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Abstract: A graph is said to be Permuted cordial labeling if it has a /, f, g labeling that satisfies certain properties. In this paper, we
present a novel application of permuted cordial labeling based on the corona product of two graphs, demonstrating its potential for
understanding and studying specific graph structures. The resulting Permuted cordial labeling scheme for the corona product of paths,
cycles, second power of paths, cycles Fans , and wheels may provide consideration for the graphs’s properties and structures. We can

use it to investigate its connectivity, symmetry, and other graph-theoretic properties.

Keywords: Fifth power of graphs, Corona Product, Permuted cordial graph, Path and cycle, Fan and wheel

1 Introduction

It is well known that graph theory has applications in
many other fields of study, including physics, chemistry,
biology, = communication, psychology, sociology,
economics, engineering, operations research and
especially computer science. One area of graph theory of
considerable recent research is that of graph labeling. In a
labeling of a particular type, the vertices area assigned
values from a given set, the edges have a prescribed
induced labeling, and the labelings must satisfy certain
properties [1,2,3]. An excellent reference on this subject
is the survey by Gallian [4].

Two of the most important types of labelings are
called graceful and harmonious. Graceful labelings were
introduced independently by Rose [5] in 1966 and
Golomb [6] in 1972, while harmonious labelings were
first studied by Graham and Sloane [7] in 1980. A third
important type of labeling, which contains aspects of both
of the other two, is called cordial and was introduced by
Cahit [8] in 1990. Whereas the label of an edge vw for
graceful and harmonious labeling is given respectively by
[f(v) = f(w)] and f(v) + f(w) (modulo the number of
edges), cordial labelings use only labels 0 and 1 and the
induced label(f(v) + f(w))(mod2) ,which of course
equals |f(v) — f(w)| . Because arithmetic modulo2 is an

integral part of computer science, cordial labelings have
close connections with that field.

In [9] ELrokh and et.al, proved that each path, cycle and
Fan admits permuted cordial labeling. The Wheel graph
W,,n > 3 admits permuted cordial labeling except
n =2 mod 3 and n even. Moreover, they proved that the
union of P, U P, n,m > 2 admits a permuted cordial
labeling for all n,m. The union of C, UC,, n,m > 3
admits a permuted cordial labeling for all n,m. The union
of PL,UCy, n>2,m > 3 admits a permuted cordial
labeling for all n,m. In [10] they proved that each
P, ® P, n,m > 2 admits permuted cordial labeling, each
C,OCy, n,m > 3 admits permuted cordial labeling for
all n,m # (1mod3;2mod3). Each B, OCy, n > 1,m >3
admits a permuted cordial labeling. C, O Py,n > 3,m > 1
admits permuted cordial labeling. Also, they proved that
the corona of P, OP,%, n,m > 2 admits a permuted cordial
labeling. The corona of P, OC2, n > 2,m > 4 admits a
permuted cordial labeling. For more details about the
graph labeling and types of labeling, the reader can refer
to[11,12,13,14,15,16,17].We will give brief summary of
definitions which are useful for the present investigations.

Definition 1: Second power of graphs, is the graph
obtained from graphs by adding edges that join all
vertices u and v with d(u,v) <2.
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Definition 2: The second power of paths P2, is the graph
obtained from the path P, by adding edges that join all
vertices u and v with d(u,v) < 2. So, the order of the fifth
power of paths P? is n, and the size of the second power of
paths P,% is 2n— 3, in particular P]2:P1 , P22:P2,and P32:C3.
Definition 3: The second power of cycles C2, is the graph
obtained from the path C, by adding edges that join all
vertices u and v with d(u,v) < 2. So, the order of the
second power of cycles C,%, is n, and the size of the
second power of cycles C,% is 2n — 2, in particular C3=Cj3
and C3=Kj.

Definition 4: The second power of a Fans graph is the
graph obtained from the joining between N; and the
second power of path P2. So, the order of the second
power of a Fans Fn2 is n+ 1, and the size of the second
power of a Fans F? is 3n — 3.

Definition 5: The second power of a wheels graph is the
graph obtained from the joining between N; and the
second power of cycle C2. So, the order of the second
power of a wheels W2 is n+ 1, and the size of the second
power of a wheels ,? is3n—2.

