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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, ... A(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 we(G) = Xypev  f(v). The PEDD number denoted by ypgpp(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 aring [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,...A(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 we(G) =Xpey f(v). The PEDD number
denoted by yYpgpp (G) is the minimum weight of all
possible PEDDF.
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Theorem 2.2 The cycle of join zero divisor
graph C (m, r (zzp) +I (24)) where m=

3andp = 3, then YpgppC (m,l”(zzp) + I"(z4)) =
4+m(p + 2).
Proof: Let C (m, F(zzp) + 1"(24)) be a cycle of join

zero divisor graph where m >3 andp = 3. We
create sets that can represent the three partitions and
m copies. The set S={24,..2(p—D}=

{10t i o a1t wees o gy o b 1o B 20 oo b1}

and set T ={p}= {t,_p, topy oo tm_p}, U={2}=
{511,521, - Sm,;}- We conclude from |S| =m(p —
D,IT|=m,|Ul=m. A(G)=p+2. Define
f:v(G) - {0,1,2,...p + 4}. The minimum pendent
eccentric degree dominating set is

{t1,1'51,1'52,1' "'Sm,l}' f(tj,z) = 4'f(51,1) =p+

Z,f(szrj) =p+2 ...f(smyl) =p+2 and the
remaining vertices are zero. The weight of PEDDF

is 4+m(p+2). Hence V¥pgppC (m,l"(zzp) +
F(z4)) =4+m@p+2).

Theorem 2.3 The cycle of join zero divisor
graph C (m, r (zzp) +I (26)) where m=

3andp = 3 then ypgpp C (m,l”(zzp) + I"(z6)) =
6+m(p+4).
Proof: Let C (m, F(zzp) + 1"(26)) be a cycle of join

zero divisor graph where m >3 andp = 3. We
create sets that can represent the three partitions and
m copies. The set S={24,..2(p—D}=

{10t i o a1t wees o gy o b 1o B 20 oo b1}

and set T = {p} = {t; ) tops e tmp). U =1{234} =

{51,1' $1,2051,3:52,1»52,2:523» = Sm,1» Sm,2» Sm,S}' We
conclude from |S| = m(p — I),|T| = m,|U| = 3m.
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A(G) = p +4. Define f:V(G) - {0,1,2,..p + 6}.
The minimum dominating set is

{t1,1'51,2' S22 "'Sm,2}' f(tj,z) = 6'f(51,2) =p+

4,f(52,2) =p+4, ...f(smyz) =p+4 and the
remaining vertices are zero. The weight of PEDDF

is 6+m(p+4). Hence YpgppC (m,F(zZp) +
r(zﬁ)) =6+m@p+4).

Theorem 2.4 The cycle of join zero divisor
graph C (m, r (zzp) +I (Zg)) where m=

3andp = 3 then YpgppC (m,l”(zzp) + I"(zg)) =
S+m(p+ 3).
Proof: Let C (m, F(zzp) + 1"(29)) 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={24,..2(p— D} =

{t]J, t]‘2, ey tp—l' t2,1' t2'2, ) tZ,p—]' tm,l' tm,Zl ) tm,p—]

and set T = {p} = {tl’p, trpy o tm,p}. U={36}=
{51,]'51,2152,]'52,2""Sm,I'Sm,Z}' We conclude from
IS| =m(p — D,IT| =m,|U| =2m. AG) =p+
3. Define f:V(G) - {0,1,2, ...p + 4}. The minimum
dominating set is {t1,1:51,1'52,1' ...st}. f(tu) =

50(s0.)=p+3f(s5)=p+3 .. f(5m,) =
p + 3 and the remaining vertices are zero. The

weight of PEDDF is 5+ m(p+ 3). Hence

YpEDD (C (m,l"(zzp) + F(zg))) =5+m(p+3).
Theorem 2.5 The cycle of join zero divisor

graph C (m,l" (sz) +I (zﬁ)> where m=
Jandp =5 then YpEDD ( C (m,F(zpz) +

F(%))) =m(p+7)

Proof: Let C(m,l"(zpz) + F(zﬁ)> 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 — D} =

{t10to s tipe i o tog s topps o b 1 b2 oot 1}

and set = {3,2,6}
{51,1' $1,2:51,3) 52,15 52,20 52,3» - Sm,1» Sm,2» Sm,S}' We
conclude from |S| =m(p — 1),|T| = 3m. A(G) =
p+ 1. Define f:V(G)—- {012, ..p+ 3} The
minimum dominating set is
{E12 6200 0t 25118215 e Sy 1) f(ti2) =
5,f(t22) = 5, f(tm2) = 5. f(s11) =p +

