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ABSTRACT 
A set 𝑆 the number of vertices in a graph 𝐺 is said to be a Pendant eccentric Domination if every vertex in 𝑉 − 𝑆 
is satisfied by pendant domination and eccentric domination. A function 𝑓: 𝑉(𝐺) → {0,1,2, …∆(𝐺) + 2} is called 
a 𝑃𝐸𝐷𝐷𝐹 (Pendant Eccentric Degree Dominating Function) if every vertex 𝑣 of S means  𝑃𝐸𝐷   (Pendant 
Eccentric Domination) is assigned with 𝑑𝑒𝑔(𝑣) + 2 and other vertices to zero. The weight of 𝑃𝐸𝐷𝐷𝐹 is denoted 
by 𝑤!(𝐺) = ∑"#$ 𝑓(𝑣). 𝑇ℎ𝑒 𝑃𝐸𝐷𝐷 number denoted by 𝛾%&''(𝐺) is the minimum weight of all possible 
𝑃𝐸𝐷𝐷𝐹. 𝐼𝑛 this paper 𝑃𝐸𝐷𝐷𝐹 has been developed for path union and cycle of some	𝑍𝐷𝐺 (zero divisor graph). 
The join graph of some 𝑍𝐷𝐺 which has been elucidated as a theorem.  
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1.INTRODUCTION 
The concept of zero divisor graph appears in two 
distinct variations. The first was introduced by Beck 
in 1988 [2].Later in 1999, Anderson and Livingston 
modified this approach by restricting the vertex set 
exclusively to the zero divisors of a ring [1]. In graph 
theory, domination is a fundamental area of study 
that analyzes how a specific subset of vertices can 
efficiently influence or control an entire network. A 
dominating set refers to a collection of vertices 
chosen such that every vertex in the graph either 
belongs to this set or is directly connected to a vertex 
within it. This concept of the minimum dominating 
set was originally introduced by T.W. Haynes and 
S.T. Hedetniemi [9]. Building on this, N.C. 
Demirpolat and E.Kilic introduced the concept of 
Degree Domination Number [5]. Additionally, 
several researchers have explored pendant 
domination and Eccentric domination, as 
documented in studies [10,12]. Among these 
variations, Pendant Eccentric Degree Domination 
(PEDD) is one of the most prominent frameworks. 
Furthermore, reference [11,14] presents several key 
developments, including the concept of the line 
graph of Mycielski graph. Motivated by this we 
developed 𝑃𝐸𝐷𝐷𝐹 of path union and cycle of some 
zero divisor graphs.   
2. 𝑃𝐸𝐷𝐷𝐹 OF CYCLE OF JOIN 𝑍𝐷𝐺: 
Definition 2.1[7] A function 𝑓: 𝑉(𝐺) →
{0,1,2, …∆(𝐺) + 2} is called a 𝑃𝐸𝐷𝐷𝐹 (Pendant 
Eccentric Degree Dominating Function) if every 
vertex 𝑣 of S means  𝑃𝐸𝐷   (Pendant Eccentric 
Domination) is assigned with 𝑑𝑒𝑔(𝑣) + 2 and other 
vertices to zero. The weight of 𝑃𝐸𝐷𝐷𝐹 is denoted 
by 𝑤!(𝐺) = ∑"#$ 𝑓(𝑣). 𝑇ℎ𝑒 𝑃𝐸𝐷𝐷 number 
denoted by 𝛾%&''(𝐺) is the minimum weight of all 
possible 𝑃𝐸𝐷𝐷𝐹.  

Theorem 2.2 The cycle of join zero divisor 
graph	𝐶 C𝑚, 𝛤F𝑧2(H + 𝛤(𝑧4)I where 𝑚 ≥

3	𝑎𝑛𝑑	𝑝 ≥ 3, then 𝛾%&''𝐶 C𝑚, 𝛤F𝑧2(H + 𝛤(𝑧4)I =
4+𝑚(𝑝 + 2).   
Proof: Let 𝐶 C𝑚, 𝛤F𝑧2(H + 𝛤(𝑧4)I be a cycle of join 
zero divisor graph where 𝑚 ≥ 3	𝑎𝑛𝑑	𝑝 ≥ 3. We 
create sets that can represent the three partitions and 
𝑚 copies. The set 𝑆 = {2,4, … 2(𝑝 − 1)} =
M𝑡1,1, 𝑡1,2, … , 𝑡(*1, 𝑡2,1, 𝑡2,2, … , 𝑡2,(*1, … 𝑡+,1, 𝑡+,2, … , 𝑡+,(*1O 
and set 𝑇 = {𝑝} = M𝑡1,(, 𝑡2,(, … 𝑡+,(O, 𝑈 = {2} =
M𝑠1,1, 𝑠2,1, … 𝑠+,1O. We conclude from |𝑆| = 𝑚(𝑝 −
1), |𝑇| = 𝑚, |𝑈| = 𝑚. ∆(𝐺) = 𝑝 + 2. Define 
𝑓: 𝑉(𝐺) → {0,1,2, … 𝑝 + 4}. The minimum pendent 
eccentric degree dominating set is 
M𝑡1,1, 𝑠1,1, 𝑠2,1, … 𝑠+,1O. 𝑓F𝑡1,1H = 4, 𝑓F𝑠1,1H = 𝑝 +
2, 𝑓F𝑠2,1H = 𝑝 + 2, … 𝑓F𝑠+,1H = 𝑝 + 2 and the 
remaining vertices are zero. The weight of 𝑃𝐸𝐷𝐷𝐹 
is 4+𝑚(𝑝 + 2). Hence 𝛾%&''𝐶 C𝑚, 𝛤F𝑧2(H +

𝛤(𝑧4)I = 4+𝑚(𝑝 + 2). 
Theorem 2.3 The cycle of join zero divisor 
graph	𝐶 C𝑚, 𝛤F𝑧2(H + 𝛤(𝑧6)I where 𝑚 ≥

3	𝑎𝑛𝑑	𝑝 ≥ 3 then 𝛾%&''	𝐶 C𝑚, 𝛤F𝑧2(H + 𝛤(𝑧6)I =
6+𝑚(𝑝 + 4).   
Proof: Let 𝐶 C𝑚, 𝛤F𝑧2(H + 𝛤(𝑧6)I be a cycle of join 
zero divisor graph where 𝑚 ≥ 3	𝑎𝑛𝑑	𝑝 ≥ 3. We 
create sets that can represent the three partitions and 
𝑚 copies. The set 𝑆 = {2,4, … 2(𝑝 − 1)} =
M𝑡1,1, 𝑡1,2, … , 𝑡(*1, 𝑡2,1, 𝑡2,2, … , 𝑡2,(*1, … 𝑡+,1, 𝑡+,2, … , 𝑡+,(*1O 
and set 𝑇 = {𝑝} = M𝑡1,(, 𝑡2,(, … 𝑡+,(O. 𝑈 = {2,3,4} =
M𝑠1,1, 𝑠1,2, 𝑠1,3, 𝑠2,1, 𝑠2,2, 𝑠2,3, … 𝑠+,1, 𝑠+,2, 𝑠+,3O. We 
conclude from |𝑆| = 𝑚(𝑝 − 1), |𝑇| = 𝑚, |𝑈| = 3𝑚. 
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∆(𝐺) = 𝑝 + 4. Define 𝑓: 𝑉(𝐺) → {0,1,2, … 𝑝 + 6}. 
The minimum dominating set is 
M𝑡1,1, 𝑠1,2, 𝑠2,2, … 𝑠+,2O. 𝑓F𝑡1,1H = 6, 𝑓F𝑠1,2H = 𝑝 +
4, 𝑓F𝑠2,2H = 𝑝 + 4, … 𝑓F𝑠+,2H = 𝑝 + 4 and the 
remaining vertices are zero. The weight of 𝑃𝐸𝐷𝐷𝐹 
is 6+𝑚(𝑝 + 4). Hence 𝛾%&''	𝐶 C𝑚, 𝛤F𝑧2(H +