Definition 6:The corona G;®G, of two graphs G| (with
ny vertices , m; edges) and G, (with ny vertices , m, edges)
is defined as the graph obtained by taking one copy of G|
and copies of G» , and then joining the i"" vertex of G| with
an edge to every vertex in the i/ copy of G, . It is easy to
see that the corona G;®G> that has ny + nyny vertices and
my +nymy + nyny edges.

The remainder of this paper is organized as follows:
Section 3 presents the permuted cordial labeling for the
corona product of paths, cycles, second powers of paths,
second powers of cycles, second powers of fans, and
second powers of wheels. Section 4 provides examples of
the corona product for two graphs. Finally, Section 5
concludes the paper.

2 Materials and Methods

We can use these code of labeling as follows

E3, | gfl....gflrepeatedrtime | E3; | gfI.... gfI repeated k time
S3, | flg.... flgrepeatedrtime | L3 | fgl.... fgl repeated k time
M;, | Igf...Igf repeatedrtime | Z3; | Igf....Igf repeated k time
O3, | glf....glf repeatedrtime | Oz | gIf....glf repeated k time
Mgy | Ifg....Ifgrepeated k time | S3; | fIg.... flg repeated k time

Sometimes, we modify Ej3., S3,, and Mz, by adding
symbols at one end or the other or both; for example,
S3.1f means the labeling fIg...fIg(r-times)l f. Similarly,
03,¢ means the labeling gIf...glf(r-time)g. v(I), v(g),
and v(f) represent the number of vertices labeled 7, g, and
f, respectively. Similarly, we denoted e(7), e(g), and e(f)
to be the number of edges labeled I, g, and f,
respectively, for the graph G.

A vertex labeling of graph G of h:V — {I,g,f} with
induced edge labeling 1*:E(G) — {I,g, f} defined by

o v(I)v(f) v(g)
u(@y I f g
ulf)f g I
ulg)g I f

is called permuted cordial labeling if |v (x) — v (y)| < 1
and |e(x)—e(y)] <1, x #y and x,y € {I,f,g} where
v(x) (respectively, e(x)) is the number of vertices
(respectively, edges) labeled with x € {I, f,g}. A graph G
is permuted cordial if it admits a permuted labeling. For a
given labeling of the corona G ® H, we denote v(j) and
e(j) (j =1,f,g) to represent the numbers of vertices and
edges labeled by j , respectively. We denote x; and a; to
be the numbers of vertices and edges labeled by
je{l,f,g} . respectively, for the graph G. Also, we let
yj:Yj and b, b'; be those for H, which are connected to

the vertices labeled j of G. It is easy to verify that

vi = x;+xpyr+xpy  + x5y
vi=xptxyr+xpy p+xgy" s
Vg = Xg +X[Vg +xfy’g +xgy”g
e; =aj+x;by +be/] +xgb”1 + Xxryr +xfy/g ~|»xgy”f
ef=ays+xiby +belf +xgb"f+ Xy +xfy’, +xgy”g
eg = ag +x1bg +xpb' g +xgb" g + Xy +x7Y 4+ x0¥";

(1)

Finally, for particular labeling A and B that are used for
G, and G, , respectively, we let [A; B] denote the labeling
for the corona of G; and G5. Section one contains a brief
literary analysis of the topic of this work. Section Two
deals with the Materials and Methods employed
throughout. Whereas section three is devoted to studying
the fifth power of paths, cycles, fans, wheels and
lemniscate graphs. Section four investigates the permuted
cordial labeling for the corona product of paths, cycles,
second power of paths, and second power of cycles, and
examples. The last section, is the conclusion which
summarize the important points of our finding in this

paper.

3 Main Results

In this section, we will demonstrate the permuted cordial
labeling for the corona product of paths, cycles, second
powers of paths, second powers of cycles, second powers
of fans, and second powers of wheels.

Theorem 1. P, © F,% is permuted cordial for alln > 1 and
m > 3.