Z,f(szrj) =p+2 ...f(smyl) =p+2 and the
remaining vertices are zero. The weight of PEDDF

is m(p+7). Hence Vpgpp (C (m,F(zpz) +

F(%))) =m(p +7).
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Theorem 2.6 The cycle of join zero divisor

graph C (m,l" (sz) +I (Zg)) where m=

3and p = 5 then ypgppC (m,F(zpz) + I“(zg)> =
m(p + 6).
Proof: Let C(m,l"(zpz) + F(Zg)) 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 — )} =

{t]J, t]‘2, ey tl,p—]' t2'1, t2'2, vy tZ,p—]' th, tm,Z' vy tm,p—l

and set = {3,6} = {51,]'51,2'52,]'52,2'"'Sm,lﬂsm,Z}'
We conclude from [S|=m(p—1),|T|=2m.
A(G) = p. Define f:V(G) - {0,1,2,...p + I}. The
minimum dominating set is
{E12 6200 0t 25118215 e Sy 1) f(tz) =
4f(t22) =4 f(tm2) =4f(s11) =p +

Z,f(szrj) =p+2 ...f(smyl) =p+2 and the
remaining vertices are zero. The weight of PEDDF

is m(p+6). Hence yPEDDC<m,F(sz) +

F(Zg)) =m(p + 0).
Theorem 2.7 The cycle of join zero divisor

graph C (m,l" (sz) +I (24)> where m=

3andp = 5 then ypgppC (m,F(zpz) + F(z4)> =

{m(2p+9)+3
2
6) wheremis even.

Proof: The resulting graph is isomorphic to

Cc (m,F (zzp))
3. PEDDF OF PATH UNION AND CYCLE OF
SOME ZDG:
Theorem 3.1 The cycle graph of zero divisor

graph C (m,F (zzp)), then

DIfp=2mz=5thenypgpp (C (m,I"(zzp))) =

{2m+ 1) wheremisodd 2(m +
2) wheremis even
iIfp=3mz=

3 then Ypgpp (C (m,I"(zzp))) =6(m+1)
i)Ifp=5m=

3then ypgpp (C (m,F(ng))) =
{m(2p+9)+3

where m is odd m(p +

where m is odd m(p +

6) where mis even

Proof: Let C (m,F (ZZP)) be a cycle graph of zero
divisor graph

Case i) p = 2 the resulting graph is cycle m on m
vertices. A(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 {t1_1, to ity te s tm_u}.
f(tr) =4f(t2r) =41 (ts,) = 4.f(ts1) =

4,..f (tm_ 1 1) = 4 and the remaining vertices are
zero. The weight of minimum PEDDF is 2m + 2.

Hence ¥ e, (C (m,F(zzp))) =2(m+1)

Subcase ii) m is even

The minimum pendent eccentric Degree
Dominating set is {tl.l' E 1ty e o th}.
f(tr) =4f(t21) =41 (ts,) = 4.f(ts1) =
4,..f (tm,l) =4 and the remaining vertices are
zero. The weight of minimum PEDDF is 2m + 4.

Hence ¥pgpp (C (m,l"(zzp))) =2(m+2)

Case i)p=3mz=3AG) =4. Define
f:v(G) - {0,1,2,..6}. The minimum pendent
eccentric Degree Dominating set is
{E10E12E0 1t oo b 1y by 15} f(ti) =
3f(t)=3f(t) =31(ts2) =3 f(tm)) =
3,f(tm‘2) = 3,f(t1’3) =6 and the remaining
vertices are zero. The weight of minimum PEDDF

is 6(m + I). Hence y 44 (C (m,F(zzp))) =6(m+
).

Case iii)p =5, m =3 we create sets that can
represent the two partitions and m copies.The set
S={24.2p-D}=

{10t i o ot wees o fy o b 1o B 20 oo b1}

and set T = {p} = {tI,p' trpy - tm_p}. We conclude
from |S|=m@p-D,|TIl=m. AG)=p+1.
Define f:V(G) - {0,1,2, ...p + 3}.

