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ARTICLE INFO ABSTRACT
Let Gbe a (p, q) graph. Let f: V (G) — {3, 2, 3,..., k} be a function where keN

and k>1. For each edge uv, assign the label f (uv)= h-'f[uj f(v) -| .fis

called k-Total geometric mean cordial labeling of G if | tmf (i) — tme () | < 1, for
all i, je{1, 2, 3,..., k}, where tmf (x) denotes the total number of vertices and
edges labeled with x, xe{1, 2, 3,..., k}.A graph that admits the k-total
geometric mean cordial labeling is called k-total geometric mean cordial
graph. In this paper we investigate 4- total geometric mean cordial labeling
of graphs.

“AMS Subject Classification 2010: 05C78”
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I. Introduction

Finite, simple and undirected graphs are considered here. Cordial labeling was introduced by Cahit [1]. For
notations and terminology we follow [2]. Geometric mean cordial labeling of graphs was introduced in [3]. k-
total mean cordial labeling of graphs was introduced in [4]. 4-total mean cordial labeling of some graphs
derived from H-graph and Star was introduced in [5]. 4-total mean cordial labeling of some graphs derived
from path and cycle was introduced in [6]. k-total geometric mean cordial labeling of some graphs was
introduced in [7]. In this paper we investigate 4-total geometric mean cordial labeling behavior of H-graph,
Pan graph, bistar and crown graphs.

Definition 1.1.
Let G be a (p, q) graph. Let f : V(G) —{1, 2, 3,..., k} be a function where keN and k>1. For each edge uv, assign

the label f (uv) = [1,-' flu)f(v) -| . T is called k-Total geometric mean cordial labeling of G if | tms (i) — tms

()=, 1, je{1, 2, 3,..., k} where tms (x) denotes the total number of vertices and edges labeled with x, xe{1, 2, 3,
..., k}.A graph that admits the k-total geometric mean cordial labeling is called k-total geometric mean cordial
graph.

Definition 1.2.
Let Ph® : u; Us.....un and Pn® : v, vs.....vn be any two paths. We join the vertices un+: and ¥n+z by an edge, if
Iz I

n is odd and join the vertices un+z and vn by an edge, if n is even.
z

Iz
Then the resulting graph is called a H-graph on 2n vertices. We denote it by H, .

Definition 1.3.
The pan graph is the graph obtained by joining a cycle graph to a singleton graph with a bridge. The pan
graph is therefore isomorphic with the tadpole graph.

Definition 1.4.
The Bistar B is the graph obtained by joining the two central vertices of K;,m and Kj n.
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Definition 1.5.
The graph obtained by joining a single pendant edge to each vertex of a path is called a comb P, O K.

II. Main Results
Theorem 2.1.
Any H,graph, n > 3 is a 4-total geometric mean cordial labeling.

Proof:
Let H be a graph with 2n vertices and 2n-1edges. Let P, be a path and 1i4, 15,15, ..., 1, be the vertices of first
copy of P, and 'y, ¥5, ¥3, ..., ¥, be the vertices of second copy of Py.

Case (i): when n is odd

n+1 . . n-1 . .
Allocate the — vertices 14, ,, ..., Wn+: are labeled with 1, the — vertices wn+z,un+s, ..., 1, are labeled with
- z - z T

n+1l . . . n=1 .
2, the — vertices v, ¥,, ..., n+2 are labeled with 3. Finally the — vertices vn+z,wn+s, ..., v7,, are labeled
= z = 2 2z

with 4.

Case (ii): when n is even
Allocate the = vertices 14,1, ..., un are labeled with 1, next we allocate the = vertices un+z,un+s, ... ;U are
2 7 = z z
labeled with 2, then we allocate the 3 vertices ¥y, ¥5, ..., 1 are labeled with 3. Finally the gvertices
- 2

vn+z, Un+s, ..., V,are labeled with 4.
z z
The vertex labeling f is a 4 total geometric mean cordial labeling

Nature of n | tmr (1) | tmf (2) | tmf (3) | tms (4)
n is odd n n n n-1
nis even n-1 | n n n

In the above two cases we see that the function f is 4-total geometric mean cordial labeling. Hence H, is 4-
total geometric mean cordial graph.

Theorem 2.2.
Any Pan graph n > 3 is a 4-total geometric mean cordial graph.

Proof:

Let G be a pan graph with n+1vertices and n+1edges. Let u; us .... un u; be the cycle C, and v be the pendant

vertex and join the pendant vertex to the vertex u, .The edges of the pan graph are vu,, u,u,, usus,...,unl; .

Assign the label 1 to the vertex v.

Case (1): n=1(mod 4)

Allocate the ”T_l vertices 1iq,lUg,..,Un-2 are labeled with 1, next we allocate the FT_L vertices
4

. n+3 .
Un+s, Un+7 ,Un+1, ..., Wn-2 are labeled with 2, now we allocate the —, vertices Un+2,Un+s, ..., Usn—3 and u,,
4 &+ & z z z &

are labeled with 3. Finally the FT_L vertices Usn+2 Usn+s, Usn+s, .., U, _4 are labeled with 4.

&4 &4 4

Case (ii): n =2 (mod 4)

n=-1 . . n=1
Allocate the e vertices 14,Us,..,un-z are labeled with 1, next we allocate the e

&+
. . n+2 .
verticestin+z, Un+s ,Ln+io, ..., Ln-2 are labeled with 2, then we allocate the > vertices
4 & &4 z
. . n+l .
Un, lin+z, Wn+s, ..., Wsn-z are labeled with 3. Finally the ~ vertices uzn+z ,Usn+s, Usn+ao, ..., 1, are labeled
z z z & 4 4 &

with 4.