Proof.Letn=3r+i(i=0,1,2andr >0),and m = 3k+j
(j=0,1,2 and k > 2), then, we may use the labeling A
or A for P, as given in Table 1. For a given value of j
with 0 < i, j <2, we may use one of the labeling in the
set {B;, B\,B";, C;, C!,C”;} for F2, where B;, B/,B”;, C;,
C! and C”; are the labeling of F,2 which are connected to
the vertices labeled I in P,, while B;, Bﬁ,B”,', G, C{and C”;
are the labeling of F,> which are connected to the vertices
labeled f or g in F as given in Table 2. Using Table 3 and
the formulas (1), we can compute the values shown in the
last two columns of Table 3. Since all of these values are 1
or 0, the theorem follows.
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Table 1. Labeling of P,

Table 4. Labeling of W?,,

n=3r+i P, B9 Xr Xg ay ar dg m=3k+j Wzm Vi Vr Vg by by by
i=0 Ao=Ejs, r r r r r r—1 i=0 B;:) =[S k k+1 k 3k 3k—1 | 3k—1
;:i f/l :Aéhrl rtl T =0 If”?, E ;?:k T TR T T
= A”I,:Oﬁ; . e R IR =0 Co =70y, kT & 3% 3k 1| 3k—1
i=2 | Ay=1Qsg | rt1 | r |l il | r | 7 =0 | Co=sbu } KL K JReliskol Sk 1] K
i : =0 Clo=1Zy | k+1| &k | 3k=T] 3k |3k—1
i=2 1A =Fyef | r |l el el r | r =0 Do = /S T kFT1] &k | 3k—1| 3k |3k=1
=2 | ANH=0sgl [r+l | r |r41 ]| r | r |rtl =0 Do = gEx 3 X | k1| 3k—1|3k—1] 3k
Table 2. Labeling of F?,, i= (()J D"y =1Zy kJIZI i i k 3k3k gif T %k3; T
e . : - _ i= Fo—gEx T 3k—1 ] 3k=1
miikoﬂ B()i;lz3k R 3kbil 31<b11 3kbf1 i=0 Elo=1Zy |k+t1]| k | k [3k—1] 3k |31
T=0 | Bo=/Sy | K |kr1| k | 3k—T | 3%k—1]3k_1 i=0 | Efo=fSu | k [k+1] k | 3k |3k—1|3k-1
—5 YT T =T =T 3T =1 B =10yg [ k1| k& _|krT| 3 3 | 3k+1
—5 =27 T T T T =T | B =Myl [ k1 k1] & 3 | 3k+1| 3k
=0 Co=IMy | k1T Xk | 3k—T [ 3k—T | 3k—1 i=1 | By =fbyg | k k1 [k+1|3k+1 ]| 3k 3k
—0 o £ TR B S I By o o 7y =1 Ci=10yg | KT | & kel |3kr1] 3 3k
—5 Do = 5e - T T ST ST =1 C\ =Myl [ k1 [ kT | & 3k 3% | 3kt1
—5 Db TETTT % T Ty i T=1 | C'\=fExg | k |k+1|k+1| 3k |3k+1]| 3k
TE R ey 7 o s e B B s T =1 D\ =gZyl | k1| k kel 31| 3% 3%
=0 Fo = gEx 3 k4T [ 3k=1 | 3k=T1  3k=1 i=1 Dy =15/ |k+1 ] k+1] k 3k 3k | 3k+1
=0 Eo=1Zy | k+1] & K | 3k—T1 [ 3k—T1 | 3k—1 i=1l | DYy =/fEyg | k k41 [k+1] 3k |3k+1] 3k
— 2/p— i=2 By =fOxygl | k+1 | k+1|k+1|3k+1]3k+1]|3k+2
=0 | Elo=fLy | k | k+1| k | 3k—1|3k—1 | 3k_1 :
— ey RN e R B T T =2 | By =gMyd [ K+ T [kt [ k1341 [3ke2 | 3kiT
— Pl 1T e % 7 7 7 =2 | By =IEygf [k 1 [kl | k41| 3k+2 | k41| 3k+1
EE G L v o e I 7 5 =2 | Cy=TEyg/ [T [RoT [ k1|32 [3ksT |3kl
— G e Tk ThrT et 3% . 7 T=2 | Cy=7Ousl |kt [ k1 [kl [ 3k 1| k1| 3k+2
— oY A s T T T=2 [ O =gMyldf | ke T | kT | T [ 3k+1 | 3k+2 | 3k+1
=1 O =1Zyf [ AFT [ RET] & | 3k | 3% | 3k Table 5. Labeling of P, ©® W2
i=1 Dy =gEyl | k+1 k k+1 3k 3k 3k @) —v(y)] le@) —e(y)]
i=1 Dy =1Zyf | k+1]k+1 k 3k 3k 3k n=3r+i | m=3r+j | P, w2 X # yand X # yand
i=1 D’ = fSug k| k+1 [ k+1 3k 3k 3k xye{l.f.g} | xye{l.f.g}
=1 Ei=fSwe | k k1 |ks1] 3k 3% 3% i=0 j Ao | BLBynBor. 0,0,0 01,1
i=1 | E=IMyg | k+1| k |[k+1]| 3k | 3k | 3k =0 J=1 [A ] BBy B 9,0,0 11,0
— — =0 =2 | A BY.B), By, .. 0,0,0 1,1,0
i=1 | E'\=1Zy/ | kil |k+1]| &k 3k 3k 3k - O i R o o
i=2 | By=gSyfl | k+1 | k+1 | k+1|3k+1[3k+1|3k+1 = =T A G.CCat 000 0.0.0
i=2 Bhr=fZylg | k+1 | k+1 | k+1|3k+1]|3k+1]3k+1 =1 —2 A ,05.Gr 0, Cr 1.1,0 I,1,0
i=2 By =IEygf | k+1 [ k+1|k+1[3k+1|3k+1]3k+1 i=2 j=0 A, | oG Co.Cy 0,1,1 1.1,0
T=2 | Co=fOxgl | k+1 k1| k+1 | 3k+1 | 3k+1 | 3k+1 =2 =1 [ A, [ C/.C.ChnCIC 0.0.0 001
i=2 Chr=gMydf | k+1 [ k+1]|k+1[3k+1]|3k+1]|3k+1 i=2 =2 AL GG, [ 1,1,0 0,0,0
i=2 | Ch=IEygf | k+1 | k+1 | k+1|3k+1|3k+1]|3k+1

