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Abstract: The graph G = (V, E) consists of p vertices and ¢ edges. Let

p is even

IS

p=9 0
P5=, pisodd,

and ' = {+1,42,...,+p}. Consider a function A : V — T that allocates unique labels

from I' to the various vertices of V' when p is even and allocates a unique labels in I' to

p — 1 vertices of V, repeating a label for the remaining one vertex when p is odd. Then,

the labeling as mentioned above is called a pair mean cordial labeling (PMC-labeling) if for

every edge uv of G, there is a labeling

M if A(u)+ A(v) is even,
% if A(u) + A(v) is odd

such that [Sa; — Sa¢| < 1, and a Smarandachely PMC-labeling if [Sx, — Sa¢| > 2, where
Sa, and SAf are denoted the number of edges labelled with 1 and the number of edges not
labelled with 1, respectively. A graph G that has a pair mean cordial labeling is called a
pair mean cordial graph (PMC-graph). In this research paper, we prove the existences of
the PMC-labeling of some tree related graphs like the X-tree, Y-tree, prism of wheel graph,
subdivision of bistar graph and coconut tree.

Key Words: X-tree, Y-tree, prism of wheel graph, subdivision of bistar graph, coconut

tree.
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§1. Introduction

All graphs considered in this paper are simple, finite and undirected. Let G = (V(G), E(G)) be
a graph with p = |V(G)| vertices and ¢ = |E(G)| edges where V(G) and E(G) denote the vertex
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set and edge set of a graph G. For all terminologies and notations of graph theory, we refer the
book of Harary [4]. The idea of graceful labeling was introduced by Rosa in [12]. Further results
on the radio number of trees were explored in [1]. Janani and Ramachandran [5] have worked
on relatively prime edge labeling of graphs. Sunitha and Sheriba [14] have been investigated
the Gaussian tribonacci R-graceful labeling of the path, comb, coconut tree, regular caterpillar
graph, Bistar graph and subdivision of Bistar graph. Zeen [15] proved that the existence of
edge d-graceful labeling for some cyclic related graphs like wheel graph, prism graph, double
wheel graph, prism of the wheel graph, gear graph, closed helm, butterfly graph, alternate
triangular cycle and friendship graph. The concept of cordial labeling was introduced by Cahit
in [2]. Some new families of 3-equitable prime cordial graphs were discussed in [13]. Product
cordial graph in the context of some graph operations on gear graph have been investigated
in [7]. Prajapati et al. [8] have studied the SD-prime cordial labeling of Kj-snake and related
graphs. For a dynamic survey on graph labeling, we follow the book of Gallian [3]. Also we
have introduced a PMC-labeling in [9] and the PMC-labeling behavior of more graphs like web
graph, jewel graph, sun flower graph, flower graph, tadpole graph, dumbbell graph, umbrella
graph, butterfly graph, jelly fish, triangular book graph, quadrilateral book graph, triangular
snake, alternate triangular snake, quadrilateral snake and alternate quadrilateral snake have
been investigated in [9-11]. In this paper, we investigate the PMC-labeling behavior of some
tree related graphs like the X-tree, Y-tree, prism of wheel graph, subdivision of bistar graph

and coconut tree.

§2. Preliminaries

We present a few fundamental definitions that are essential for the upcoming section.

Definition 2.1([14]) The coconut tree CT,, ., is a graph obtained by connecting the center
verter of Ky, with a pendant vertex of the path P,,.

Definition 2.2([14]) The bistar graph By, is obtained from Ky by attaching m pendant edges
to one end of Ko and n pendant edges to the other end of Ks.

Definition 2.3([14]) The subdivision of bistar graph S(By, ) is obtained by subdividing each
edges of a bistar graph By, n,.

Definition 2.4([5]) The Y-tree Y, is a tree of three paths with exactly three vertices of degree

one, one vertex of degree three and other vertices of degree two.