Case (iii): n = 3 (mod 4)

It is easy to verify for n=3.

If n > 7. Allocate the FTH' vertices 14,15, ..., n+z are labeled with 4, the FTH' vertices un+s, Un+s, ..., Un+s are
4 4 4 I

. n+l . . . n—2
labeled with 1, the e vertices wn+s,Un+s , Un+7, ..., Usn—2 and u, are labeled with 3. Finally the -
z z z £l
vertices 1ism+s,llzn+7 ,LiEn+is,llEn+1s, .., 1
& & & &

«_. are labeled with 2.
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Case (iv): n=4 (mod 4)
Allocate the fvertices Uq,Uq, ..., U are labeled with 1, next we allocate the fvertices Un+s, Un+e, .., UL are
b a 4 T
labeled with 2, then we allocate the f vertices win+z,lUn+s,Un+s,..., Usn are labeled with 3. Finally the f
z z z &
vertices 1izn+4 ,llzn+s, En+1z, .., u,, are labeled with 4.

4 4 4
The vertex labeling f is a 4 total geometric mean cordial labeling.

Nature of n | tmr(1) | tmf(2) | tmf(3) | tmr(4)
nt+l | n+l nt+l n+l
n=1mod 4 > > > .
n n nt+a nt+2
n=2mod4 | = - - -
nt+l n+l nt+l nt+l
n=3mod4 | — - - >
n+2 n+2 ] n
n=4mod 4 | — > T Yy

Hence the graph G is 4- total geometric mean cordial graph.

Theorem 2.3.
The Bistar By, is 4-total geometric mean cordial for all n.

Proof:

Let u, v be the centre vertices of the bistar B, . Let ui (1< i < n) be the pendant vertices adjacent to u and v;
(1= i < n) be the pendant vertices adjacent to v. E(Bp,) = {uviu {uui,vvi:1<i<n}

Allocate the label 3, 4 to the central vertices u, v.

Consider the vertices uy, U, ,..., Uy . The n vertices uy, U, ,..., uy are labeled with 1, the label 2 to the one vertex
v, and allocate the label 3 to the n-1 vertices va, vs,..., Vn.

Clearly tms (1) = tmr (2) = tmf (3) = n and tmr (4) = n+1.

Hence the graph By, is 4- total geometric mean cordial graph.

Theorem 2.4.
Let G be the graph obtained by attaching a pendant vertex with a vertex of degree two on both sides of a comb
graph P, O K,. Then G is the 4- total geometric mean cordial for all n.

Proof:
Comb P, O K, be the graph obtained from the path P, = u, u, us......un by joining a pendant vertex u; to vi(1< i
< n). Let G be a graph obtained by attaching a pendant vertex x and y to u, and u, respectively.

Case (i): when n is even
Allocate the label 1 to the pendant vertices ¥y , ¥5, ¥'g , ¥y, ..., T, the label 2 to the vertex X, the label 3 to the

1 vertices 4,5, ..., un and y. Finally we allocate the label 4 to the = vertices un+z,un+s, ... ... U
2 % = z z
Case (ii) when n is odd

Allocate the label 1 to the pendant vertices ¥y , ¥y, ¥g , ¥y, ..., ¥, , the label 2 to the vertex X, the label 3 to
the "—H vertices iy ,U,, Uy, Uy, ..., Un+: and the label 4 to the i%’Lvertices Un+s, Un+S, .., U, and Y.

n-

z z I
Clearly tms (1) =n and tmf (2) = tmr (3) = tmr (4) = n+1.
Hence the graph G is 4- total geometric mean cordial graph.
Theorem 2. 5:
The Crown C, O K, is a 4-total geometric mean cordial for all n.
Proof:
Let w; us......usu, be the cycle Cy. Let V (Ch O Ky) = V(Cy) U {vi: 1<i < n} and
E(C,OK)=E(Ch) u{uyvi: 1<i<n}.
Case (i): whennisodd
Allocate the label 1 to the pendant vertices 17y,%%;,%¥g, ..., the label 3 to the ﬂ—“ vertices

n-1 . -
Uq ,Uq,1Ug, U, ..., Un+2 and the label 4 to the — vertices wn+z, Un+s , Uner, ..., U
z = z z z

ne
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Case (i1): when n is even

It is easy to verify forn =4, 6
Subcase (i)

n=2 (mod 4)

If n >10. Allocate the label 1 to the pendant vertices ¥y, ¥5, ¥, ..., ¥, the label 3 to the =22

vertices

vertices

-
r

(!

Uy, Ug, Uy, Uy, .o, Un-z ARd UL, UN+T, Un+s, ..., Usn-s and U, _,, U, and the label 4 to the

n

& z z z &
un+z,Un+s, Un+ao, ..., Un-2 ared Usn-2, UEN+2 UEHE, o Uy o0
& & & z 4 4 4
Subcase (ii)
n =4 (mod 4)

If n =8. Assign the label 1 to the r1‘%':vertices1:4',1,14',2,1413 sy, e, U and vy, V5, Vg, ..., n+s, the label 4 to the
p & 4

va |

vertices tin+s,lin+s,Un+z, ..., Unsz Qi Pnts, Un+az, Un+2e,.., 00, the label 3 to the vertices

& E ] & I & & & z

n—2
Vn+z, Vn+s, ..., ¥, and the label 2 to the —

|

vertices tin+s, Un+s ,Un+e, .., U
z z I

n

Iz Iz
Clearly tmf (1) = tmf (2) = tmf (3) = tme (4) = 1.
Hence C, O K, is a 4-total geometric mean cordial graph.
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