Table 3. Labeling of P, ® F2

V0N ] e =<0l
n=3r+i|m=3r+j | P, F,,Z, X # yand X # yand
xy€e{Llfg} | xye{l f.g}
i=0 j=0 Ao 0,0,0 0,1,1
i=0 j= Ao 0,0,0 1,1,0
i=0 j=2 Ao 0,0,0 1,1,0
=1 =0 |4 1,0,1 0,1,1
i=1 j=1 Al 0,0,0 1,1,0
=3 =2 |4 1,1,0 0,0,0
i=2 =0 |4 .. Cl 0,1,1 0,0,0
i=2 j=1 [ A, | DI.D},D\,....D|D, 0,0,0 0,1,1
i=2 j=2 | A, | ByB,B,,....By. B 1,1,0 1,1,0

Theorem 2. P, ® W,% is permuted cordial for alln > 1 and
m>3

Proof. Let n =3r+i (i =0,1,2 and r > 0) , and m =
3k+j(j=0,1,2and k > 1), then, we may use the labeling
Ay or Aj/ for P, as given in Table 1. For a given value of
j with 0 <7, j <2, we may use one of the labeling in the
set {B;, B,B”;, C;, C},C”;} for W2, where B;, B.,B”;, C;,
Cland C”; are the labeling of W2 which are connected to
the vertices labeled I in P,, while B;, Bi ,B”;, Cj, leand C’;
are the labeling of W,2 which are connected to the vertices
labeled f or g in W2 as given in Table 4. Using Table 5 and
the formulas (1), we can compute the values shown in the
last two columns of Table 5. Since all of these values are 1
or 0, the theorem follows.

Theorem 3. C, ® F? is permuted cordial for all n,m > 1.