Definition 2.5([5]) The X-tree X,, is a tree of four paths with exactly four vertices of degree

one, one vertex of degree four and other vertices of degree two.

Definition 2.6([15]) For n > 3, let {ug,u1,us,...,u,} be the vertices of the wheel graph W,
with hub vertex ug and {vg,v1,va,...,v,} be the vertices of W;l a copy of the wheel graph W,
with hub vertex vyg. The prism of the wheel graph W,,, PW,, is obtained by joining uy of W, to
the corresponding vertex vy of WT/L and each u; of Wy, to the corresponding verter v; of W,/L for
alli=1,2,...,n. ie., PW, = Ko x W,,.
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83. Main Results

Theorem 3.1 The X-tree X,, is a PMC-graph for all n.

Proof The vertex set and edge set of the X-tree X,, denoted by V(X,,) = {wo, wi, vi, s, y; |
1 <i<n}and E(X,) = {upu1, uov1, W01, oY1, Wilki+1, ViVit1, TiZit1, YiYir1 | 1 < i< n—1}
respectively. Then, X, has 4n edges and 4n + 1 vertices. Let A(ug) = 2, A(zy) = -1,
A(z3) = —n — 1 and A(y,) = 1. We have consider the two cases.

Case 1. n is odd.

First, assign the labels —1,—-2,--- | _"2_1 and 3,4,---, "%‘3 respectively according to the
vertices ui,us, ..., u, and us, ug, -+ ,u,—1. Then, assign the labels %2 247 . n + 2 and
7"2’3, ’"275,...,711 to the vertices vi,vs, - ,v, and v, vy,...,v,_1 respectively. Also, as-
sign the labels —n — 2,—n — 3, -+, % and n+ 3,n+4,..., 3”2“ corresponding to the
vertices o, T4, ,Tp_1 and x5, x7,...,T,. Assign the labels #, %, --+,—2n and

%, %, -+« 2n to the vertices y1,¥ys, - ,Yn and yo,ys, - , Yn—_1 respectively.

Case 2. n is odd.

Assign the labels —1,-2,--- , =* and 3,4, - -, ”;‘4 according to the vertices uy, us, - -+ ,Up_1
and us,uq, - ,U,. Then, assign the labels *"2 2 *"2*4,~-~ —n and ”*6, ";8, o,n 4+ 2 to
the vertices vy,v3, - ,v,_1 and vg,vy4, - ,Un respectively Consequently, assign the labels
—-n—-2,—n—3,--- _3" 2andn+3,n+4,---, 2 % corresponding to the vertices xo, x4, - , Xy
and x5, z7," - Fmally, assign the labels 3"+2 3”"’4,- ,2n and _3” —sn—4, _33 6 ... —2n
to the vertices V1,93, s Yn_1 and Y2, s, -+ ,Yn_2 respectively. In both cases, we have Sy, =
2n = SAg and the proof is complete. O

Example 3.2 A PMC-labeling of the X-tree X4 is given in Figure 1.

Figure 1

Theorem 3.3 The Y-tree Y,, is a PMC-graph for all n.

Proof The vertex set and edge set of the Y-tree Y,, are denoted by V(Y,,) = {uo, u;, v;, w; |
1 <i<n}and E(Y,) = {uou1, ugv1, upx1, Uilli+1, V;Vi11, W;wit1 | 1 <4 < n — 1} respectively.
Then, Y, has 3n edges and 3n + 1 vertices. Let A(ug) = 2 and A(w,) = 1. We have consider
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the two cases.
Case 1. n is odd.

First, assign the labels to the vertices u;, 1 <4 < n as in case (i) of Theorem 3.1. Then,

assign the labels _"2_3, %‘5, -+ ,—n—1and ”T“’, ”T”, -+ ,n+1 to the vertices vy,vs, -+ , v,
and vg, vy, -+ ,Up_1 respectively. Subsequently, assign the labels —n — 2, —n — 3, - | %
and n+2,n+3,---, 3”2"‘1 corresponding to the vertices wy, ws, - -+ , Wp—_2 and wo, Wy, - -+ , Wy_1-
Hence SAI = 3";1 and SAf = 3’3—“

Case 2. nis even.

