease among the 
patients 

4.1 Problem Description 
Consider three patients 𝕡1, 𝕡2and 𝕡3, who are 
examined for a particular disease 𝔇. The diagnosis 
is based on three symptoms: fever, cough and 
breathing difficulty. Each medical  

observation is represented by five components: 
* Truth degree 
* Indeterminacy degree  
*  Falsity degree  
*  Contradiction degree  
*  Unknown degree 

(a) Let ℒ = 〈(0.9,0.8,0.5,0.4,0.2), (0.9,0.7,0.5,0.5,0.3), (0.9,0.8,0.5,0.2,0.1)〉 
Then, ()*+,-(.) = 〈(0.9,0.8,0.5,0.4,0.2), (0.9,0.7,0.5,0.5,0.3), (0.9,0.8,0.5,0.2,0.1)〉.	 
012, ()*,-(ℒ) = 〈(0.1,0.2,0.5,0.6,0.8), (0.1,0.3,0.5,0.5,0.7), (0.1,0.2,0.5,0.8,0.9)〉. 
3ℎ14	 5(()*+,-(ℒ)) ≠ ()*,-(5(ℒ)). 

(b) Let 	7 = 〈(0.9,0.8,0.5,0.4,0.2), (0.9,0.7,0.5,0.5,0.3), (0.9,0.8,0.5,0.2,0.1)〉, 
Then  5(()*+,-(5!1(7)) 	= 〈(0.9,0.8,0.5,0.4,0.2), (0.9,0.7,0.5,0.5,0.3), (0.9,0.8,0.5,0.2,0.1)〉, 
But, 5!1(()*,-(7)) = 〈(0.1,0.2,0.5,0.6,0.8), (0.1,0.3,0.5,0.5,0.7), (0.1,0.2,0.5,0.8,0.9)〉. 
Thus 5(()*+,-(5!1(7)) 	≠ 5!1(()*,-(7)). 

 

Let ! = 〈(0.9,0.8,0.5,0.4,0.2), (0.9,0.7,0.5,0.5,0.3), (0.9,0.8,0.5,0.2,0.1)〉. 
 Then )*+,-./(0!1(!))= 〈(0.9,0.8,0.5,0.4,0.2), (0.9,0.7,0.5,0.5,0.3), (0.9,0.8,0.5,0.2,0.1)〉, 12/	 
0!1()*+-./(!)) = 〈(0.2,0.3,0.5,0.8,0.9), (0.3,0.4,0.5,0.7,0.8), (0.4,0.5,0.5,0.8,0.9)〉. 
Thus )*+,-./(0!1(!))  ≠	0!1()*+-./(!)). 
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 Thus, the medical condition of each patient is 
analysed by considering all these five types of 
information. 

4.2 Medical Data 
The medical information of the three patients is 
given below. 

Patient Fever Cough Breathing 
difficulty 

𝕡1 (0.8, 0.7, 
0.5, 0.3, 

0.1) 

(0.5, 0.6, 
0.5, 0.2, 

0.2) 

(0.6, 0.3, 
0.5, 0.2, 

0.1) 
𝕡2 (0.5, 0.3, 

0.2, 0.3, 
0.1) 

(0.6, 0.4, 
0.2, 0.1, 

0.3) 

(0.2, 0.3, 
0.5, 0.2, 

0.1) 
𝕡3 (0.6, 0.1, 

0.2, 0.5, 
0.3) 

(0.7, 0.2, 
0.5, 0.5, 

0.1) 

(0.3, 0.5, 
0.3, 0.2, 

0.1) 
4.3 Methodology 
The average medical value of each patient is 
calculated by taking the average of the 
corresponding five components of the three 
symptoms. 
Step 1: Calculating the average pentapartitioned 
neutrosophic value 
For each patient, 

 
Step 2: Compare the truth degree 
The average truth degrees are 
Ť(𝕡1) = 0.6,Ť(𝕡2) = 0.4 and Ť(𝕡3) = 0.5. 
Step 3: Results 
The final average values of the three patients are 
shown below. 

Patient Average 
Pentapartitioned 
neutroshic value 

Truth 
degree 

Rank 

𝕡1 (0.6, 0.5, 0.5, 0.2, 0.1	) (0.6) (1) 
𝕡2 (0.4, 0.3, 0.3, 0.2, 0.2	) (0.4) (3) 
𝕡3 (0.5, 0.3, 0.3, 0.4, 0.2	) (0.5) (2) 

The truth degree of patient 𝕡1 is 0.6, which is the 
highest among the three patients. Patient 𝕡3 has a 
truth degree of 0.5, while patient 𝕡2 has the lowest 
truth degree of 0.4. Therefore, the patients are 
ranked as follows,  
𝕡1 is ranked first, 𝕡3 is ranked second and 𝕡2 is 
ranked third. 

5. Conclusion 
In this paper, the concept of pentapartitioned 
neutrosophic δ-continuous mappings has been 
introduced and studied in detail. Various 
fundamental properties, characterizations and 
relationships with other forms of continuity have 
been established. Several theorems and propositions 

have been proved to describe the behavior of these 
mappings under different topological conditions. 
Suitable examples have also been presented to 
illustrate the proposed concepts and results. Thus, 
this chapter provides a foundation for further 
investigations of continuity and related mappings in 
pentapartitioned neutrosophic topological spaces. 
And also the application provide the analysis, patient 
𝕡1 has the highest possibility of having the 
considered disease, followed by patient 𝕡2 and 𝕡3. 
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