Proof. Let n=3r+i (i =0,1,2 and r > 0) , and m =
3k+j(j=0,1,2and k > 1), then, we may use the labeling
A, or Aj/ for C, as given in Table 6. For a given value of

j with 0 <7, j <2, we may use one of the labeling in the
set {B;,B;,B";,C;,C},C”;} for F?2, where B;, B/,B”;, C;, C;
and C”; are the labeling of > which are connected to the
vertices labeled / in P,, while B;, B},B”;, C;, C} and C”;
are the labeling of F2 which are connected to the vertices
labeled f or g in F as given in Table 2 .Using Table 7 and
the formulas (1), we can compute the values shown in the
last two columns of Table 7. Since all of these values are 1
or 0, the theorem follows

Table 6. Labeling of C,
n=3r+i C, X7 Xr Xg ar ar ag
i=0 Ayg=Ej3, r r r r r r
i= Al =E38 r r r+1 r r+1 r

Ay =gE3d | r+1 r r+1 | r+1 | r+1 r
i=2 A, =FE3Ig [ r+1 r r+1 | r+1|r+l1 r
AT=S8ygf | r [r+l|r+1[r+1[r+1[r+1
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Table 7. Labeling of C, ® F2,,
[v(x) —v(y)]

le(x) —e()]

Table 9. Labeling of P?,,

v)

n=3r+i | m=3r+j | C, F2 X # yand X # yand m%3k+j L I Vf Ve br by bg
xye{l.f.g} | x,ye{l.f.g} i=0 BP:E3/‘ k k k [ 2k—1]2k—1]2k—1

i=0 i=0 |4 DD}, Do, - 0,0,0 0,0,0 i=0 By =S k k k | 2k—1| 2k—1 | 2k—1
=1 | A BT.B,.Bi.. 0,0.0 0,0.0 =0 B0 = Ly I 3 kK | 2k—1| 2k—1 |2k—1

. /=2 (A BiBB 00,0 0,0,0 =1 | Bi=Zuf | k |k+1| &k % |21 | 2
=1 FESUUNNR [T 2 L2 ST LEA) NN =1 | Bi—Zug | Kk | Kk |K+1] 2k | 2k [2k—1

=2 A dced T.1.0 710 = By =Myl | k+1| & | k |2k 1| 2k | 2

= 2.6,G,..., G ) ) — —=

i=2 ji=0 Al | E),Eo,Ey,....Ey.E) 0,1,1 1,1,0 ’fl C,l =Zyd | k+1 k k 2k—1 2k 2k
J=1_ [A7| C.C.C,....C/C, 0,0,0 0,0,0 i=1 Ci=Luf | k |k+1] k 2k 2k | 2k—1

=2 [A, | Cl.C.Gh,.. .G, C 1,1,0 1,1,0 i= C" = 0xng k k| k+1 2k 2k—1 2k

T=2 | Bo=Owfg | k | k+1 | k+1|2k+1| 2% ok

. . = Bo=Igly | k+1| k | k+1] 2k | 2k+1 2k

Theorem 4. C, @W,% is permuted cordial for all n > 3 i=2 [ Ba=IfEy | ki1 |k+1]| & 2k 2k | 2k+1

andm >3

Proof. Let n=3r+i (i =0,1,2 and » > 0) , and
m=23k+j(j=0,1,2 and k > 1), then, we may use the
labeling Ay or Aj/ for G, as given in Table 6. For a given
value of j with 0 </, j <2, we may use one of the
labeling in the set {B;,B,B";,C;,C!,C”;} for W2, where
Bi, Bi,B”;, C;, C! and C”; are the labeling of W2 which are
connected to the vertices labeled I in C,,, while B;, B;, B”;,
Ci, C} and C”; are the labeling of W2 which are connected
to the vertices labeled f or g in W2 as given in Table 4.
Using Table 8 and the formulas (1), we can compute the
values shown in the last two columns of Table 8. Since all
of these values are 1 or 0, the theorem follows.