Next, assign the labels to the vertices u;,1 < ¢ < n as in Case 1 of Theorem 3.1. So,

assign the labels ’”272, 7”274, -+, —n and %*4, %*6, .-+ ,n+ 1 to the vertices vi,v3, - ,Vn_1
and vg, vy, - -+ , Uy respectively. Label the vertex w; by —n — 1. Consequently, assign the labels
—n—-2,—nm—3,---, _73" and n+2,n+3,---, 37" corresponding to the vertices wa, wy, - -+ , Wp_2
and ws, ws, -+ ,w,_1. Thus, Sy, = 37” = gAg-

Example 3.4 A PMC-labeling of the Y-tree Y5 is given in Figure 2.

Figure 2

Theorem 3.5 The prism of wheel graph PW,, is not PMC-graph for all n > 3.

Proof Let us consider the prism of wheel graph PW,,, n > 3. Let V(PW,,) = {ug, vo, u;, v; |
1 <i < n} and E(PW,) = {uovo, uoui, ugvs, w;v; | 1 < i < n}pU{ujtit1, Untiy, ViVig1, V01 |
1 < i < n — 1} denote, respectively, the vertex set and edge set of the prism of wheel graph
PW,. Then, PW, has 5n + 1 edges and 2n + 2 vertices. Suppose that the prism of wheel
graph PW,, is a PMC-graph. We have the maximum possible number of edges designated with
a label 1 is 2n — 1. Consequently, the minimum number of edges that are not designated with
alabel 1 is 3n 4 2. Therefore, Sxe —Sa, > n+3 > 6 > 1, a contradiction arises. O

Theorem 3.6 The subdivision S(By,,,) of bistar graph By, , is a PMC-graph for all m and n.

Proof Let V(S(Bpmn)) = {uo,us,x;,20,v0,v5,y; | 1 < i < mandl < j < n} and
E(S(Bpm,n)) = {uoxs, ziui, uoTo, Tovo, Voy;,Y;v; | 1 <i<mandl < j < n} denote, respective-
ly, the vertex set and edge set of the subdivision of bistar graph S(B,,.). Then, S(B,, ) has
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2m+2n+2 edges and 2m + 2n + 3 vertices. Let A(ug) = 2, A(vg) = —m —n—1 and A(zg) = 1.

Next we assign the labels 2,3,...,m + 1 and —1,—2,--- ,—m to the vertices uy,us, -, Un
and x1,Z9,- -+ , Ty, respectively. Consequently, assign the labels —m —1,—m —2,--+- | —m —n
and m+2,m+3,--- ,m+n+1 corresponding to the vertices vy, v, -+ ,v, and y1,Y2, - , Yn-
Thus,SAlzm—l—n—&—l:SAg. O

Example 3.7 A PMC-labeling of the subdivision of bistar graph S(Bs3 4) is given in Figure 3.

Figure 3

Theorem 3.8 The coconut tree CT(m,n) is a PMC-graph for every m,n with |m —n| < 3.

Proof Let V(CT(m,n)) = {uy,v; | 1 < i < m,1 < j < n} and E(CT(m,n)) =
{uiip1,upv; : 1 <i<m—1,1<j <n}. Clearly, the coconut tree CT(m,n) has m +n — 1
edges and m + n vertices.

Case 1. |m—n|=0.
Then, m = n. We have to show that CT(m,n) is a PMC-graph.

Subcase 1.1 m is odd.

Let us assign the labels 2,3, --- ,WT”’ and —1,-2,---, 7"5“ according to the vertices

UL, U3, 5 Uy, aNd U, Uy, - -, Um—1. Next, assign labels %‘1, %‘3, ---,—m and ’"T'%, WT”,
- ,m corresponding to the vertices vy, vo,- - - s Umi1 and Umis, Umds,  Um—1- Label the
vertex v, by 1.

