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Abstract: Let G(V,E) be a simple graph and let f: E(G) — {1,2,3,4} be a mapping with
the induced labeling f*:V(G) — {0,1} defined by f*(w) = [/ f(uv)? /uv € E(G)]

(mod 2) where uv € E(G)then f is called a geometric mean 4-square E cordial
labeling if |v;(0) — vs(1)] <1 and |es(i) — e;(j)| < 1 where v£(0) and v¢(1) is the
number of vertices labeled with 0 and labeled by 1 and ef (i) and ef(j) is the number
of edges labeled with i and labeled by j respectively. A graph which admits a
geometric mean 4-square E cordial labeling is called a geometric mean 4-square E
cordial graph. In this paper some general are shown are 4-square sum E cordial
graph.
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Introduction

We begin with finite, connected and undirected graph without loops and multiple edges. For any
notation and terminology we refer[1]. A graph labeling is an assignment of integer of the vertices of edges
or both subject to certain conditions. If the domain of the mapping is the set of vertices or edges then the

labeling is called a vertex labeling a and edge labeling. For an edge e=uv, the induced edge labeling
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f"E(G) - {0,1} is given by f*(e = vu) = |f(u) — f(v)|then v, (i) is the number of vertices of G having

label i under fand e (i) is the number of edges of G having label i under f under f*fori=0,1.

A binary vertex labeling of a graph G is called cordial labeling if |v;(0) — v;(1)| < 1 and|ef(0) —
er(1)| < 1. A graph G is called cordial if it admits cordial labeling. The concept of cordial labeling by
introduced by Cahit [2].Let G be a graph with vertex set V(G) and edge set E(G) and f:E(G) — {0,1}
define f* on V(G) by f*(v) = X{f (uv)/uv € E(G)} (mod2). The function f is called E cordial labeling of G
if [vr(0) — vp(1)] < 1and |es(0) — ef(1)| < 1. A graph is called E- cordial if it admits E cordial labeling.
The concept of E cordial labeling was introduced by Yilmaz and Cahit [3] in 1997. In this paper we
introduce a new cordial labeling called geometric mean 4-square e cordial labeling and here some general
like complete graph, star, path, cycle, combo graph are shown are geometric mean 4-square e cordial

graph.
Geometric mean 4 square E cordial labeling
Definition :

Let G(V,E) be a simple graph and let f:E(G) — {1,2,3,4} be a mapping with the induced labeling
f*:V(G) - {0,1} defined by f*(u) = [W/uv € E(G)| (mod 2) where uv € E(G)then f s called a
geometric mean 4-square e cordial labeling if |v:(0) —v:(1)] <1 and |ef(i) — ef(j)| < 1 where v,(0)
and v¢(1) is the number of vertices labeled with 0 and labeled by 1 and e((i) and ef(j) is the number of
edges labeled with i and labeled by j respectively. A graph which admits a geometric mean 4-square e

cordial labeling is called a geometric mean 4-square e cordial graph.

Example : Consider D,(5C5)

1L

Fig-1: geometric mean 4-square E cordial labeling of D,(5C5)

In the above graph f*(u;)) =1,f (uy) =0,f*(u3) =0,f*(wy) =1,f*(us) = L,f*(v;) = 0,f*(v,) =0,
f*(v3) = O,f*('l]4_) =0 'f*(Wl) = Oif*(WZ) = O,f*(W3) = O,f*(W4_) = 0. Hence Uf(o) = 6v vf(l) =7 this

implies |v;(0) — v¢(1)| < 1. Hence D,(5C3)is a geometric mean 4-square E cordial graph
Theorem :1
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Star (K; ) is geometric mean 4-square e cordial graph

Proof: Let V(K ,) = {u,uy,u,, ..., u,} be the vertices and E(Kl‘n) = {uu,, uu,, uus,.., uu,} be the edges.

To define the labeling function f: E(G) - {1,2,3,4} is defined as follows
1ifi=1(mod4)
_ )2 ifi= 2(mod4)
fFu) =43 ¢ i = 3 (mod 4)
4 if i =0 (mod4)

Definef*: V(G) — {0,1} defined by f*(u) = [VII f(uv)? /uv € E(G)| (mod 2)

The labeling defined as above satisfies |v;(0) — v;(1)| < 1. Hence star graph admits geometric mean 4-

square E cordial labeling and star graph is a geometric mean 4-square E cordial graph.
Theorem: 2
Path graph B, is geometric mean 4-square E cordial graph if n is odd.

