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SWITCHING OF VERTEX ON SOME GRAPHS WITH GEOMETRIC
MEAN 3-EQUITABLE LABELING

R. K. DHARSANDA!'*, P. I. ANDHARIA?, P. P. ANDHARIA?, §

ABSTRACT. For a graph H with a vertex set P(H) and an edge set Q(H), if map g :
P(H) — {0,1,2} and its induced map ¢* : Q(H) — {0,1,2} defined by g¢*(zy) =
[v9(x)g(y)]; Yoy € Q(H), satisfies the absolute difference of the number of vertices
(edges) with labeled x and labeled y is at most 1( where Va,y € {0,1,2}) then g is called
a geometric mean 3 - equitable labeling. In this paper, we investigate a geometric mean
3-equitable labeling of the graph obtained from switching of any vertex with degree one
in path P, for r =1 ( mod 3 ), switching of any vertex other than the support vertices
in path P, for r = 1,2 ( mod 3 ) and switching of any vertex in cycle C, for r = 1,2 (
mod 3 ).
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1. INTRODUCTION AND PRELIMINARIES

In this article, we deal with finite, simple, undirected graph. Consider a graph H with a
vertex set P(H) and an edge set Q(H), where |P(H)| and |Q(H)| are the cardinality of the
vertex set and edge set of a graph. For other terminology, we use Harary [5] and of graph
labeling as in Gallian [4]. Cahit [1] introduced cordial labeling in 1987. After that, Cahit
[2] generalized the concept of cordial labeling as k-equitable labeling in 1990. Similarly,
Ponraj et al. [7] presented the new concept mean cordial labeling in 2012. Inspired
from mean cordial labeling and 3 - equitable labeling, Chitra Lakshmi and Nagarajan [3]
presented geometric mean cordial labeling in 2017. After that, Kaneria et al.[6] renamed
geometric mean cordial labeling as a geometric mean 3-equitable labeling and proved that
some graphs are geometric mean 3-equitable. In 2021, Shrimali and Rathod [9] derived the
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graph obtained by switching of a vertex in path and cycle are vertex-edge neighborhood
prime graphs. In 2022, Prajapati and Patel [8] proved that the graph obtained by switching
of any vertex with degree one in path with k vertices for £ > 3 and odd k, switching of
vertex with degree two in path with k vertices except vertices ug or ui_1 with k& > 4 and
switching of any vertex in cycle are an edge product cordial graphs.

Definition 1.1. [3]. Let g : P(H) — {0,1,2} be a vertex labeling function such that the
absolute difference of the number of vertices with labeled p and labeled q is at most 1. If
the induced edge labeling function g* : Q(H) — {0,1,2} defined by g*(zy) = [v/9(x)g(y)];
Vay € Q(H) satisfies the condition that the absolute difference of the number of edges with
labeled p and labeled q is at most 1, where Vp,q € {0,1,2} then g is called a geometric
mean 3 - equitable labeling.

Definition 1.2. [8, 9]. A graph obtained by fetching a vertex x of H, eliminating the
adjacent edges of x and by adding new edges that are joining x to their non-adjacent
vertices in H is called vertex switching H, of H.

2. MAIN RESULTS

Theorem 2.1. The graph obtained from switching of any vertex in cycle C, is a geometric
mean 8 - equitable for r =1,2 ( mod 3 ).

Proof. Let z1, x2, ..., zr—1 and x, be the vertices of a cycle C,. Suppose H, is the graph
obtained from switching of a vertex x; in C,. In H,,, every vertex z; other than zo and
x, join to x1. We note that |P(H,,)| =r and |Q(H, )| = 2r — 5.