𝛤(𝑧6)I = 6+𝑚(𝑝 + 4). 
Theorem 2.4 The cycle of join zero divisor 
graph	𝐶 C𝑚, 𝛤F𝑧2(H + 𝛤(𝑧9)I where 𝑚 ≥

3	𝑎𝑛𝑑	𝑝 ≥ 3 then 𝛾%&''𝐶 C𝑚, 𝛤F𝑧2(H + 𝛤(𝑧9)I =
5+𝑚(𝑝 + 3).   
Proof: Let 𝐶 C𝑚, 𝛤F𝑧2(H + 𝛤(𝑧9)I be a cycle of join 
zero divisor graph where 𝑚 ≥ 3, 𝑝 ≥ 3.  
We create sets that can represent the three partitions 
and 𝑚 copies. The set 𝑆 = {2,4, … 2(𝑝 − 1)} =
M𝑡1,1, 𝑡1,2, … , 𝑡(*1, 𝑡2,1, 𝑡2,2, … , 𝑡2,(*1, … 𝑡+,1, 𝑡+,2, … , 𝑡+,(*1O 
and set 𝑇 = {𝑝} = M𝑡1,(, 𝑡2,(, … 𝑡+,(O. 𝑈 = {3,6} =
M𝑠1,1, 𝑠1,2, 𝑠2,1, 𝑠2,2, … 𝑠+,1, 𝑠+,2O. We conclude from 
|𝑆| = 𝑚(𝑝 − 1), |𝑇| = 𝑚, |𝑈| = 2𝑚. ∆(𝐺) = 𝑝 +
3. Define 𝑓: 𝑉(𝐺) → {0,1,2, … 𝑝 + 4}. The minimum 
dominating set is M𝑡1,1, 𝑠1,1, 𝑠2,1, … 𝑠+,1O. 𝑓F𝑡1,1H =
5, 𝑓F𝑠1,1H = 𝑝 + 3, 𝑓F𝑠2,1H = 𝑝 + 3, … 𝑓F𝑠+,1H =
𝑝 + 3 and the remaining vertices are zero. The 
weight of 𝑃𝐸𝐷𝐷𝐹 is 5+𝑚(𝑝 + 3). Hence 
𝛾%&'' S𝐶 C𝑚, 𝛤F𝑧2(H + 𝛤(𝑧9)IT = 5+𝑚(𝑝 + 3). 
Theorem 2.5 The cycle of join zero divisor 

graph	𝐶 U𝑚, 𝛤F𝑧	(2H + 𝛤(𝑧6)V where 𝑚 ≥

3	𝑎𝑛𝑑	𝑝 ≥ 5 then 𝛾%&'' W	𝐶 U𝑚, 𝛤F𝑧	(2H +

𝛤(𝑧6)VX = 𝑚(𝑝 + 7)   

Proof: Let 𝐶 U𝑚, 𝛤F𝑧	(2H + 𝛤(𝑧6)V be a cycle of 

join zero divisor graph where 𝑚 ≥ 3, 𝑝 ≥ 5.  
We create sets that can represent the two partitions 
and 𝑚 copies. The set 𝑆 = {𝑝, 2𝑝, 3𝑝…𝑝(𝑝 − 1)} =
M𝑡1,1, 𝑡1,2, … , 𝑡1,(*1, 𝑡2,1, 𝑡2,2, … , 𝑡2,(*1, … 𝑡+,1, 𝑡+,2, … , 𝑡+,(*1O 
and set = {3,2,6} 
M𝑠1,1, 𝑠1,2, 𝑠1,3, 𝑠2,1, 𝑠2,2, 𝑠2,3, … 𝑠+,1, 𝑠+,2, 𝑠+,3O. We 
conclude from |𝑆| = 𝑚(𝑝 − 1), |𝑇| = 3𝑚. ∆(𝐺) =
𝑝 + 1. Define 𝑓: 𝑉(𝐺) → {0,1,2, … 𝑝 + 3}. The 
minimum dominating set is 
M𝑡1,2, 𝑡2,2, … 𝑡+,2, 𝑠1,1, 𝑠2,1, … 𝑠+,1O. 𝑓F𝑡1,2H =
5, 𝑓F𝑡2,2H = 5, … 𝑓F𝑡+,2H = 5, 𝑓F𝑠1,1H = 𝑝 +
2, 𝑓F𝑠2,1H = 𝑝 + 2, … 𝑓F𝑠+,1H = 𝑝 + 2 and the 
remaining vertices are zero. The weight of 𝑃𝐸𝐷𝐷𝐹 

is 𝑚(𝑝 + 7). Hence 𝛾%&'' W𝐶 U𝑚, 𝛤F𝑧	(2H +

𝛤(𝑧6)VX = 𝑚(𝑝 + 7). 

Theorem 2.6 The cycle of join zero divisor 

graph	𝐶 U𝑚, 𝛤F𝑧	(2H + 𝛤(𝑧9)V where 𝑚 ≥

3	𝑎𝑛𝑑		𝑝 ≥ 5 then 𝛾%&''𝐶 U𝑚, 𝛤F𝑧	(2H + 𝛤(𝑧9)V =

𝑚(𝑝 + 6).   

Proof: Let 𝐶 U𝑚, 𝛤F𝑧	(2H + 𝛤(𝑧9)V be a cycle of 

join zero divisor graph where 𝑚 ≥ 3, 𝑝 ≥ 5.  
We create sets that can represent the two partitions 
and 𝑚 copies. The set 𝑆 = {𝑝, 2𝑝, 3𝑝…𝑝(𝑝 − 1)} =
M𝑡1,1, 𝑡1,2, … , 𝑡1,(*1, 𝑡2,1, 𝑡2,2, … , 𝑡2,(*1, … 𝑡+,1, 𝑡+,2, … , 𝑡+,(*1O 
and set = {3,6} = M𝑠1,1, 𝑠1,2, 𝑠2,1, 𝑠2,2, … 𝑠+,1, 𝑠+,2O. 
We conclude from |𝑆| = 𝑚(𝑝 − 1), |𝑇| = 2𝑚. 
∆(𝐺) = 𝑝. Define 𝑓: 𝑉(𝐺) → {0,1,2, … 𝑝 + 1}. The 
minimum dominating set is 
M𝑡1,2, 𝑡2,2, … 𝑡+,2, 𝑠1,1, 𝑠2,1, … 𝑠+,1O. 𝑓F𝑡1,2H =
4, 𝑓F𝑡2,2H = 4, … 𝑓F𝑡+,2H = 4, 𝑓F𝑠1,1H = 𝑝 +
2, 𝑓F𝑠2,1H = 𝑝 + 2, … 𝑓F𝑠+,1H = 𝑝 + 2 and the 
remaining vertices are zero. The weight of 𝑃𝐸𝐷𝐷𝐹 

is 𝑚(𝑝 + 6). Hence 𝛾%&''𝐶 U𝑚, 𝛤F𝑧	(2H +

𝛤(𝑧9)V = 𝑚(𝑝 + 6). 