Table 8. Labeling of C, ® W2,

) —=vO) ] le(x) —e()]
n=3r+i | m=3r+j | C, w2 ,x # yand X # yand
xye{l.f.gt | xye{l.f.g}
i=0 j=0 Aoy EJ,E},Ey,... 0,0.0 0,0,0
i=0 j=1 Ao BY,B},Bi,. .. 0,0,0 0,0,0
i=0 =2 Ao BY,B3,By,. .. 0,0,0 0,0,0
i=1 = Ay Dd,DO,DQ..”Dé) 1,0,1 0,0,0
i=1 J= A | D/.D,.Dy,....D 0,0,0 1,1,0
=1 =2 [ A | BLBL By, BY 1,1,0 T,1,0
=2 T=0 | A | C(0.C0.ChhCoCo 0,11 0,0,0
i=2 =1 |4, | D!.D|,D\,....D\D] 0,0,0 0,1,1
i=2 j=2 | A, | BYB)Bs,....B:. B, 1,1,0 11,0

Theorem 5. C, @P,%l is permuted cordial for all n > 3 and
m>3

Proof. Let n = 3r+i (i =0,1,2 and r > 0) , and m =
3k+j(j=0,1,2and k > 1), then, we may use the labeling
Ay or Aj/ for C, as given in Table 6. For a given value of

J with 0 <7, j <2, we may use one of the labeling in the
set {B;,B!,B”;,C;,C!,C”;} for P2, where B;, B.,B”;, Ci, C!
and C”; are the labeling of P> which are connected to the
vertices labeled / in C,, while B;, B,B”;, C;, C/ and C”;
are the labeling of P2 which are connected to the vertices
labeledi f or g in P,,21 as given in Table 9. Using Table 10
and the formulas (1), we can compute the values shown in
the last two columns of Table 10. Since all of these values
are 1 or O, the theorem follows.

Table 10. Labeling of C, ® P2,

EEENCIRERECEE)
n=3r+i | m=3r+j|C, P2 ,x#yand ,x#yand

xyel{l.f.g} | xye{l.f.g}
=0 =0 [Ac| Bl.ByBo... 0,0,0 0,0,0
i=0 j=1 |Ao| Bl.B.B.... 0,0,0 0,0,0
i=0 J=2 [Ao| Bl.ByB... 0,0,0 0,0,0
=1 j=0 [A | BJ.ByBo,.By 1,1,0 1,1,0
=1 =1 A | _C.C.C,..C, 1,0 1,0
=1 =2 [ A BY,B,,B,, ... Bl 0,0,0 1,0
i=2 j=0 [ A} | B,ByBo,....Bo, By 1,1,0 1,1,0
i=2 j=1 | A, | Bl.B|.Bi1,....B1,B| 1,1,0 1,1,0
=2 j=2 | A, | BY.B}Bs,.B1, B} 0,0,0 1,1,0

Theorem 6. C, ® C,Zn is permuted cordial for all n > 3 and
m>3

Proof. Let n=3r+i (i =0,1,2 and r > 0) , and m =
3k+j(j=0,1,2and k > 1), then, we may use the labeling
Ay or Aj/ for C, as given in Table 6. For a given value of
J with 0 <7, j <2, we may use one of the labeling in the
set {B;,B},B”;,C;,C!,C”;} for C2, where B;, B\,B";, Ci, C!
and C”; are the labeling of C2 which are connected to the
vertices labeled / in C,, while B;, B,B”;, C;, C/ and C”;
are the labeling of C2, which are connected to the vertices
labeled f or g in C,i as given in Table 11. Using Table 12
and the formulas (1), we can compute the values shown in
the last two columns of Table 12. Since all of these values
are 1 or 0, the theorem follows.

Table 11. Labeling of C2,,

m=3k+j [ yi vy Ve by by by
i=0 Bo = L k k k | 2k—1] 2k | 2k—1
=0 B = Sy k k k 2k | 2k—1 ] 2k—1
i=0 Bl =Ex; k k k | 2k—1|2k—1] 2k
i=1 Bi=Eyf | k |k+1]| &k 2k 2k 2k
i=1 B = Lyg k k| k+1| 2k 2k 2k
i=1 Bl =Myl | k+1| & k 2k 2k 2k
= Br=Oxfg | k | k+1 | k1 |2k+1 ]| 2k+1]| 2k
=2 B, =Mygl | k+1| k |k+1|2k+1 | 2k |2k+1
i= BY =My fl | k+1 [ k+1]| & 2k [ 2k+1|2k+1