Subcase i) m is odd, The minimum pendent
eccentric Degree Dominating set is

{t],P’ tZ,p' tm,p' t],]' tjyj, t5'1, t7'1, th}. f(tl,p) =
p+3,f(tsy) =p+3..f(tmp) =0 +3,
f(ti) =3f(t;1) =3, f(t5,) = 3 f(tms) = 3

and the remaining vertices are zero. The weight of

minimum  PEDDF is w. Hence

YPEDD (C (m,F(zzp))) — w.

Subcase ii) m is even, The minimum pendent
eccentric Degree Dominating set is

{tiptops wtmp tiptontsn wtm} f(tip) =0+
3f(tp)=p+3 .. fltmp) =p+3,  f(t,)=
3,f(t2,1) =3, ...f(tmrj) =3 and the remaining
vertices are zero. The weight of minimum PEDDF

is m(p+6). Hence ¥pepp (C (m,I"(zzp))) =

m(p + 6).
Theorem 3.2 The path union graph of zero divisor
graph P (m, r (zzp))

DIfp=2mz=4thenypgpp (P (m,l“(zzp))) =
{2(m+

1) wheremis even 2m where m is odd
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. iIfp=3mz=
3 then Ypgpp (P (m,F(zzp))) =o6m

iii) If p = 5, m = 3 then ¥pgpp (P (m,I"(zzp))) =
mp+3)+4

Proof: Let P (m, r (zzp)) be a path union graph of
zero divisor graph

Case i) p = 2, m = 4 the resulting graph is p,, on
m vertices. A(G)=2. Define f:V(G)—
0,1,2, ...4}.

Subcase i) m is odd, the minimum dominating set
is {Enn o b5 trnto s st g ). f(ti) =
3, (t2r) =4 f(ts1) =4 o f(tmess) =

4.f (tm‘ 1) = 3 and the remaining vertices are zero.
The weight of PEDDF is 2m. Hence

YPEDD (P (m,l"(zzp))) =2m.

Subcase ii) m is even, the minimum dominating set
is {t10to0 tyn tentsn vt} f(t) =
3f(ts)=4f(ty) =4 ...f(tm;) =3 and the
remaining vertices are zero. The weight of PEDDF
is 2m + 1. Hence Vpppp (P (m, r(zzp))) =2m+

1.

Case ii)p=3,m=>=4 we create sets that can
represent the two partitions and m copies. The set
S=04 ={t;1t12t0 22 ot tmo} and set
T={3}= {tI,p, topy - tm,p}. We conclude from
[S| = 2m,|T| = m. A(G) = 4. Define f:V(G) -
{0,1,2,...6}. The minimum dominating set is
{titio tmn tmo Erpr t3ps ""tm—I,p}' f(e,) =
3£ (t2) = 3, f(tms) = 3, f(tm2) = 3, f(t2) =
6,f(t3,p) =6, ...,f(tm_l_p) = 6 and the remaining
vertices are zero. The weight of PEDDF is 6m.

Hence Ypgpp (P (m,l"(zzp))) = o6m.

Case iii)p = 5m =3 we create sets that can
represent the two partitions and m copies. The set
S={24¢6,.2(p—-1D}=

{t10t o tipo i ta st itop g oo tm,1s tmgs oo bmp—1 }

and set T = {p} = {tI,p' trps - tm_p}. We conclude
from |S|=m@p-D,|TIl=m. AG)=p+1.
Define f:V(G) - {0,1,2,...p + 3}. The minimum
dominating set is {t,_p, Eopr E3pr - tipr Lits th}.
ftip)=p+2f(tsp) =043 f(tmp) =P+

Z,f(tu) = 3,f(tm’1) =3 and the remaining
vertices are zero. The weight of PEDDF is
m(p +3) +4. Hence Y¥pgpp (P (m,I"(zZP))) =

m(p+3)+4.
Theorem 3.3 The cycle graph of zero divisor

graph C (m,F(Z3p)) m = 3, then

i) If p=2thenypepp (C (m,l"(z3p))) =6(m+
).
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iD)If p=3,thenypgpp (C (m,F(z3p))) =3m+
5

iii) Ifp > 5, then ¥pgpp (c (m, r(z3p))) =m(p +
)

Proof: Let C (m,F (Z3p)) be a cycle graph of zero
divisor graph m = 3.

Case i)p=2,m=3 the resulting graph is
isomorphic to C (m, r (zzp)) where p = 3.