Subcase 1.2 m is even.

If m = 2, define A(uy) = 2, A(ug) = —1, A(v1) = —2 and A(vy) = 1. Therefore,
Sa, = 1 and Sp; = 2. If m > 2, we assign the labels 2,3,---, ™2 and —1,-2,... =
to the vertices uq,us, - ,um—1 and us,uy, - ,uy,, respectively. Further, assign the labels
%‘2, %‘4, -+« ,—m and mTH, mT%, <=+ ,m corresponding to the vertices vy, vz, -+, vz and
Umiz, Umta, U1 Label the vertex v,, by 1. In each cases, SAI =m and SAf =m—1.
Case 2. |m—n|=1.

Then, m—n=1orm—n=—1.

Subcase 2.1 m —n = 1.
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Then we have to prove that CT(m,m — 1) is a PMC-graph. Define A(u;) = 1. If m is odd,

we assign the labels 2,3, -+, 2t and —1,-2,--. , =2+ to the vertices us,us, -+ , Upm—1 and
. : —m—1 —m—3 +3 m45
us, us, "+, Um respectively. Now, assign the labels —5—, ="5==,--- | —m+1 and #53=, 5=, - - |
m — 1 corresponding to the vertices v, v, -+ ,Vm-1 and Vm+1,Vm+s, -+ ,Vm_o. Then label the
2 2 2
vertex v,,—1 by 2. If m is even, let us assign the labels 2,3, --- ,mT“ and —1,—2,--- ,%*2
to the vertices wug, g, , Uy and ug,us, -+, Uy,_1 respectively. Also, we assign the labels
=, =m=2 ... —m41and 4, mES . m — 1 corresponding to the vertices vy, vg, -+ vz
and Vmt2,Vmt4, -+ ,Vm_o. Finally label the vertex v,,—; by 2. Hence Sp, = m — 1 and
2 2

SAf =m—1.
Subcase 2.2 m —n = —1.

We have to show that CT(m,m + 1) is a PMC-graph. If m is odd, assign the label-

s to the vertices u;, 1 < ¢ < m as in Subcase 2.1 of Case 2. Next, we assign the labels
—m—1 —m—-3 . m+3 m-+5
2 2 2 0 2

-, U respectively. Then, label the vertex v,,4+1 by

,—m and ,-++,m to the vertices vi,vo, ++ ,Umt1 and Vm+s, Umss,
2 2 2

m+1
=
bels to the vertices u;, 1 < i < m as in Subcase 2.1 of Case 2. Also we assign the labels

-_m —m=2 m+6 | .
2 2 2

U, correspondingly. Finally, label the vertex v, 11 by =". Consequently, Sp, =m = SAg.

If m is even, then assign the la-

-, —m and mTH7 ,m to the vertices v1, v, ,Um+2 and Vm+a,Vmt6,- - ,
2 2 2

Case 3. |m —n|=2.
Then, m—n=2orm—n=-2.
Subcase 3.1 m —n =2.

Now we have to prove that CT(m,m — 2) is a PMC-graph. Assign the labels to the
vertices u;,vj, 1 <i<m,1 <j <m—2 as in subcase (i) of case (ii). Hence Sy, = m — 1 and

SA? =m— 2.
Subcase 3.2 m —n = —2.

We have to show that CT'(m,m + 2) is a PMC-graph. If m is odd, assign the labels

2,3,---, mT% and —1,—2,---, 7"5*1 according to the vertices uy,us, -+ , U and U, Ug, -+ +  Uppp—1-
Next, assign the labels ’";’1, ’”5’3,~-~ ,—m — 1 and mTJ“E’, mT”, ,m + 1 to the vertices
U1, Vg5, Umds and Umis, Umd?, s Ut respectively. Then label the vertex v,,41o by 1. If
m is even, we assign the labels 2,3,--- ,mT'*'Q and —1,—2,--- , =" corresponding to vertices
UL, U3, - Um—1 and Us, Uy, - -+ , Uy,. Moreover, we assign the labels _"5_2, %‘4, s, —=m—1
and mTH, mTM, -+ ,m-+1 according to the vertices vy, vg, - - - ) Umg and Umta, Umie, Ut

Finally label the vertex vy, 42 by 1. Therefore, SAl =m and SA; =m+ 1.
Case 4. |m —n|=3.