Theorem 2.7 The cycle of join zero divisor 

graph	𝐶 U𝑚, 𝛤F𝑧	(2H + 𝛤(𝑧4)V where 𝑚 ≥

3	𝑎𝑛𝑑	𝑝 ≥ 5 then 𝛾%&''𝐶 U𝑚, 𝛤F𝑧	(2H + 𝛤(𝑧4)V =

{+(2(.9).3
2

	𝑤ℎ𝑒𝑟𝑒	𝑚	𝑖𝑠	𝑜𝑑𝑑	𝑚(𝑝 +
6)				𝑤ℎ𝑒𝑟𝑒	𝑚	𝑖𝑠	𝑒𝑣𝑒𝑛	.   
Proof: The resulting graph is isomorphic to 
𝐶 C𝑚, 𝛤F𝑧2(HI  
3. 𝑃𝐸𝐷𝐷𝐹 OF PATH UNION AND CYCLE OF 
SOME 𝑍𝐷𝐺: 
Theorem 3.1 The cycle graph of zero divisor 
graph	𝐶 C𝑚, 𝛤F𝑧2(HI, then 

 𝑖)	𝐼𝑓	𝑝 = 2, 𝑚 ≥ 5	𝑡ℎ𝑒𝑛	𝛾%&'' S𝐶 C𝑚, 𝛤F𝑧2(HIT =
{	2(𝑚 + 1)					𝑤ℎ𝑒𝑟𝑒	𝑚	𝑖𝑠	𝑜𝑑𝑑	2(𝑚 +
2)				𝑤ℎ𝑒𝑟𝑒	𝑚	𝑖𝑠	𝑒𝑣𝑒𝑛	 
 𝑖𝑖)	𝐼𝑓	𝑝 = 3, 𝑚 ≥
3	𝑡ℎ𝑒𝑛	𝛾%&'' S𝐶 C𝑚, 𝛤F𝑧2(HIT = 6(𝑚 + 1) 
𝑖𝑖𝑖)	𝐼𝑓	𝑝 ≥ 5, 𝑚 ≥
3	𝑡ℎ𝑒𝑛	𝛾%&'' S𝐶 C𝑚, 𝛤F𝑧2(HIT =

{+(2(.9).3
2

	𝑤ℎ𝑒𝑟𝑒	𝑚	𝑖𝑠	𝑜𝑑𝑑	𝑚(𝑝 +
6)				𝑤ℎ𝑒𝑟𝑒	𝑚	𝑖𝑠	𝑒𝑣𝑒𝑛	   
Proof: Let 𝐶 C𝑚, 𝛤F𝑧2(HI be a cycle graph of zero 
divisor graph   
Case 𝑖)	𝑝 = 2		the resulting graph is cycle m on m 
vertices. ∆(𝐺) = 2. Define 𝑓: 𝑉(𝐺) → {0,1,2, … 4}.  
Subcase 𝑖)	𝑚 is odd  
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The minimum pendent eccentric Degree 
Dominating set is M𝑡1,1, 𝑡2,1, 𝑡4,1, 𝑡6,1, … 𝑡+*1,1O. 
𝑓F𝑡1,1H = 4, 𝑓F𝑡2,1H = 4, 𝑓F𝑡4,1H = 4, 𝑓F𝑡6,1H =
4, … 𝑓F𝑡+*1,1H = 4 and the remaining vertices are 
zero. The weight of minimum 𝑃𝐸𝐷𝐷𝐹 is 2𝑚+ 2. 
Hence 𝛾012 S𝐶 C𝑚, 𝛤F𝑧2(HIT = 2(𝑚 + 1) 
Subcase 𝑖𝑖)	𝑚 is even  
The minimum pendent eccentric Degree 
Dominating set is M𝑡1,1, 𝑡2,1, 𝑡4,1, 𝑡6,1, … 𝑡+,1O. 
𝑓F𝑡1,1H = 4, 𝑓F𝑡2,1H = 4, 𝑓F𝑡4,1H = 4, 𝑓F𝑡6,1H =
4, … 𝑓F𝑡+,1H = 4 and the remaining vertices are 
zero. The weight of minimum 𝑃𝐸𝐷𝐷𝐹 is 2𝑚+ 4. 
Hence 𝛾%&'' S𝐶 C𝑚, 𝛤F𝑧2(HIT = 2(𝑚 + 2) 
Case 𝑖𝑖)	𝑝 = 3, 𝑚 ≥ 3, ∆(𝐺) = 4. Define 
𝑓: 𝑉(𝐺) → {0,1,2, … 6}. The minimum pendent 
eccentric Degree Dominating set is 
M𝑡1,1, 𝑡1,2, 𝑡2,1, 𝑡2,2, … 𝑡+,1, 𝑡+,2, 𝑡1,3O. 𝑓F𝑡1,1H =
3, 𝑓F𝑡1,2H = 3, 𝑓F𝑡2,1H = 3, 𝑓F𝑡2,2H = 3, … 𝑓F𝑡+,1H =
3, 𝑓F𝑡+,2H = 3, 𝑓F𝑡1,3H = 6 and the remaining 
vertices are zero. The weight of minimum 𝑃𝐸𝐷𝐷𝐹 
is 6(𝑚 + 1). Hence 𝛾012 S𝐶 C𝑚, 𝛤F𝑧2(HIT = 6(𝑚 +
1). 
Case 𝑖𝑖𝑖)	𝑝 ≥ 5, 𝑚 ≥ 3 we create sets that can 
represent the two partitions and 𝑚 copies.The set 
𝑆 = {2,4, … 2(𝑝 − 1)} =
M𝑡1,1, 𝑡1,2, … , 𝑡(*1, 𝑡2,1, 𝑡2,2, … , 𝑡2,(*1, … 𝑡+,1, 𝑡+,2, … , 𝑡+,(*1O 
and set 𝑇 = {𝑝} = M𝑡1,(, 𝑡2,(, … 𝑡+,(O. We conclude 
from |𝑆| = 𝑚(𝑝 − 1), |𝑇| = 𝑚. ∆(𝐺) = 𝑝 + 1. 
Define 𝑓: 𝑉(𝐺) → {0,1,2, … 𝑝 + 3}. 
Subcase 𝑖) 𝑚 is odd, The minimum pendent 
eccentric Degree Dominating set is 
M𝑡1,(, 𝑡2,(, … 𝑡+,(, 𝑡1,1, 𝑡3,1, 𝑡5,1, 𝑡7,1, … 𝑡+,1O. 𝑓F𝑡1,(H =
𝑝 + 3, 𝑓F𝑡2,(H = 𝑝 + 3, … 𝑓F𝑡+,(H = 𝑝 + 3, 
𝑓F𝑡1,1H = 3, 𝑓F𝑡3,1H = 3, 𝑓F𝑡5,1H = 3, … 𝑓F𝑡+,1H = 3 
and the remaining vertices are zero. The weight of 
minimum 𝑃𝐸𝐷𝐷𝐹 is +(2(.9).3

2
. Hence 

𝛾%&'' S𝐶 C𝑚, 𝛤F𝑧2(HIT =
+(2(.9).3

2
. 