Case (i) r=1(mod 3)

Define g : P(H,,) —{0,1,2} as :

g(z1) =1,

k
glog) =41, if 52 <

It’s induced edge map g* : Q(H,,) — {0,1,2} is,

0, if3<k< 2
g (x1z) =<1, if % <k< %;
if 2 <k <r—1
and
0, if2<k< ™2
g (Tparpe) = 1, if % <k< %;
2, fZH <p<r-—1.
Thus vy(0) = 551 = vy(1) — 1 = vy(2) and eg4(0) = 222 = e (1) = e4(2).
Case (ii) r =2 (mod 3)
Define g : P(Hg,) — {0,1,2} as :
g(lil) = ]-a g(xT‘) = 07
0, if2<k<=l
glzp) = 1, if 42 <k < 2L

3
2, fZE2<p<r—1
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It’s induced edge map g* : Q(H,,) — {0,1,2} is,
g*(wrflxr) = O,
0, if3<k<
* — et 2r—1,
g (xlxk’) - 17 if TT S k S TT)
2, fZE <p<r—1

and
0, if2<k< %;
g (wpapr) = ¢ 1, if 2 <k < 2
2, if A <k<r-2
2

Thus vg(0) = “E = vy(1) = v4(2) + 1 and e4(0) = 22 = ey (1) + 1 = ¢,4(2).
So,both the cases, |vy(p) —vg(q)| < 1 and |eg(p) —eq(q)| < 15 Vp,q € {0,1,2}. Hence, Hy,
is a geometric mean 3 - equitable for r = 1,2 ( mod 3 ). O

Example 2.1. Geometric mean 3 - equitable labeling of H,, obtained from Cy is in Figure
1.

FIGURE 1. H,, obtained from Cg

Theorem 2.2. The graph obtained from switching of any vertex of degree one in path P,
is a geometric mean 3 - equitable for r =1 (' mod 3 ).

Proof. Let x1, x2, ..., xyr—1 and x, be the vertices of a path F,. Suppose H,, is the
graph obtained from switching of a vertex of degree one that is 1 in P.. In H,,, every
vertex z; except x2 join to x1. We note that |P(Hy, )| = r and |Q(Hy,)| = 2r — 4. Define
g:P(Hy; ) — {0,1,2} as :

g(z1) =1,
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It’s induced edge map g* : Q(H,,) — {0,1,2} is,

0, if3<k< =

g (zzy) = {1, if B2 <k < 2L

2, ifZH <k <y
and
if 2 <k <2
(e 45 2r—2,
if 5 < k< fE
if 28l < | <y —1.
Thus vy(0) = 252 = vy(1) — 1 = vy(2) and 4(0) = ZF2 = ¢4(1) = ¢4(2) — 1. So,
lvg(p) — ve(q)| < 1 and |ey(p) — eq(q)| < 1; Vp,q € {0,1,2}. Hence, H,, is a geometric
mean 3 - equitable for r =1 ( mod 3 ). O

9*(95k$k+1) =

l\Dl—‘O

Example 2.2. Geometric mean 3 - equitable labeling of Hy, obtained from Pyq is in Figure
2.

Z2 T3 T4 56 €8 x9 Z10
0 0 0 1 1 1 2 2 2
O()U()\JQ\JJU]\/Q\/QUQ

FIGURE 2. H,, obtained from Py

Theorem 2.3. The graph obtained from switching of any vertex other than the support
vertices in path P, is a geometric mean 3 - equitable for r = 1,2 (' mod 3 ).

Proof. Let x1, x2, ..., x,—1 and x, be the vertices of a path P,. Suppose Hy, (3 <i <r—2)
is the graph obtained from switching of a vertex of degree two that is z; in P,.. In H,,,
every vertex xj except x;_i, ; or x;y; join to z;. We note that |P(H,,)| = r and

|Q(Hy,;)| = 2r — 6. In this proof we consider only z;, 3 < i < [§] as rest of x; proof is
same.

Case (i) r=1 (mod 3)

Subcase (a) 3 <i < [5]

Define g : P(H,,) — {0,1,2} as :

, f1<k<i—2
, ifk=1-1;
if k= 1;

if 7’—13—&-31’ <k< 27’;—1.
= — ?
if 24 < | <.

=N O = O N
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It’s induced edge map g* : Q(H,,) — {0,1,2} is,

2, f1<k<i-2
0, ifi+2<k< =43,
2, if I < < 20H
1L fZH<E<r

g (xizy) =

and

if1<k<i-3;

if b =1i-—2;
ifi+1< k< =588
if =L < )y < 2,
if 24 <k <rp—1.