Then, m —n=3orm—n=—3.

Subcase 4.1 m —n = 3.

We have to show that CT'(m, m+3) is a PMC-graph. Define A(u;) = —m+2 and A(ug) = 1.

If m is odd, we assign the labels 2,3, ..., mTH and —1,—2,---, *"?3 according to the vertices
U3, Us, * Uy and Ug, Ug, - ,Upm—1. Next, we assign the labels %ﬂ,%’l,--- ,—m + 3
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and Vm_1,Umi1, o, Un—q to the vertices vy, vs,... ) Um_3 and m+3 m;5,~-~ ,m — 2 rebpec—
tively. Then label the vertex v,,_3 by 1. If m is even, then ass1gn the labels 2,3,..., % and
-1,-2,--- m+ corresponding to the vertices ug, us, -+ ,Um_1 and ug, ug, - -+ , Upy,. Further,
we assign the labels =, T 2 ... —m+3and %‘”, mTH, -+ ,m— 3 according to the vertices
V1, V2, U and v¥,v%, -+ Um—_yq. Finally, label the vertex v,,_3 by 1. Subsequently,
Sa, = SAc m — 2.

Subcase 4.2 m —n = —3.

We have to show that CT(m,m+ 3) is a PMC-graph. Now assign the labels to the vertices
u;,v5, 1 <i<m, 1 <j<m+2 asin Subcase 3.1 of Case 3 If m is odd, then label the vertex

Um+3 by Ll If m is even, label the vertex v,,+3 by =. Hence SA1 = SAL =m+1. O

Theorem 3.9 The coconut tree CT(m,n) is not PMC-graph for every m,n with n —m > 4.

Proof If possible, let CT(m,n) is a PMC-graph. If the edge uv receives the label 1, the
possible results are either A(u) + A(v) =1 or A(u) + A(v) =2

Case 1. n — m is odd.

Then, the maximum possible number of edges designated with a label 1 is m + 1. Subse-
quently, the minimum number of edges that are not designated with a label 1is ¢ — (m+1) =

n — 2. Therefore, SAC SA1 n—2—(m+1)=n—-—m-—32>2>1, we get a contradiction.
Case 2. n —m is even.

Then, the maximum possible number of edges designated with a label 1 is m. Consequently,
the minimum number of edges that are not designated with a label 1is ¢ — m = n — 1. Thus,

SA? — SAl >n—1—m=n—m—12>3>1, a contradiction arises. O
Theorem 3.10 The coconut tree CT(m,n) is a PMC-graph for every m,n with m —n > 4.

Proof Clearly, the coconut tree CT(m,n) has m +mn — 1 edges and m + n vertices.
Case 1. m =0 (mod 4).

Subcase 1.1 n =0 (mod 4).

Let us assign the labels 2,3, , 20+ apd —1, -2, ..., == according to the vertices

UL, U3, "y Umin—2 and U, Uq, - ,Umin. Label the vertex umini2 by
2 2
—m—n—8 m+n+8
T 0 4

_’”%"_4. Also we as-

sign the labels

2
and _m_4"_12, m+2+12 to the vertices Uminta, Umints and
2 2

Umsn+8 , Umtnt10 respectively. This process should be repeated until the label 1 is assigned to

U Subsequently, assign the labels =2=2, mt2 apd =m=4 mtd corresponding to the vertices
v1, 09 and vz, vq. This process should be repeated until the labels ==, m;" are assigned to
Un—1,Un-

Subcase 1.2 n =1 (mod 4).