Table 12. Labeling of C, ® C?,,

) =yl ] Je(x) —e()]
n=3r+i | m=3r+j| C, c2 ,x # yand X # yand
xye{l.fg} | xye{l.f.g}
i=0 j=0 Ao 0,0,0 0,0,0
i=0 j=1 Ao 0,0,0 0,0,0
i=0 j=2 Ao .B) L. 0,0,0 0,0,0
=1 =0 | A 7 By.Bo, ... By 11,0 11,0
=1 T=1 A B T.1.0 T.1.0
i=1 j=2 Ay B 0,0,0 1,1,0
i—2 =0 | A, | By.ByBo....BuB, 1,10 1,10
i=2 j=1_ | A, | B/.B,.Bi....B\,B, 11,0 1.1,0
=2 T=2 | A, |BL.ByBy... BB} 0,0,0 11,0

© 2025 NSP
Natural Sciences Publishing Cor.



Appl. Math. Inf. Sci. 19, No. 4, 761-767 (2025) / www.naturalspublishing.com/Journals.asp

4 Examples

The Permuted cordial graph of
Cs O F2,Cy ® P2,Cy ©WE,Py © F2,Py © W3 and Cy © C2
are illustrated in Figures (1, ...,6).

C,OF
x =1 a =1 a-a,=0 x,-x,=0
=1 4=2  a-g=1 x-x-=1
yn=2  a=l a—a,=1 x,-x=1

»=yt =1 Y
Figure 1. Permuted cordial graph of C4 ® F62
C, 0P/
x, =1 a, =1 x,—x,=0 a,—a,=0
x, =1 a,=2 x,—x, =1 a,—a; =1
x,=2 a=1 x,—x, =1 a,—a,=1

=2 b =3 =2 by=3 y=2 b=
y'=2 b =3 V,=2 =3 y,=2 b =3
V'e=2 b', =3 ye=2  b,=3 y,=2  b=3
b=b', =0 Y=y, =0 b-b=0
b'=b', =0 V=¥, =0 b=b=0
Py =0 b =bY =0 Y=y, =0 b =0 V=3 =0 b-b=0
. . 2
Figure 2. Permuted cordial graph of C4 ©® Py
>
oY/
x=1 a=1 x-x=0 a-a,=0
x,=1 a,=2 x-x=1 a,-a=1
x,=2 a=1 x-x=1 a-a,=1

o

B oW
I
PPN
[T
==
o
ENIA

w o

Y=y =1 b-b

Figure 3. Permuted cordial graph of C4 ® W72

P00 b =bt =0y Lob—b =1

Ve 1 b=b =0 » b=k =0 =1 b=b, =0
Y-y =1 b=b=0 oy bn=b" =0 1oby=b,=0
V=3, =0 b~b =0 Yyt =l bt-b, =0 Ve, =0 Bb, =0
Figure 4. Permuted cordial graph of Py ® F?
Pow;?
x=2 a=1 x-x=1 a-a,=0
x,=1 a,=1 x,-x,=0 a,-a,=0
x,=1 a,=1 x-x=1 d-4=0

eNoYel

bY-b" =0 Py, =0 b—bl, = y=y =0 b—b =1

Figure 6. Permuted cordial graph of C4 ® Cé

5 Conclusion

We proved that each P, ® F2,, n > 1,m > 3 admits
permuted cordial labeling for all n > I,m > 3.
Each P, ® W,,zl, n > 1,m > 3 admits permuted cordial
labeling for all n > 1,m > 3. Each G, @F,ﬁ, n,m >3
admits a permuted cordial labeling for all n,m > 3, and
C, ®W2,n,m > 3 admits permuted cordial labeling for
all n,m > 3.

Moreover, we proved that the corona of C,, ® P,%, n,m>3
admits a permuted cordial labeling for all n,m > 3. The
corona of C, ® C,zn, n,m > 3 admits a permuted cordial
labeling for all n,m > 3. In the future, we will apply
permuted cordial labeling to other types of graphs.
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