Subcase 𝑖𝑖) 𝑚 is even, The minimum pendent 
eccentric Degree Dominating set is 
M𝑡1,(, 𝑡2,(, … 𝑡+,(, 𝑡1,1, 𝑡2,1, 𝑡3,1, … 𝑡+,1O. 𝑓F𝑡1,(H = 𝑝 +
3, 𝑓F𝑡2,(H = 𝑝 + 3, … 𝑓F𝑡+,(H = 𝑝 + 3, 𝑓F𝑡1,1H =
3, 𝑓F𝑡2,1H = 3, … 𝑓F𝑡+,1H = 3 and the remaining 
vertices are zero. The weight of minimum 𝑃𝐸𝐷𝐷𝐹 
is 𝑚(𝑝 + 6). Hence 𝛾%&'' S𝐶 C𝑚, 𝛤F𝑧2(HIT =
𝑚(𝑝 + 6). 
Theorem 3.2 The path union graph of zero divisor 
graph 𝑃 C𝑚, 𝛤F𝑧2(HI  

𝑖)	𝐼𝑓	𝑝 = 2, 𝑚 ≥ 4	𝑡ℎ𝑒𝑛	𝛾%&'' S𝑃 C𝑚, 𝛤F𝑧2(HIT =
{		2(𝑚 +
1)					𝑤ℎ𝑒𝑟𝑒	𝑚	𝑖𝑠	𝑒𝑣𝑒𝑛	2𝑚																𝑤ℎ𝑒𝑟𝑒	𝑚	𝑖𝑠	𝑜𝑑𝑑	

. 𝑖𝑖)	𝐼𝑓	𝑝 = 3, 𝑚 ≥
3	𝑡ℎ𝑒𝑛	𝛾%&'' S𝑃 C𝑚, 𝛤F𝑧2(HIT = 6𝑚 

𝑖𝑖𝑖)	If 𝑝 ≥ 5, 𝑚 ≥ 3 then 𝛾%&'' S𝑃 C𝑚, 𝛤F𝑧2(HIT =
𝑚(𝑝 + 3) + 4 
Proof: Let 𝑃 C𝑚, 𝛤F𝑧2(HI be a path union graph of 
zero divisor graph  
Case 𝑖)	𝑝 = 2, 𝑚 ≥ 4 the resulting graph is 𝑝+ on 
m vertices. ∆(𝐺) = 2. Define 𝑓: 𝑉(𝐺) →
{0,1,2, … 4}.  
Subcase 𝑖) 𝑚 is odd, the minimum dominating set 
is M𝑡1,1, 𝑡2,1, 𝑡5,1, 𝑡7,1, 𝑡9,1, … , 𝑡+,1O. 𝑓F𝑡1,1H =
3, 𝑓F𝑡2,1H = 4, 𝑓F𝑡5,1H = 4, … 𝑓F𝑡+*1,1H =
4, 𝑓F𝑡+,1H = 3 and the remaining vertices are zero. 
The weight of 𝑃𝐸𝐷𝐷𝐹 is 2𝑚. Hence 
𝛾%&'' S𝑃 C𝑚, 𝛤F𝑧2(HIT = 2𝑚. 
Subcase 𝑖𝑖) 𝑚 is even, the minimum dominating set 
is M𝑡1,1, 𝑡2,1, 𝑡4,1, 𝑡6,1, 𝑡8,1, … , 𝑡+,1O. 𝑓F𝑡1,1H =
3, 𝑓F𝑡2,1H = 4, 𝑓F𝑡4,1H = 4, … , 𝑓F𝑡+,1H = 3 and the 
remaining vertices are zero. The weight of 𝑃𝐸𝐷𝐷𝐹 
is 2𝑚+ 1. Hence 𝛾%&'' S𝑃 C𝑚, 𝛤F𝑧2(HIT = 2𝑚+
1. 
Case 𝑖𝑖)	𝑝 = 3, 𝑚 ≥ 4 we create sets that can 
represent the two partitions and 𝑚 copies. The set 
𝑆 = {2,4} = M𝑡1,1, 𝑡1,2, 𝑡2,1, 𝑡2,2, … , 𝑡+,1, 𝑡+,2O and set 
𝑇 = {3} = M𝑡1,(, 𝑡2,(, … 𝑡+,(O. We  conclude from 
|𝑆| = 2𝑚, |𝑇| = 𝑚. ∆(𝐺) = 4. Define 𝑓: 𝑉(𝐺) →
{0,1,2, … 6}. The minimum dominating set is 
M𝑡1,1, 𝑡1,2, 𝑡+,1, 𝑡+,2, 𝑡2,(, 𝑡3,(, … , 𝑡+*1,(O. 𝑓F𝑡1,1H =
3, 𝑓F𝑡1,2H = 3, 𝑓F𝑡+,1H = 3, 𝑓F𝑡+,2H = 3, 𝑓F𝑡2,(H =
6, 𝑓F𝑡3,(H = 6, … , 𝑓F𝑡+*1,(H = 6 and the remaining 
vertices are zero. The weight of 𝑃𝐸𝐷𝐷𝐹 is 6𝑚. 
Hence 𝛾%&'' S𝑃 C𝑚, 𝛤F𝑧2(HIT = 6𝑚. 
Case 𝑖𝑖𝑖)	𝑝 ≥ 5,𝑚 ≥ 3 we create sets that can 
represent the two partitions and 𝑚 copies. The set 
𝑆 = {2,4,6, … 2(𝑝 − 1)} =
M𝑡1,1, 𝑡1,2, … 𝑡1,(*1, 𝑡2,1, 𝑡2,2, … 𝑡2,(*1……𝑡+,1, 𝑡+,2, … 𝑡+,(*1O 
and set 𝑇 = {𝑝} = M𝑡1,(, 𝑡2,(, … 𝑡+,(O. We conclude 
from |𝑆| = 𝑚(𝑝 − 1), |𝑇| = 𝑚. ∆(𝐺) = 𝑝 + 1. 
Define 𝑓: 𝑉(𝐺) → {0,1,2, … 𝑝 + 3}. The minimum 
dominating set is M𝑡1,(, 𝑡2,(, 𝑡3,(, … 𝑡+,(, 𝑡1,1, 𝑡+,1O. 
𝑓F𝑡1,(H = 𝑝 + 2, 𝑓F𝑡2,(H = 𝑝 + 3, … 𝑓F𝑡+,(H = 𝑝 +
2, 𝑓F𝑡1,1H = 3, 𝑓F𝑡+,1H = 3 and the remaining 
vertices are zero. The weight of 𝑃𝐸𝐷𝐷𝐹 is 
𝑚(𝑝 + 3) + 4. Hence 𝛾%&'' S𝑃 C𝑚, 𝛤F𝑧2(HIT =
𝑚(𝑝 + 3) + 4. 
Theorem 3.3 The cycle graph of zero divisor 
graph	𝐶 C𝑚, 𝛤F𝑧3(HI 𝑚 ≥ 3, then  