Assign the labels 2,3, --- | %’m and —1,—-2,---, %"H to vertices uy,us, - - - s Umini

and g, Ug, -+, Umin—1 respectively. So assign the labels _mjl"_7, —mzn—S according to the
2
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vertices Um+nts,Umints. Assign the labels 7"“4”*11, m+2+11 and *m*4"*15, m+z+15 to the
2 2

vertices Umtn+7, Umtnts and Umtn+11, Umtnt13 respectively. This process should be repeated
2 2 2 2

7r2L 2 m+2 and —'rn 47 m+4

until the label 1 is assigned to u,,. Subsequently, assign the labels

according to the vertices vy, v2 and vz, vy respectively. This process should be repeated untll

the labels M, L"l are assigned to v,_o,v,_1. Finally, label the vertex v, by *m%”“

Subcase 1.3 n =2 (mod 4).

Assign the labels 2,3, -+, ™46 and —1, -2, ... | =1=1E2 {6 the vertices ui, ug, -+ , Umtn
2

and ug,Uyg, -+ ,Umtn—2 respectively. Then, assign the labels _mZ"_G, _mjl"_2 according to
2

—m—n—10 m+4n+410 —m—n—14 m+4n+14
1 , e and 1 v a

the vertices Umint2, Uminta. Next, assign the labels
to the vertices Umtnto, Umints and Umtnt10, Umini1z respectively. This process should be
repeated until the label 1 is assigned to u,,. Subsequently, assign the labels to the vertices v;,
1 <7 <n asin Subcase 1.1 of Case 1.

Subcase 1.4 n =3 (mod 4).

Also assign the labels 2,3, --- | % and —1,—-2,--- | %’H according to the vertices
UL, U3, "y Umin—1 and Ug, Uyg, - ,Umint1. Label the vertex Umins by M Next, assign
2
the labels *m%”*g, %’”9 and *m*4”*11, m+”+11 according to the Vertlces Umtnts , Umtnt?
2 2

and Uminto, Uminiil . This process should be repeated until the label 1 is assigned to wu,,.
Consequently, assign the labels to the vertices v;, 1 < j < n as in Subcase 1.2 of Case 1.

Case 2 m =1 (mod 4).
Subcase 2.1 n =0 (mod 4).

Now, assign the labels to the vertices u;, 1 <7 < m — 2 as in Subcase 1.2 of Case 1. Then,
—1 m-‘,—l

assign the labels =751 according to the vertices um—1,um. Label the vertex v; by

Assign the labels _"5_3 "’;‘3 and =75~ —m=5 m+5 to the vertices vy, v3 and vy, vs respectively. ThlS
process should be repeated until the labels *mf"“, %”1
—m— n+1

are assigned to v, _s,v,_1. Finally,

label the vertex v,, by
Subcase 2.2 n =1 (mod 4).

In this case, assign the labels to the vertices uw;, 1 < i < m — 2 as in Subcase 1.3 of

Case 1. Then, assign the labels _”;_1 , 1 according to the vertices u,,_1,u,,. Label the vertex

v1 by m+1 Also, assign the labels _m_3) mT+3 and == —m=5 m—“’ corresponding to the vertices
Vg, U3 and v4, 5. This process should be repeated untll the labelb =, m;” are assigned to
Un—1,Un-

Subcase 2.3 n =2 (mod 4).

Assign the labels to the vertices u;, 1 <7 < m—2 as in Subcase 1.4 of Case 1. Next, assign

the labels _";_17 1 according to the vertices w1, u,,. Consequently, assign the labels to the

vertices v;, 1 < 7 < n as in Subcase 2.1 of Case 2.
Subcase 2.4 n =3 (mod 4).

Subsequently, assign the labels to the vertices u;, 1 <i < m — 2 as in Subcase 1.1 of Case
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—m—1
2

the vertices vj, 1 < j < n as in Subcase 2.2 of Case 2.