9*(33kl’k+1) =

=N O O N

Subcase (b) i = [5]
Subcase (b - 1) r is odd
Define g : P(H,,) — {0,1,2} as :

(3

_
=
5 =
v A

g(zr) =

)—lOJHOM
—
=

It’s induced edge map g* : Q(H.

{
I‘Z{L‘k {
g (Tprpe1) = {

Subcase (b - 2) r is even
Define g : P(Hy,) — {0,1,2} as :
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It’s induced edge map g* : Q(Hy,) — {0,1,2} is,

2, if1<k<5h
0, if 2 <fp<r4
9" (zizy) = 07 ?f v << any
o =5 SRS 737
1, ifZH<Ep<r
and
2, ifl1<k< 5
R L
9 \Tklr+1) = T2 241,
0, if 2 <k < 2L,
1, 1f27';'4§k:§r—1.
Thus in case - (i), vy(0) = 51 = vy(1)—1 = v4(2) and 4(0) = 252 = e4(1)—1 = e4(2)—1

Case (ii) r =2 (mod 3)
Subcase (a) 3 <i < [5]
Define g : P(H,,) — {0,1,2} as :

, 1<k <i—2
if k=i—1;
if k=14
if i +1< k< =280
if CELES < < 2rd2,
if 25 < | <.
{0,1,2} s,

g(wg) =

(2

0

1

0

2

1

_>

xzwk {

9*($k9€k+1) =

)

It’s induced edge map g* : Q(H,

2, f1<k<i—2

0, ifi4+2<k< =243
2, if TELES < < 2082
1

if 255 <k <

9

and

, i1 <k<i-—3;
ifk=1-—2;
ifi+1< k< =280
if r+13+3i <k< ﬁ;

if 25 < g <r -1

R IR =R =

Subcase (b) i = [§]
Subcase (b - 1) r is odd
Define g : P(H,,) — {0,1,2} as :

(2, if1<k<352
0, if &t <k <5
glap) =11, ifk=i="th
0, if =% <k < 22
1, if B <k <r
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It’s induced edge map g* : Q(H,,) — {0,1,2} is,
2, if1<k<52
. 0, if Bt <k <53
9 ((L‘Z.’L'k) = 0. if r+5 - k< 2r+2.
y =57 SRS 73575
1, ifZE<p<y
and
2, if1<k<555%
“ =0 if 5% <k < 155
g \(TpTr+1) = 3 242,
0, if =8 <k <2k
1, 1f2’ﬂ3—+5§k§r—1.
Subcase (b - 2) r is even
Define g : P(H,,) — {0,1,2} as :
2, if1<k<53%
: 1 r—2,
0, if % <k <152
glog) =41, ifk=i=1;
0, 1fi22<k§2’”;2,
1, if B <k<r

2, if1<k<55%

0, if =t <k <=4
R D F )

y 1 2 = = 3

1, fZB <p<r

and

2, if1<k<35

0, ifr=2<kp<r32
* _ ’ 3 = = 2
g (Tprpe1) = .

O’ lf T32§k§2r’;—27

1, ifEZB <p<r—1

Thus in case -(ii), vg(0) = 2 = vy (1) = vy(2)

is a geometric mean 3 - equitable for r = 1,2 (

963

(2) +1 and eg(0) — 1 = 22T = ¢, (1) = e4(2).
So, in both cases |vy(p) — v4(q)| < 1 and |eg(p) — e4(q)| < 1; Vp,q € {0,1,2}. Hence, Hy,

mod 3 ).

O

Example 2.3. Geometric mean 3 - equitable labeling of H,., obtained from Py is in Figure

3.
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3

FIGURE 3. H,, obtained from Fy

Example 2.4. Geometric mean 3 - equitable labeling of H,., obtained from Py4 is in Figure

/.

FIGURE 4. H,. obtained from P4

3. CONCLUSIONS

We have derived three results on the graph obtained by switching of any vertex in cycle,
switching of any vertex with degree one in path and switching of any vertex other than
the support vertices in path are geometric mean 3-equitable graphs with some constraints.
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