Case ii)p=3,m=3the set S={36}=
{t1_1, ittty wtmpn tmyz},We conclude from

[S| = 2m, A(G) = 3. Define f: V(G) - {0,1,2, ... 5}.
The minimum dominating set is
{t12t20 et t)- f(t2) =3.f(t:2) =
3. f(tmyz) = 3,f(t1'1) =5 and the remaining
vertices are zero. The weight of minimum PEDDF

is 3m + 5. Hence ypgpp (C (m,F(z3p))) =3m+

5.

Case iii)p =5, m =3 we create sets that can
represent the two partitions and m copies. The set
S=1{36..3(P— D} =

{51,1,51_2, s S1p=1552,11522s s S2p— s v+ Sy, 1» S, 20 -
and set T ={p 2p} =
{t1_1, ittty wtmpn tm,Z}- We conclude from
[S| =m(p — I),|T| =2m. A(G) =p + 1. Define
f:v(G) - {0,1,2,...p + 3}. The minimum pendent
eccentric degree dominating set is
{612 6220500 b 2,511,821, ooy S} f(£12) =
p+Lf(ty)=p+1 .. (tm:) =D+

]‘f(SI,]) = 4,f(52'1) = 4, ...f(Sm’]) =4 and the
remaining vertices are zero. The weight of minimum

PEDDF is m(p + 5). Hence
YpEDD (C (m,l"(z3p))) =m(p + 5).

Theorem 3.4 The path union graph of zero divisor
graph P (m,I"(z3p)) mz=3

i) If p=2thenypepp (P (m,]“(z3p))) = om.

i)If p = 3,then Ypepp (P (m'r(z3p))) =3m+
4

i) If p = 5, then ypgpp (P (m, F(z3p))) =m(p+
5).

Proof: Let P (m, r (z3p)) be a path union graph of
zero divisor graph m = 3

Case i)p=2 the resulting graph is
P (m, I“(zzp)) where p = 3.

Case ii) p=3 the vertex set S={3,6}=
{t1_1,51'1,t2_1,52,1,...th,st}.We conclude from
[S| = 2m. A(G) = 3. Define f: V(G) - {0,1,2, ... 5}.
The minimum dominating set is
{10821 - Smp b1} f(s11) = 3,f(521) =
3, ...f(sm_I) = 3,f(t1_1) =4 and the remaining
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vertices are zero. The weight of PEDDF is 3m + 4.

Hence ypgpp (P (m, I"(z3p))) =3m+4.

Case iii) p = 5 we create sets that can represent the
two partitions and m copies. The set S =
{36,..3(P-D}=

{51’], 51'2, ""Sl,p—l' 52'1, 52'2, ""SZ,p—I' ...SmJ, Sm,Z' ""Sm,p—I}

and set T ={p, 2p} =
{t1_1, tiatontys wtmn tm,Z}- We conclude from
S| =m(p — I,|T| =2m. A(G) =p + 1. Define
f:v(G) - {012, ..p+ 3} the minimum
dominating set is
{E12 6200 E50 et 28115200 s St} f(E12) =P +
Lf(t)=p+1 . f(tmz) =0+ 1Lf(s1,) =

4,f(52,]) =4, ...f(smll) =4 and the remaining
vertices are zero. The weight of PEDDF is m(p +

5). Hence ¥pgpp (P (m,l"(z3p))) =m(p + 5).
Theorem 3.5 The cycle graph of zero divisor
graph C (m,F(z5p)) m 23, then DIfp=

2,then Ypgpp (C (m,F(z5p))) =

19m+3 ) :
{—— wheremisodd IIm  wheremis even

'Sm,P—f} ii)If p=3,then Ypgpp (C (m,l“(z5p))) = 1om

ii)) If p = 5, then Ypgpp (C (m,r(z5p))) =
Sm+1)

) If p = 7,then Ypgpp (C (m,F(zSP))) =

m(p +7)

Proof: Let C (m,F (Z5p)) 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 =
{t12 15wty taota3 s tos) o o Emzs oo b}
and set T = {p} = {tJ_I,tZJ, ...tm_j}. We conclude
from |S|=4m,|T|=m. A(G)=6. Define
f:v(G) - {012, ..8}.