1. Also, assign the labels , 1 corresponding to the vertices t,, 1, u,. Assign the labels to

Case 3. m =2 (mod 4).
Subcase 3.1 n =0 (mod 4).
This proof is consistent with Subcase 1.3 of Case 1.
Subcase 3.2 n =1 (mod 4).
This proof is consistent with Subcase 1.4 of Case 1.
Subcase 3.3 n =2 (mod 4).
This proof is consistent with Subcase 1.1 of Case 1.
Subcase 3.4 n =3 (mod 4).
This proof is consistent with Subcase 1.2 of Case 1.
Case 4. m =3 (mod 4).
Subcase 4.1 n =0 (mod 4).
This proof is consistent with Subcase 2.3 of Case 2.
Subcase 4.2 n =1 (mod 4).
This proof is consistent with Subcase 2.4 of Case 2.
Subcase 4.3 : n =2 (mod 4).
This proof is consistent with Subcase 2.1 of Case 2.
Subcase 4.4 n =3 (mod 4).

This proof is consistent with Subcase 2.2 of Case 2. O

Example 3.11 A PMC-labeling of the coconut tree CT'(8,4) is given in Figure 4.

Figure 4

84. Conclusion

The PMC-labeling behavior of some tree related graphs like the X-tree, Y-tree, prism of wheel
graph, subdivision of bistar graph and coconut tree have been investigated in this paper. It is
still available to future work to establish the PMC-labeling for more graph families.



102

R. Ponraj, S. Prabhu and M. Sivakumar

References

1]

2]

[13]
[14]

[15]

D. Bantva, Further results on the radio number of trees, Flect. Notes Discr. Math., 63
(2017), 85-91.

I. Cahit, Cordial graphs: a weaker versionof graceful and harmonious graphs, Ars combin.,
23, 201207, (1987).

J. A. Gallian, A dynamic survey of graph labeling, The Electronic Journal of Combina-
torics, 27, 1-712, (2024).

F. Harary, Graph Theory, Addison Wesely, New Delhi, (1972).

R. Janani and T. Ramachandran, On relatively prime edge labeling of graphs, Engineering
Letters, 30(2), 2022, 1-7.

V. J. Kaneria, J. R. Teraiya, and K. M. Patadiya, Some result on balanced cordial graphs,
Int. J. Math. Appl., 4 (2-A), (2016) 85-87.

U. M. Prajapati and K. K. Raval, Product cordial graph in the context of some graph
operations on gear graph, Open J. Discrete Math., 6 (2016), 259-267.

U. M. Prajapati and A. V. Vantiya, SD-prime cordial labeling of Kj4-snake and related
graphs, Journal of Xidian University, 14(4), 543-551, (2020).

R. Ponraj and S. Prabhu, Pair mean cordial labeling of graphs, Journal of Algorithms and
Computation, 54(1), 1-10, (2022).

R. Ponraj and S. Prabhu, Pair mean cordiality of some snake graphs, Global Journal of
Pure and Applied Mathematics, 18(1), 283-295, (2022).

R. Ponraj and S. Prabhu, On pair mean cordial graphs, J. Appl. & Pure Math., 5(3-4),
237-253, (2023).

A. Rosa, On certain valuations of the vertices of a graph, Theory of Graphs (Internat.
Symposium, Rome, July 1966) Gordon and Breach, N. Y. and Dunod Paris, 349-355,
(1967).

A. Sugumaran and P. Vishnu Prakash, Some new families of 3-equitable prime cordial
graphs, Internat. J. Stat. Appl. Math., 3(1) (2018), 45-49.

K. Sunitha and M. Sheriba, Gaussian Tribonacci R-Graceful Labeling of some tree related
graphs, Ratio Mathematica, Volume 44, 2022, 188-196.

M. R. Zeen El Deen, Edge dé-graceful labeling for some cyclic related graphs, Hindawi
Advances in Mathematical Physics, Article ID 6273245, 2020, 1-18.