𝑖)	𝐼𝑓	𝑝 = 2, 𝑡ℎ𝑒𝑛	𝛾%&'' S𝐶 C𝑚, 𝛤F𝑧3(HIT = 6(𝑚 +
1). 
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 𝑖𝑖)	𝐼𝑓	𝑝 = 3, 𝑡ℎ𝑒𝑛	𝛾%&'' S𝐶 C𝑚, 𝛤F𝑧3(HIT = 3𝑚+
5 
𝑖𝑖𝑖)	If 𝑝 ≥ 5, then 𝛾%&'' S𝐶 C𝑚, 𝛤F𝑧3(HIT = 𝑚(𝑝 +
5) 
Proof: Let 𝐶 C𝑚, 𝛤F𝑧3(HI be a cycle graph of zero 
divisor graph 𝑚 ≥ 3.  
Case 𝑖)	𝑝 = 2, 𝑚 ≥ 3 the resulting graph is 
isomorphic to 𝐶 C𝑚, 𝛤F𝑧2(HI where 𝑝 = 3.   
Case 𝑖𝑖)	𝑝 = 3, 𝑚 ≥ 3	the set 𝑆 = {3,6} =
M𝑡1,1, 𝑡1,2, 𝑡2,1, 𝑡2,2, … 𝑡+,1, 𝑡+,2O,We conclude from 
|𝑆| = 2𝑚,∆(𝐺) = 3. Define 𝑓: 𝑉(𝐺) → {0,1,2, … 5}. 
The minimum dominating set is 
M𝑡1,2, 𝑡2,2, … 𝑡+,2, 𝑡1,1O. 𝑓F𝑡1,2H = 3,	𝑓F𝑡2,2H =
3, … 	𝑓F𝑡+,2H = 3, 𝑓F𝑡1,1H = 5 and the remaining 
vertices are zero. The weight of minimum 𝑃𝐸𝐷𝐷𝐹 
is 3𝑚+ 5. Hence 𝛾%&'' S𝐶 C𝑚, 𝛤F𝑧3(HIT = 3𝑚+
5. 
Case 𝑖𝑖𝑖)	𝑝 ≥ 5, 𝑚 ≥ 3 we create sets that can 
represent the two partitions and 𝑚 copies. The set 
𝑆 = {3,6, … 3(𝑃 − 1)} =
M𝑠1,1, 𝑠1,2, … , 𝑠1,(*1, 𝑠2,1, 𝑠2,2, … , 𝑠2,(*1, … 𝑠+,1, 𝑠+,2, … , 𝑠+,(*1O 
and set 𝑇 = {𝑝, 2𝑝} =
M𝑡1,1, 𝑡1,2, 𝑡2,1, 𝑡2,2, … 𝑡+,1, 𝑡+,2O. We conclude from 
|𝑆| = 𝑚(𝑝 − 1), |𝑇| = 2𝑚. ∆(𝐺) = 𝑝 + 1. Define 
𝑓: 𝑉(𝐺) → {0,1,2, … 𝑝 + 3}. The minimum pendent 
eccentric degree dominating set is 
M𝑡1,2, 𝑡2,2, 𝑡3,2, … 𝑡+,2, 𝑠1,1, 𝑠2,1, … , 𝑠+,1O. 𝑓F𝑡1,2H =
𝑝 + 1, 𝑓F𝑡2,2H = 𝑝 + 1, … 𝑓F𝑡+,2H = 𝑝 +
1, 𝑓F𝑠1,1H = 4, 𝑓F𝑠2,1H = 4, … 𝑓F𝑠+,1H = 4 and the 
remaining vertices are zero. The weight of minimum 
𝑃𝐸𝐷𝐷𝐹 is 𝑚(𝑝 + 5). Hence 
𝛾%&'' S𝐶 C𝑚, 𝛤F𝑧3(HIT = 𝑚(𝑝 + 5). 
Theorem 3.4 The path union graph of zero divisor 
graph 𝑃 C𝑚, 𝛤F𝑧3(HI 	𝑚 ≥ 3 

𝑖)	𝐼𝑓	𝑝 = 2, 𝑡ℎ𝑒𝑛	𝛾%&'' S𝑃 C𝑚, 𝛤F𝑧3(HIT = 6𝑚. 

 𝑖𝑖)𝐼𝑓	𝑝 = 3, 𝑡ℎ𝑒𝑛	𝛾%&'' S𝑃 C𝑚, 𝛤F𝑧3(HIT = 3𝑚+
4 
𝑖𝑖𝑖)	If 𝑝 ≥ 5, then 𝛾%&'' S𝑃 C𝑚, 𝛤F𝑧3(HIT = 𝑚(𝑝 +
5). 
Proof: Let 𝑃 C𝑚, 𝛤F𝑧3(HI be a path union graph of 
zero divisor graph 𝑚 ≥ 3 
Case 𝑖)	𝑝 = 2 the resulting graph is 
𝑃 C𝑚, 𝛤F𝑧2(HI	where 𝑝 = 3. 
Case 𝑖𝑖) 𝑝 = 3 the vertex set 𝑆 = {3,6} =
M𝑡1,1, 𝑠1,1, 𝑡2,1, 𝑠2,1, … 𝑡+,1, 𝑠+,1O.We conclude from 
|𝑆| = 2𝑚. ∆(𝐺) = 3. Define 𝑓: 𝑉(𝐺) → {0,1,2, … 5}. 
The minimum dominating set is 
M𝑠1,1, 𝑠2,1, … 𝑠+,1, 𝑡1,1O. 𝑓F𝑠1,1H = 3, 𝑓F𝑠2,1H =
3, … 𝑓F𝑠+,1H = 3, 𝑓F𝑡1,1H = 4 and the remaining 