Proof: Let V(B,) = {uy, uy, ..., u, }be the vertices and E(B,) = {u u,, uyus, sy, ..., U,_1 U, } be the edges.

when n is odd. To define the labeling function f: E(G) — {1,2,3,4} is defined as follows
Forl <i< 3
2

_ (2 ifi= 1,3 (mod4)
fuiugyq) = {4 if i= 2,4 (mod4)

ForEJ <i<n

(1 if i=13(mod4)
fuugg,) = {3 if i = 2,4 (mod 4)

Definef*: V(G) - {0,1} defined by £*(w) = [T f(uv)? /uv € E(G)] (mod 2)

The labeling defined as above satisfies |v;(0) — v;(1)| < 1and |e(i) — ef(j)| < 1. Hence path admits

geometric mean 4-square E cordial labeling and the path is a geometric mean 4-square E cordial graph.
Theorem: 3
Cycle C, is geometric mean 4-square E cordial graph if n is odd.

Proof: Let V(C,) = {uy,u,, ..., u,} be the vertices and E(C,,) = {u u,, u,us, usuy, ..., u, U, } be the edges.

When n is odd. To define the labeling function f: E(G) — {1,2,3,4} is defined as follows
Forl <i < BJ

(1 ifi= 1,3 (mod4)
fuiuiyq) = {3 ifi= 2,4 (mod4)

ForBJ <i<n
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(2 ifi= 1,3 (mod 4)
fuiui) = {4 if i= 2,4 (mod 4)

Definef*: V(G) — {0,1} defined by f*(w) = [V/II f(uv)? /uv € E(G)| (mod 2)

The labeling defined as above satisfies |[v;(0) — v¢(1)| < 1and |ef(i) — ef(j)| < 1. Hence cycle admits

geometric mean 4-square E cordial labeling and cycle is a geometric mean 4-square E cordial graph.
Theorem:4
Crown graph C, @ K, is geometric mean 4-square E cordial graph

Proof: Let V(C, © K;) = {uy,uy, us ..., Uy, Uy, Uy, U5 ..., u,} be the vertices and E(C, @ K;,) =

{uquy, upus, Uy, ..., UyUy, Uy UG, UpUY, UsUG .., U Uy, } De the edges.
To define the labeling function f: E(G) — {1,2,3,4} is defined as follows
For1<i<n-1

(2 ifi= 1,3 (mod 4)
fuuieg) = {4 if i= 2,4 (mod 4)

For 1<i<n

~N_ (1 ifi= 1,3(mod4)
f(ui”i) = {3 if i= 2,4(mod4)

Definef*: V(G) - {0,1} defined by f*(w) = [T f(wv)? /uv € E(G)] (mod 2)

The labeling defined as above satisfies |v;(0) — v(1)| < 1and |es(i) — e;(j)| < 1. Hence Crown graph
C, ® K, admits geometric mean 4-square E cordial labeling and the Crown graph C, ® K,is a

geometric mean 4-square E cordial graph.
Theorem:5

Armed crown graph AC,is geometric mean 4-square E cordial graph if n is even

Proof: Let u;,u,, us,.....u, and ey, e,, es, .....e, be the vertices and edges in cycle C, respectively. Let
Vq,Vq, Vg, ... Uy and eq, ey, €5, ....., €, be the vertices and edges in path P; respectively. To construct
Armed crown graph AC,join of vertex u; of the cycle C, to the vertex wy,w,,ws,.....w,by

e/ ey, e'%, .....,ey . Now |V(AC,)|=3n and |E(AC,)|=3n. w;v;
To define the labeling function f: E(G) — {1,2,3,4} is defined as follows

(2 ifi= 1,3 (mod 4)
fuiuig) = {4 if i = 2,4 (mod 4)

Forl <i <

NS

\S]

_ if i = 1,3 (mod 4)
fuvy) = {4 if i = 0,2 (mod 4)
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For§<iSn

(1 ifi= 1,3 (mod4)
fluvy) = {3 if i = 0,2 (mod 4)
_ (1 ifi= 1,3 (mod 4)
foiw) = {3 if i = 0,2 (mod 4)

Definef*: V(G) — {0,1} defined by f*(u) = [VII f(uv)? /uv € E(G)| (mod 2)

The labeling defined as above satisfies |v;(0) — v;(1)| < 1and |ef(i) — e;(j)| < 1. Hence Armed crown
graph AC,, admits geometric mean 4-square E cordial labeling and the Armed crown graph is a geometric

mean 4-square E cordial graph.
Theorem:6
Combo graph B, ® K, is geometric mean 4-square E cordial graph.