Subcase i) m is odd, The minimum pendent
eccentric Degree Dominating set is
{0 top ot tr 2ty ts 2ty b} fEr) =
8,f(tsr) =8 e f(tms) =8 f(t12) =3, f(t52) =
3,f(t5,2) =3, '"f(tm,Z) =3 and the remaining
vertices are zero. The weight of minimum PEDDF
. 19m+3 _ 19m+3

is . Hence ¥pgpp (C (m, F(ZZP))) =

Subcase ii) m is even, The minimum pendent
eccentric Degree Dominating set is
{ELn ot b2 t2 0t v by o) f(ti) =
8,f(ts1) =8 f(tms) =8 f(t12) =3, f(t52) =
3,...f (tm,Z) =3 and the remaining vertices are
zero. The weight of minimum PEDDF is Illm.

Hence Ypgpp (c (m, r(zzp))) = IIm.

Case ii) p = 3 we create sets that can represent the
two partitions and m copies. The set S =
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{51,1,51_2, s 51415275522 1 S2.45 - Sy 1 S 2» ...,sm'/,} zero. The weight of PEDDF is 8m + 4. Hence
and set T={p2p}= YrEDD (P (m, r(sz))) =8m+4.
{t],llt],Z' tZ,]' t2y2, "'tm,l’ tm,Z}- We COnClude from

IS = 4m, |T| = 2m. A(G) = 6. Define f:V(G) — Case ii) p = 3 we create sets that can represent the

two partitions and m copies. The set S =

{0,1,2, ... 8}. The minimum pendent eccentric degree
dominating set iS {51’],51'2, ...,51’4,52'1,52'2,...,52'4, "'Sm,Ilsm,Z""'Sm,4}
{t],Zl t2‘2, t3’2, tm,Z' 51'1' 52‘1’ - sm,]}' f(t]_Z) — and set T = {t],l’ t1’2, t2'1, tz'z, tm,l' tm'z}. We
6,f(t2) = 6, f(tm>) = 6,£(51,) = 4,£(s5,) = conclude from |[S|=4m,|T|=2m. A(G) = 6.
2 ’ L S Define f:V(G) - {0,1,2,...8}. The minimum
4,.f (sm_ 1) =4 and the remaining vertices are dominati : .
The weight of minimum PEDDF is 10m ommating > ®
Zero. ' {E12 6200 E50 it 2811, S2, 10 w00 St} £ (E1,2) =
Hence Vpepp (€ (m'(2,))) = 10m. 6,1(t22) = 6, F(Emo) = 6, F(517) = 4 F(52,) =
Case ii)p=>35 The set S = 4,...f(Sm;) =4 and the remaining vertices are
{51,1,51_2, s 51415275522 1 S2.45 o Sy 1 S 2» ...,sm'/,}, zero. The weight of PEDDF is I0m. Hence
We conclude from |S| =4m A(G) = 5. Define (p r )_ 10
14 m,1(z = 10m.
f:V(G)—{01,2,..7}. The minimum pendent PEDD__ ( ( 5p))
eccentric degree dominating set is Case iii) p = 5 we create sets that can represent the
{tu‘ £y ts20 e b t1,3}- f(t1,2) =5 f(tz.z) _ one partition and m copies. The set S =

{5,10,15,20} =

{51,1' $1,2051,3:S1,4»52,1:52,2: 52,3 52,4 = Sm,1» Sm,2) Sm,3» Sm,4}'
We conclude from |S| =4m. A(G) = 5. Define

5 ...f(tmyz) = 5,f(t1,3) =5 and the remaining
vertices are zero. The weight of minimum PEDDF

is S(m+1). Hence ypgpp (C (m,r(ng))) = f:V(G) - {0,1,2,...7}. The minimum dominating
S(m+1). set is  {52522550 - Sm2 513} f(512) =
Case iv)p=>7m=>3 A(G)=p+1 Define 5.f(s555) =3, f(5m2) =5, f(s;5) =5 and the
f:v(G) - {0,1,2,...p + 3}. The minimum pendent remaining vertices are zero. The weight of PEDDF
eccentric degree dominating set is . _
(6105110t S0r o bt} f(612) = P + is 5(m+1). Hence V¥pgpp (P (m,I"(z5p))) =
Lf(si) =6,f(t,) =p+1,f(s5;) = S(m + D).