vertices are zero. The weight of 𝑃𝐸𝐷𝐷𝐹 is 3𝑚+ 4. 
Hence 𝛾%&'' S𝑃 C𝑚, 𝛤F𝑧3(HIT = 3𝑚+ 4. 
Case 𝑖𝑖𝑖)	𝑝 ≥ 5 we create sets that can represent the 
two partitions and 𝑚 copies. The set 𝑆 =
{3,6, … 3(𝑃 − 1)} =
M𝑠1,1, 𝑠1,2, … , 𝑠1,(*1, 𝑠2,1, 𝑠2,2, … , 𝑠2,(*1, … 𝑠+,1, 𝑠+,2, … , 𝑠+,(*1O 
and set 𝑇 = {𝑝, 2𝑝} =
M𝑡1,1, 𝑡1,2, 𝑡2,1, 𝑡2,2, … 𝑡+,1, 𝑡+,2O. We conclude from 
|𝑆| = 𝑚(𝑝 − 1), |𝑇| = 2𝑚. ∆(𝐺) = 𝑝 + 1. Define 
𝑓: 𝑉(𝐺) → {0,1,2, … 𝑝 + 3}. the minimum 
dominating set is 
M𝑡1,2, 𝑡2,2, 𝑡3,2…𝑡+,2, 𝑠1,1, 𝑠2,1, … , 𝑠+,1O. 𝑓F𝑡1,2H = 𝑝 +
1, 𝑓F𝑡2,2H = 𝑝 + 1, … 𝑓F𝑡+,2H = 𝑝 + 1, 𝑓F𝑠1,1H =
4, 𝑓F𝑠2,1H = 4, … 𝑓F𝑠+,1H = 4 and the remaining 
vertices are zero. The weight of 𝑃𝐸𝐷𝐷𝐹 is 𝑚(𝑝 +
5). Hence 𝛾%&'' S𝑃 C𝑚, 𝛤F𝑧3(HIT = 𝑚(𝑝 + 5). 
Theorem 3.5 The cycle graph of zero divisor 
graph	𝐶 C𝑚, 𝛤F𝑧5(HI 	𝑚 ≥ 3, then 𝑖)	𝐼𝑓	𝑝 =

2, 𝑡ℎ𝑒𝑛	𝛾%&'' S𝐶 C𝑚, 𝛤F𝑧5(HIT =

{	19+.3
2

	𝑤ℎ𝑒𝑟𝑒	𝑚	𝑖𝑠	𝑜𝑑𝑑	11𝑚							𝑤ℎ𝑒𝑟𝑒	𝑚	𝑖𝑠	𝑒𝑣𝑒𝑛	 

 𝑖𝑖)	𝐼𝑓	𝑝 = 3, 𝑡ℎ𝑒𝑛	𝛾%&'' S𝐶 C𝑚, 𝛤F𝑧5(HIT = 10𝑚 

 𝑖𝑖𝑖)	𝐼𝑓	𝑝 = 5, 𝑡ℎ𝑒𝑛	𝛾%&'' S𝐶 C𝑚, 𝛤F𝑧5(HIT =
5(𝑚 + 1) 
𝑖𝑣)	𝐼𝑓	𝑝 ≥ 7, 𝑡ℎ𝑒𝑛	𝛾%&'' S𝐶 C𝑚, 𝛤F𝑧5(HIT =
𝑚(𝑝 + 7)   
Proof: Let 𝐶 C𝑚, 𝛤F𝑧5(HI be a cycle graph of zero 
divisor graph 𝑚 ≥ 3.  
Case 𝑖)	𝑝 = 2		we create sets that can represent the 
two partitions and 𝑚 copies.The set 𝑆 =
M𝑡1,2, 𝑡1,3, … , 𝑡1,5, 𝑡2,2, 𝑡2,3, … , 𝑡2,5, … 𝑡+,2, 𝑡+,3, … , 𝑡+,5O 
and set 𝑇 = {𝑝} = M𝑡1,1, 𝑡2,1, … 𝑡+,1O. We conclude 
from |𝑆| = 4𝑚, |𝑇| = 𝑚. ∆(𝐺) = 6. Define 
𝑓: 𝑉(𝐺) → {0,1,2, … 8}. 
Subcase 𝑖) 𝑚 is odd, The minimum pendent 
eccentric Degree Dominating set is 
M𝑡1,1, 𝑡2,1, … 𝑡+,1, 𝑡1,2, 𝑡3,2, 𝑡5,2, 𝑡7,2, … 𝑡+,2O. 𝑓F𝑡1,1H =
8, 𝑓F𝑡2,1H = 8, … 𝑓F𝑡+,1H = 8, 𝑓F𝑡1,2H = 3, 𝑓F𝑡3,2H =
3, 𝑓F𝑡5,2H = 3, … 𝑓F𝑡+,2H = 3 and the remaining 
vertices are zero. The weight of minimum 𝑃𝐸𝐷𝐷𝐹 
is 19+.3

2
. Hence 𝛾%&'' S𝐶 C𝑚, 𝛤F𝑧2(HIT =

19+.3
2

. 
Subcase 𝑖𝑖) 𝑚 is even, The minimum pendent 
eccentric Degree Dominating set is 
M𝑡1,1, 𝑡2,1, … 𝑡+,1, 𝑡1,2, 𝑡2,2, 𝑡3,2, … 𝑡+,2O. 𝑓F𝑡1,1H =
8, 𝑓F𝑡2,1H = 8, … 𝑓F𝑡+,1H = 8, 𝑓F𝑡1,2H = 3, 𝑓F𝑡2,2H =
3, … 𝑓F𝑡+,2H = 3 and the remaining vertices are 
zero. The weight of minimum 𝑃𝐸𝐷𝐷𝐹 is 11𝑚. 
Hence 𝛾%&'' S𝐶 C𝑚, 𝛤F𝑧2(HIT = 11𝑚. 
Case 𝑖𝑖)	𝑝 = 3 we create sets that can represent the 
two partitions and 𝑚 copies. The set 𝑆 =
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M𝑠1,1, 𝑠1,2, … , 𝑠1,4, 𝑠2,1, 𝑠2,2, … , 𝑠2,4, … 𝑠+,1, 𝑠+,2, … , 𝑠+,4O 
and set 𝑇 = {𝑝, 2𝑝} =
M𝑡1,1, 𝑡1,2, 𝑡2,1, 𝑡2,2, … 𝑡+,1, 𝑡+,2O. We conclude from 
|𝑆| = 4𝑚, |𝑇| = 2𝑚. ∆(𝐺) = 6. Define 𝑓: 𝑉(𝐺) →
{0,1,2, … 8}. The minimum pendent eccentric degree 
dominating set is 
M𝑡1,2, 𝑡2,2, 𝑡3,2, … 𝑡+,2, 𝑠1,1, 𝑠2,1, … , 𝑠+,1O. 𝑓F𝑡1,2H =
6, 𝑓F𝑡2,2H = 6, … 𝑓F𝑡+,2H = 6, 𝑓F𝑠1,1H = 4, 𝑓F𝑠2,1H =
4, … 𝑓F𝑠+,1H = 4 and the remaining vertices are 
zero. The weight of minimum 𝑃𝐸𝐷𝐷𝐹 is 10𝑚. 
Hence 𝛾%&'' S𝐶 C𝑚, 𝛤F𝑧3(HIT = 10𝑚. 
Case 𝑖𝑖𝑖)	𝑝 = 5 The set 𝑆 =
M𝑠1,1, 𝑠1,2, … , 𝑠1,4, 𝑠2,1, 𝑠2,2, … , 𝑠2,4, … 𝑠+,1, 𝑠+,2, … , 𝑠+,4O, 
We  conclude from |𝑆| = 4𝑚 ∆(𝐺) = 5. Define 
𝑓: 𝑉(𝐺) → {0,1,2, … 7}. The minimum pendent 
eccentric degree dominating set is 
M𝑡1,2, 𝑡2,2, 𝑡3,2, … 𝑡+,2, 𝑡1,3O. 𝑓F𝑡1,2H = 5, 𝑓F𝑡2,2H =
5, … 𝑓F𝑡+,2H = 5, 𝑓F𝑡1,3H = 5 and the remaining 
vertices are zero. The weight of minimum 𝑃𝐸𝐷𝐷𝐹 
is 5(𝑚 + 1). Hence 𝛾%&'' S𝐶 C𝑚, 𝛤F𝑧3(HIT =
5(𝑚 + 1). 
Case 𝑖𝑣)	𝑝 ≥ 7, 𝑚 ≥ 3, ∆(𝐺) = 𝑝 + 1. Define 
𝑓: 𝑉(𝐺) → {0,1,2, … 𝑝 + 3}. The minimum pendent 
eccentric degree dominating set is 
M𝑡1,2, 𝑠1,1, 𝑡2,2, 𝑠2,1…𝑡+,2, 𝑠+,1O. 𝑓F𝑡1,2H = 𝑝 +
1, 𝑓F𝑠1,1H = 6, 𝑓F𝑡2,2H = 𝑝 + 1, 𝑓F𝑠2,1H =
6, … 𝑓F𝑡+,2H = 𝑝 + 1, 𝑓F𝑠+,1H = 6 and the 
remaining vertices are zero. The weight of minimum 
𝑃𝐸𝐷𝐷𝐹 is 𝑚(𝑝 + 7). Hence 
𝛾%&'' S𝐶 C𝑚, 𝛤F𝑧5(HIT = 𝑚(𝑝 + 7). 
Theorem 3.6 The path union graph of zero divisor 
graph	𝑃 C𝑚, 𝛤F𝑧5(HI 𝑚 ≥ 3, then 𝑖)	𝐼𝑓	𝑝 =