Proof: Let V(B, ® K;) = {u;, u;1 < i < n} be the vertices and E(B, ® K,) = {u;u;;q1,uu;, 1 <i <n} be
the edges. To define the labeling function f: E(G) — {1,2,3,4} is defined as follows

For 1<i<n

(2 ifi= 1,3 (mod 4)
fuiugyq) = {4 if i = 0,2 (mod 4)

~ _ (1 ifi= 1,3 (mod4)
f(uwy) ‘{3 if i = 0,2 (mod 4)

Definef*: V(G) - {0,1} defined by f*(w) = [T f(wv)? /uv € E(G)] (mod 2)

The labeling defined as above satisfies |v;(0) — v¢(1)| < 1and |es(i) — e;(j)| < 1. Hence Combo graph
P, ® K,admits geometric mean 4-square E cordial labeling and Combo graph P, ® K,is ageometric

mean 4-square E cordial graph.
Theorem:7
Triangular snake graph nCj is geometric mean 4-square E cordial graph when n is odd.

Proof: Let the path P, having the vertices uq, u,, us, ... u, and the edges e, e,, €5 ... ..... e,_1. To construct
Triangular snake nC; from path P, join u; and u;,; to a new edge e;by edgesu;e; and u;,q€;, for
i=1,2,3........n-1. Now |V[nCs]| =2n—1 and is | E[nC;]| = 3n — 3. To define the labeling function
frE(G) — {1,2,3,4}

Forn = 1,3 (mod 4)
Forl <i <[}

(2 if i= 1,3 (mod4)
fuugyq) = {4_ if i= 0,2 (mod4)
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f(uiey) =2
f(uisr) =4
ForEJ <i<n

(1 ifi= 1,3 (mod4)
fuiui,) = {3 if i= 0,2 (mod4)

f(u;e;) =2
f(uirq1e) =4

Definef*: V(G) — {0,1} defined by f*(w) = [%/T] f(uv)? /uv € E(G)] (mod 2). In each case the labeling
defined as above satisfies |v;(0) — v(1)| < 1 and |e;(0) — ef(1)| < 1.Hence Triangular snake nC;admits
geometric mean 4-square E cordial labeling and Triangular snake nCsis a geometric mean 4-square E

cordial al graph if n odd
Theorem:8
D, (nC3)is geometric mean 4-square E cordial graph.

Proof: Let the path B, having the vertices u,,u, us........u, and the edges e;, e, e;3........e,_1. TO
construct D,(T,) from path B, join wu; and u;,; to a new edgesv; by edges u;v; and u;,,v;, for
i=1,2,3........-n-1 and join wu; and u;,, to a new edgesw; by edges u;w; andu;, w;, for i=1,2,3... ....-n-1.
Now | V[D,(nC3)]| =3n—2andis | E[nC;]| =5n—5

To define the labeling function f: E(G) — {1,2,3,4}

n-1

Forl<i < >

(2 ifi= 1,3 (mod 4)
fuiuiyq) = {4 ifi= 0,2 (mod4)

n-—1 .
ForT< [<n

_ (1 ifi= 1,3 (mod 4)
fuiuiyq) = {3 ifi= 0,2 (mod4)

Forl<i<n

fuv) =2
f(uip1v) = 4
fuw) =2

fuipawy) = 4

Forn<i<2n-2
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fuv) =1
f(uip1v) =3
fluw) =1

fuipaw) =3

Definef*: V(G) — {0,1} defined by f*(u) = [T f(uv)? /uv € E(G)| (mod 2)

In each case the labeling defined as above satisfies |v:(0) — v;(1)| < 1land |ef(0) — es(1)| < 1. Hence
D, (nC;)admits geometric mean 4-square E cordial labeling. That means D,(nC;)is a geometric mean 4-

square E cordial graph if n odd
Theorem:9
Semi point total graph of path T,(B,) is geometric mean 4-square E cordial graph if n is odd.

Proof: Let the path P, having the vertices u,, u,, us, ...u,, and the edges e;, e,, €5 .......e,_;. To construct
Triangular snake nC; from path P, join u; and u;,; to a new edge e;by edgesu;e; and u;,qe;, for

i=1,2,3........n-1. Now | V[nC5]| = 2n — landis | E[nC5;]| =3n—3
To define the labeling function f: E(G) — {1,2,3,4}

Forn = 1,3 (mod 4)

Forl <i < BJ

_ (2 ifi= 1,3 (mod 4)
fuiniy,) = {4 ifi= 0,2(mod4)
f(ue;) =2
f(uirq1e) =4
ForEJ <i<n