Case iv)p = 7,A(G) =p + 1. Define f:V(G) =
{0,1,2,...p + 3}. The minimum dominating set is
{812500852 e Smatintos, b} f(512) =p +

6 f(tms) =D+ 1 f(5m,) =6 and the
remaining vertices are zero. The weight of minimum

PEDDF is m(p + 7). Hence

e 1LF(522) =+ Lo f(smo) = p 4 LF (1) =
VpEDD (C (m,l"(z5p))) =m{p+7). 6,f(t52) =6,...f(tm2) =6 and the remaining
Theorem 3.6 The path union graph of zero divisor vertices are zero. The weight of PEDDF is m(p +
graph P (m,I'(z5,)) m=3, then )Ifp= 7). Hence Yogop (P (m. I (z55)) ) = m(p + 7).
2,then Ypgpp (P (m,F (z5p))) =8m+4 Theorem 3.7 The cycle graph of zero divisor
i) If p = 3, then Ypgpp (P (m,r(z5p))) = 10m graph € (m,I'(z,))  m=3p<q  then

Yaeg (C (m,F(zpq))) ={ 6m where p =

i) If p = 5, then Vogon (P (m. I (z5,))) = 2,q=3m((p+q) +2) wherep >3

S(m+1) Proof: Let C (m, I"(qu)) be a cycle graph of zero

) If p = 7, then Yegpp (P (m,l"(z5p))) - divisor graphm = 3,p < q.

m(p +7) Case i{)p=2,q=3The resulting graph is
Proof: Let P (m, r (Z5p)) be a path union graph of (C (m, r (zzp))) where p = 3

zero divisor graph m = 3. Case ii) p = 3 we create sets that can represent the
Case i) p = 2 we create sets that can represent the two partitions and three copies. The set S =

two partitions and m copies. The set S = {p,2p,3p,....(q — Dp} =

{tintintstintsntontos ton by tm 2, tm s tm ) {5000S12 e S14-105210 5220 e S2g—1s e oo S 1s Sm2s -+ Smg—1 }
and set T = {t]‘p, oy o tm,p}. We conclude from and set T={q,2q,3q,...(p — g} =

IS| = 4m,|T| = m. A(G) = 6. Define f:V(G) - {t10 10 e tipo 1 to st bop ity eoe oo by o2y o g
{0,1,2,...8}. The minimum dominating set is . We conclude from |S| = m(q — 1), |T| = m(p —
{E10 b, tips Eopr 3 s b p ) f(ti) = D. A(G) = q + 1. Define f:V(G) - {0,1,2,..q +
3,f(tm‘1) = 3,f(t1’p) = 7,f(t2’p) = 8,f(t3’p) = 3}, The minimum dominating set is

8, ...,f(tm_p) = 7 and the remaining vertices are {tj_z. 020t S1.10So1s wne woe Sm,J}- f(tu) =q+

Lf(t:)=q+ 1. f(tm2)=q+1Lf(s;,) =
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p+ I,f(sZ_I) =p+1, ...f(st) =p+ 1 and the
remaining vertices are zero. The weight of PEDDF
is m((p + q) + 2). Hence

YpPEDD (C (m'r(zpq))) =m((p+q) +2).
Theorem 3.8 The path union graph of zero divisor

graph P (m, r (zpq)) m =3, then

YPEDD (P (m,F(zpq))) ={ 6m
2,q=3m((p+q)+2) wherep=3,p<q.
Proof: Let P (m, r (zpq)) be a path union graph of

where p =

zero divisor graph m = 3

Case i)p=2,q=3the resulting graph is
P (m,F(zzp)) where p = 3.

Case ii) p = 3 we create sets that can represent the
two partitions and m copies. The set S =

{r,2p,3p,....(q — Dp} =

{51’], 51'2, '"Sl,q—l' 52'1,52'2, "'SZ,q—I' "'Sm,l'sm,Z' "'Sm,q—l}

and set T={q2q3q,...(p—1q}=

{t]J, t]‘2, tl,p—l' tZ,]' tz'z, tZ,p—]' th, tm,Z' tm,p—]

. We conclude from |S| =m(q — I),|T| =m(p —
1).A(G) = q+1.Define f:V(G) - {0,1,2, ...q + 3}.
The minimum dominating set is
{t12 622 e tin2 1,1 S2,15 + Sm 1 - f(t2) =q+
I,f(tz’z) = q + ], f(tm'z) = q + I,f(SI']) =

p+ I,f(sZ_I) =p+1, ...f(st) =p+ 1 and the
remaining vertices are zero. The weight of PEDDF
is m((p + q) + 2). Hence ¥YpgppP (m,l"(zpq)) =
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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