2, 𝑡ℎ𝑒𝑛	𝛾%&'' S𝑃 C𝑚, 𝛤F𝑧5(HIT = 8𝑚+ 4 

 𝑖𝑖)	𝐼𝑓	𝑝 = 3, 𝑡ℎ𝑒𝑛	𝛾%&'' S𝑃 C𝑚, 𝛤F𝑧5(HIT = 10𝑚 

 𝑖𝑖𝑖)	𝐼𝑓	𝑝 = 5, 𝑡ℎ𝑒𝑛	𝛾%&'' S𝑃 C𝑚, 𝛤F𝑧5(HIT =
5(𝑚 + 1) 
𝑖𝑣)	𝐼𝑓	𝑝 ≥ 7, 𝑡ℎ𝑒𝑛	𝛾%&'' S𝑃 C𝑚, 𝛤F𝑧5(HIT =
𝑚(𝑝 + 7)    
Proof: Let 𝑃 C𝑚, 𝛤F𝑧5(HI be a path union graph of 
zero divisor graph 𝑚 ≥ 3.  
Case 𝑖)	𝑝 = 2 we create sets that can represent the 
two partitions and 𝑚 copies. The set 𝑆 =
M𝑡1,1, 𝑡1,2, 𝑡1,3, 𝑡1,4, 𝑡2,1, 𝑡2,2, 𝑡2,3, 𝑡2,4, … , 𝑡+,1, 𝑡+,2, 𝑡+,3, 𝑡+,4O 
and set 𝑇 = M𝑡1,(, 𝑡2,(, … 𝑡+,(O. We  conclude from 
|𝑆| = 4𝑚, |𝑇| = 𝑚. ∆(𝐺) = 6. Define 𝑓: 𝑉(𝐺) →
{0,1,2, … 8}. The minimum dominating set is 
M𝑡1,1, 𝑡+,1, 𝑡1,(, 𝑡2,(, 𝑡3,(, … , 𝑡+,(O. 𝑓F𝑡1,1H =
3, 𝑓F𝑡+,1H = 3, 𝑓F𝑡1,(H = 7, 𝑓F𝑡2,(H = 8, 𝑓F𝑡3,(H =
8, … , 𝑓F𝑡+,(H = 7 and the remaining vertices are 

zero. The weight of 𝑃𝐸𝐷𝐷𝐹 is 8𝑚+ 4. Hence 
𝛾%&'' S𝑃 C𝑚, 𝛤F𝑧5(HIT = 8𝑚+ 4. 
Case 𝑖𝑖)	𝑝 = 3 we create sets that can represent the 
two partitions and 𝑚 copies. The set 𝑆 =
M𝑠1,1, 𝑠1,2, … , 𝑠1,4, 𝑠2,1, 𝑠2,2, … , 𝑠2,4, … 𝑠+,1, 𝑠+,2, … , 𝑠+,4O 
and set 𝑇 = M𝑡1,1, 𝑡1,2, 𝑡2,1, 𝑡2,2, … 𝑡+,1, 𝑡+,2O. We 
conclude from |𝑆| = 4𝑚, |𝑇| = 2𝑚. ∆(𝐺) = 6. 
Define 𝑓: 𝑉(𝐺) → {0,1,2, … 8}. The minimum 
dominating set is 
M𝑡1,2, 𝑡2,2, 𝑡3,2…𝑡+,2, 𝑠1,1, 𝑠2,1, … , 𝑠+,1O. 𝑓F𝑡1,2H =
6, 𝑓F𝑡2,2H = 6, … 𝑓F𝑡+,2H = 6, 𝑓F𝑠1,1H = 4, 𝑓F𝑠2,1H =
4, … 𝑓F𝑠+,1H = 4 and the remaining vertices are 
zero. The weight of 𝑃𝐸𝐷𝐷𝐹 is 10𝑚. Hence 
𝛾%&'' S𝑃 C𝑚, 𝛤F𝑧5(HIT = 10𝑚. 
Case 𝑖𝑖𝑖)	𝑝 = 5 we create sets that can represent the 
one partition and 𝑚 copies. The set 𝑆 =
{5,10,15,20} =
M𝑠1,1, 𝑠1,2, 𝑠1,3, 𝑠1,4, 𝑠2,1, 𝑠2,2, 𝑠2,3, 𝑠2,4…𝑠+,1, 𝑠+,2, 𝑠+,3, 𝑠+,4O. 
We conclude from |𝑆| = 4𝑚. ∆(𝐺) = 5. Define 
𝑓: 𝑉(𝐺) → {0,1,2, … 7}. The minimum dominating 
set is M𝑠1,2, 𝑠2,2, 𝑠3,2, … 𝑠+,2, 𝑠1,3O. 𝑓F𝑠1,2H =
5, 𝑓F𝑠2,2H = 5, … 𝑓F𝑠+,2H = 5, 𝑓F𝑠1,3H = 5 and the 
remaining vertices are zero. The weight of 𝑃𝐸𝐷𝐷𝐹 
is 5(𝑚 + 1). Hence 𝛾%&'' S𝑃 C𝑚, 𝛤F𝑧5(HIT =
5(𝑚 + 1). 
Case 𝑖𝑣)	𝑝 ≥ 7,∆(𝐺) = 𝑝 + 1. Define 𝑓: 𝑉(𝐺) →
{0,1,2, … 𝑝 + 3}. The minimum dominating set is 
M𝑠1,2, 𝑠2,2, 𝑠3,2, … 𝑠+,2, 𝑡1,2, 𝑡2,2, … 𝑡+,2O. 𝑓F𝑠1,2H = 𝑝 +
1, 𝑓F𝑠2,2H = 𝑝 + 1, … 𝑓F𝑠+,2H = 𝑝 + 1, 𝑓F𝑡1,2H =
6, 𝑓F𝑡2,2H = 6, … 𝑓F𝑡+,2H = 6 and the remaining 
vertices are zero. The weight of 𝑃𝐸𝐷𝐷𝐹 is 𝑚(𝑝 +
7). Hence 𝛾%&'' S𝑃 C𝑚, 𝛤F𝑧5(HIT = 𝑚(𝑝 + 7). 
Theorem 3.7 The cycle graph of zero divisor 
graph	𝐶 C𝑚, 𝛤F𝑧(3HI 𝑚 ≥ 3,	𝑝 < 𝑞 then 