_ (1 ifi= 1,3 (mod 4)
fuiniyg) = {3 ifi = 0,2 (mod 4)

f(ue) =1

f(uisq1€)) =3

Definef*: V(G) — {0,1} defined by f*(w) = [/T] f(wv)? /uv € E(G)| (mod 2). In each case the labeling
defined as above satisfies |v:(0) — v,(1)| < 1and |e;(0) — e;(1)| < 1. Hence Semi point total graph of

path T,(B,)admits geometric mean 4-square E cordial labeling and Semi point total graph of path T,(B,)is

a geometric mean 4-square E cordial al graph if n odd

Theorem :10
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T,(C,)is geometric mean 4-square E cordial graph

Proof: Let C,, be a cycle for, with vertex set V(Cy,) = {uy,uy, ..., unJand edge setE(Cp) = {e;, ey, ..., €,}. Now,
V(T5(Cp)) = {ug, Uy, ..., Up, V1, V3, ..., Uy Jbe vertices of T,(Cy). To construct T,(C,) from cycleC, join u; and
u; 41 to a new vertexv; by adding edgesu;v; and u;,,v;, for i=1,2,3.......n. Now | V[T, (C,)]| = 2n and is

| E[T(C)]l = 3n
To define the labeling function f: E(G) — {1,2,3,4} is defined as follows

_ (1 ifi= 1,3 (mod4)
fuuiyq) = {3 if i= 0,2 (mod 4)

fluv) =3,

fuipv) = 4

Definef*: V(G) — {0,1} defined by f*(u) = [W/uv € E(G)| (mod 2)

The labeling defined as above satisfies [v;(0) — v;(1)| < 1 and |e;(0) — ef(1)| < 1. Hence T,(C,) admits
geometric mean 4-square E cordial labeling and the T,(C,,) is ageometric mean 4-square E cordial graph
Theorem:11

Peterson graph is a geometric mean 4-square E cordial graph

Proof: Let V(G)= {vy, V3, V3, Uy, Vs, Vg, V7, Vg, Vg, V1) be the vertices and E(G)={e; = vyv,, e, = v,v5,e5 =
VU3Vy, €4 = VsVs,85 = VsV3,€6 = V1Vs, €7 = VU7, €g = VU3Vg,€9 = VyVg, €19 = V5V10, €11 = VeVs, €12 = VsVo,

€13 = VU3Vq, €14 = VgVqq, €15 = VgV;o}be the edges of Peterson graph.

To define the labeling function f: E(G) — {1,2,3,4} is defined as follows.

fler) =1,f(e) =2, f(e3) =3,f(es) = 2,f(es) =3, fes) =3,f(e;) =1, f(eg) =1,f(e9) =
1,f(e10) =2,f(e11) =4, f(e12) =4, f(er3) =4, f(e1s) =4, f(e15) = 3, Definef*: V(G) - {0,1} defined
by f*(u) = [",/]_[f(uv)2 Juv € E(G)] (mod 2). Here v£(0) = 5 and vs(1) = 5. The labeling defined as
above satisfies |v(0) — v¢(1)| < 1and |e(i) — ef(j)| < 1.Hence Peterson graph admits geometric mean

4-square E cordial labeling and Peterson graph is a geometric mean 4-square E cordial graph
Theorem: 12
Dragon graphT;, ,, (n=m+m) is geometric mean 4-square E cordial graph

Proof: Let  V(Tyo) = {us, up ug, oo, Uy, V2, V3, ..., Vy—1}  be  the  vertices and E(Tr,t) =
{uguy, UpUs, Uglly, ., U Uy Uy Uy, Va3, Va V3, V3 Vy, ..., Vy—2 Uy } be the edges. To define the labeling function

f:E(G) — {1,2,3,4} is defined as follows
Case: 1ifris odd

For 1<i<n-1
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_ (1 ifi= 1,3 (mod 4)
fuiuig,) = {3 ifi= 0,2 (mod4)
f(umvz) =2

_ (2 ifi= 1,3 (mod 4)
fWiviy,) = {4 ifi= 0,2 (mod4)
Case: 1ifris even
For 1<i<n-1

(1 ifi= 1,3 (mod 4)
fuiuiy,) = {3 if i= 0,2 (mod4)

fUmviy,) = 4if i = 1(mod4)

fwivig) = {2 if i

4 ifi 1,3 (mod 4)

0,2 (mod 4)

Definef*: V(G) — {0,1} defined by f*(u) = [Vl f(uv)? /uv € E(G)| (mod 2)

The labeling defined as above satisfies |v;(0) — v;(1)| < 1. Hence dragon graphT,; admits geometric

mean 4-square E cordial labeling and dragon graphT,. . is ageometric mean 4-square E cordial graph.

Conclusion

In this paper a new labeling called geometric mean 4-square E cordial labeling is defined. Then

show that some general graphs are admits the geometric mean 4-square E cordial labeling. In next paper

some more special graphs checked for geometric mean 4-square E cordial
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