𝛾012 S𝐶 C𝑚, 𝛤F𝑧(3HIT = {		6𝑚													𝑤ℎ𝑒𝑟𝑒	𝑝 =
2, 𝑞 = 3	𝑚((𝑝 + 𝑞) + 2)			𝑤ℎ𝑒𝑟𝑒	𝑝 ≥ 3	.   
Proof: Let 𝐶 C𝑚, 𝛤F𝑧(3HI be a cycle graph of zero 
divisor graph 𝑚 ≥ 3,	𝑝 < 𝑞.  
Case 𝑖)	𝑝 = 2, 𝑞 = 3	The resulting graph is 
S𝐶 C𝑚, 𝛤F𝑧2(HIT where 𝑝 = 3 
Case 𝑖𝑖)	𝑝 ≥ 3 we create sets that can represent the 
two partitions and three copies. The set 𝑆 =
{𝑝, 2𝑝, 3𝑝,… , (𝑞 − 1)𝑝} =
M𝑠1,1, 𝑠1,2, … 𝑠1,3*1, 𝑠2,1, 𝑠2,2, … 𝑠2,3*1, ……𝑠+,1, 𝑠+,2, … 𝑠+,3*1O 
and set 𝑇 = {𝑞, 2𝑞, 3𝑞,… , (𝑝 − 1)𝑞} =
M𝑡1,1, 𝑡1,2, … 𝑡1,(*1, 𝑡2,1, 𝑡2,2, … 𝑡2,(*1, …… 𝑡+,1𝑡+,2, … 𝑡+,(*1O
. We conclude from |𝑆| = 𝑚(𝑞 − 1), |𝑇| = 𝑚(𝑝 −
1). ∆(𝐺) = 𝑞 + 1. Define 𝑓: 𝑉(𝐺) → {0,1,2, … 𝑞 +
3}. The minimum dominating set is 
M𝑡1,2, 𝑡2,2, … 𝑡+,2, 𝑠1,1, 𝑠2,1, ……𝑠+,1O. 𝑓F𝑡1,2H = 𝑞 +
1, 𝑓F𝑡2,2H = 𝑞 + 1, … 𝑓F𝑡+,2H = 𝑞 + 1, 𝑓F𝑠1,1H =
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𝑝 + 1,	𝑓F𝑠2,1H = 𝑝 + 1, … 𝑓F𝑠+,1H = 𝑝 + 1 and the 
remaining vertices are zero. The weight of 𝑃𝐸𝐷𝐷𝐹 
is 𝑚((𝑝 + 𝑞) + 2). Hence 
𝛾%&'' S𝐶 C𝑚, 𝛤F𝑧(3HIT = 𝑚((𝑝 + 𝑞) + 2). 
Theorem 3.8 The path union graph of zero divisor 
graph	𝑃 C𝑚, 𝛤F𝑧(3HI 𝑚 ≥ 3, then 

𝛾%&'' S𝑃 C𝑚, 𝛤F𝑧(3HIT = {		6𝑚												𝑤ℎ𝑒𝑟𝑒	𝑝 =
2, 𝑞 = 3	𝑚((𝑝 + 𝑞) + 2)		𝑤ℎ𝑒𝑟𝑒	𝑝 ≥ 3, 𝑝 < 𝑞	.   
Proof: Let 𝑃 C𝑚, 𝛤F𝑧(3HI be a path union graph of 
zero divisor graph 𝑚 ≥ 3  
Case 𝑖)	𝑝 = 2, 𝑞 = 3	the resulting graph is 
𝑃 C𝑚, 𝛤F𝑧2(HI where 𝑝 = 3.  
Case 𝑖𝑖)	𝑝 ≥ 3 we create sets that can represent the 
two partitions and m copies. The set 𝑆 =
{𝑝, 2𝑝, 3𝑝,… , (𝑞 − 1)𝑝} =
M𝑠1,1, 𝑠1,2, … 𝑠1,3*1, 𝑠2,1, 𝑠2,2, … 𝑠2,3*1, … 𝑠+,1, 𝑠+,2, … 𝑠+,3*1O 
and set 𝑇 = {𝑞, 2𝑞, 3𝑞,… , (𝑝 − 1)𝑞} =
M𝑡1,1, 𝑡1,2, … 𝑡1,(*1, 𝑡2,1, 𝑡2,2, … 𝑡2,(*1, … 𝑡+,1, 𝑡+,2, … 𝑡+,(*1O
. We conclude from |𝑆| = 𝑚(𝑞 − 1), |𝑇| = 𝑚(𝑝 −
1). ∆(𝐺) = 𝑞+1. Define 𝑓: 𝑉(𝐺) → {0,1,2, … 𝑞 + 3}. 
The minimum dominating set is 
M𝑡1,2, 𝑡2,2, … 𝑡+,2, 𝑠1,1, 𝑠2,1, … 𝑠+,1O. 𝑓F𝑡1,2H = 𝑞 +
1, 𝑓F𝑡2,2H = 𝑞 + 1, … 𝑓F𝑡+,2H = 𝑞 + 1, 𝑓F𝑠1,1H =
𝑝 + 1,	𝑓F𝑠2,1H = 𝑝 + 1, … 𝑓F𝑠+,1H = 𝑝 + 1 and the 
remaining vertices are zero. The weight of 𝑃𝐸𝐷𝐷𝐹 
is 𝑚((𝑝 + 𝑞) + 2). Hence 𝛾%&''𝑃 C𝑚, 𝛤F𝑧(3HI =
𝑚((𝑝 + 𝑞) + 2). 
APPLICATIONS: 
Pendant eccentric degree dominating function 
merges the core concepts of graph theory 
eccentricity, degree and domination. These 
functions are highly valuable in chemical graph 
theory, where molecular structures are modeled as 
graphs to evaluate their unique characteristics. 
When engineering novel materials, pendant 
eccentric degree dominating functions assist in 
evaluating molecular networks. This analysis helps 
optimize essential material properties such as 
conductivity, flexibility, and structural strength. 
CONCLUSION:  
This study investigated the 𝑃𝐸𝐷𝐷𝐹 of the 𝑍𝐷𝐺 of a 
commutative ring. We established multiple 
theorems concerning the path union and cycle of join 
graphs of	𝑍𝐷𝐺. Future research will build upon 
these findings by exploring alternative graphs to 
analyse different dominance properties.  
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