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Abstract:
Let G be a (p, q) graph. Let f: V(G) [] {1, 2, 3,..., k} be a function where k[ IN and k[ /1. For each

—_—
edge uv, assign the label f (uv) = |-1""lf (wf ) -| . fis called k-Total geometric mean cordial labeling of
Gif [ tmr (1) —tmr(G) [ <1, for all i, jLI {1, 2, 3,..., k} where tmr(X) denotes the total number of vertices and
edges labeled with x, x[ {1, 2, 3,..., k}. A graph that admits the ktotal geometric mean cordial labeling is
called k-total geometric mean cordial graph.

In this paper we investigate 4- Total geometric mean cordiality of graphs like P, [1 Cp, P, [J
Kin,PnIBnn,Cnl1Cn,Cn [l Kln,CnlIBnn,Pnl]Yn, Pnl]PnOKI1,Cnl]PnOKI.
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1. Introduction

Finite, simple and undirected graphs are considered here. Graph labeling we refer to Gallian [1]. We pursue [2]
for symbols and phrases. Cordial labeling was introduced by Cahit [3]. Geometric mean cordial labeling of graphs
was introduced in [4]. k- total mean cordial labeling of graphs was introduced in [5]. 4-total mean cordial labeling
of some graphs derived from path and cycle was introduced in [6]. The notation of k-total geometric mean cordial
labeling of some graphs was introduced in [7]. 4-total geometric mean cordial graphs was introduced in [8].

2. k-Total Geometric Mean Cordial Graph

Definition 2.1.
Let G be a (p, q) graph. Let f: V(G) [ {1, 2, 3,..., k} be a function where k[N and k(1. For each edge

—_
uv, assign the label f (uv) = [1"" fFf () -| . fis called k-Total geometric mean cordial labeling of G if [ tmr (i) —
tme () [1 <1, forall i, jL1{1, 2, 3,..., k} where tmr(x) denotes the total number of vertices and edges labeled with x,
x[1{1, 2, 3,..., k}. A graph that admits the k-total geometric mean cordial labeling is called k-total geometric mean
cordial graph.
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3. Preliminaries

Definition 3.1.

The union of two graphs G; and G is the graph G; [J G, with V(G G2) = V(G1) L1 V(Gy) and E( G111 Gp) =
E(G)) [ E(G).
Definition 3.2.

A walk in which all the vertices say u; uy, ... u, are distinct is called a path. A path is denoted by P,.. The path P,
has n vertices and n-1 edges.
Definition 3.3.

A cycle is a closed walk in which all the vertices are distinct, except the last and the first.
Definition 3.4.

The graph obtained by joining a single pendant edge to each vertex of a path is called a Comb.
Definition 3.5.

The complete bipartite graph K, is called a star.
Definition 3.6.

The Bistar By, » is the graph obtained by joining the two central vertices of K m and K .
Definition 3.7.

AY, - tree is obtained from a path P, by attaching a pendant vertex to the (n-1)® vertex of P,.

A tree on nt+lvertices is denoted by Yn.

4. Main Results
Theorem 4.1.
The union of path Pyand cycle C,, , Pol] C, is 4-total geometric mean cordial graph .
Proof:
Let *1:%2 X3: - Xn be the vertices of the path P,. Let ¥1- Y2+ ¥ar =+ ¥nV1 pe the vertices of the cycle
Chn.
Clearly |V(B,wC )|+ |E(P,uC, )l =4n—1
The f: v(PwC,)—>{1,273,4} function defined by

Case 1: n is odd
flx)=flxy) == f{x%) =1;
f[x%)= f(x%)= f[x%) == flx,) = 3;

I
=
——
b
=
+

f) = fln) = fya) = :)=3:
f(}’%J=f(}’ﬂz¢}=f(}m$)=---------=f[m]=4-

Case 2: n is even
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Fe) = fx) = f(x5) = o= f(22) = 1;
Fxmsz) = £ (xmea) = fme) = oo = F) = 3
fO) =Ff)=Ffa) == f(‘ _) =4,
Flvesz) = £ (vase) = £ (aze) == FOm) = 2
fl) =1

Hence the function f is 4-total geometric mean cordial labeling and P,[/C, is 4-total geometric mean cordial graph .

Theorem 4.2.
The graph Pyl K, is 4-total geometric mean cordial graph.
Proof:
Let *1 %2 X3 =+ -+ %y e the path P,. Let y be the centre vertex and »'1# ¥2+ ¥32 =+ ¥n be the pendant

vertices of the star K ,.

V(B wKy,) |+ |E(P,u Ky, )| = 4n Clearly.
Define f: V (P K,, ) —{1,2,3,4} by
Case 1: nis odd

flxg) = flxs) ==f(x%)= 1;

fly)=2;
fO)=f)=f0s) = .= fly,) =4

Case 2: n is even
flxy) = f[::c:] = f[?ﬂg) = =f(x%)= 3;
flormz) = f(xnes) = f(mee) == FE) = 4

fly)=3;
fo)=f)=fy) = .= f) = 1.

Hence f is 4-total geometric mean cordial labeling and P[] K, is 4-total geometric mean cordial graph .

Theorem 4.3.
The graph Pu[ | Bny is 4-total geometric mean cordial graph . Proof:

Xq Xz Xg e e Xy be the path. Let ¥1, V2, V3s s ¥, 210295 2300 2y Let be the
pendant

V. Z be the centre vertices of Bnn. .
vertices and

lv(B,uB,)|+ |E(R,uB,, )| =6n+2

Clearly
f: V(B,UB,,)—>{123,4} by

Define
Case 1: n is odd
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flx)=flx) = f(x3) == f(x%) =3;
f(x%) - f[x%) - f(x%) Zwe = )= 4
f)=3;

flz)=4

FO)=Ff0)=f0e) == f) =1,

FE) = FED) = FE) == £ () = 1
Fmz) = F (zms) = £ (2m2) == ) = 3.
Case 2: n is even

fxy) = flxz) = f(x3) =.........=f(xﬁ}:3:

f{x%) = f(x¥) == flx,) = 4
f=f=4

fO)=f)=Ffr) = .= fO) =1
fz)) = F(z,) = f(za) = e .. = f{zg) =1

f{z%) = f(z%) == flz,) = 3.

Hence f is 4-total geometric mean cordial labeling and P,[] B, is 4-total geometric mean cordial graph .

Theorem 4.4.

The graph C,[| C, is a 4-total geometric mean cordial graph.
Proof:
Xy, Xg, Xg, e, X, and ¥y, Va, Vg, -, ¥V, Let be the vertices of two copies of cycle C.
V(c,vc ) +IE(C,wC, )= 4n, Clearly
Define f: v(C wC,)—{1,2,3,4} by
Case 1: nis odd

flx)=flx) == (x%jzl;
f[x%]= f(x%} == fx,) = 2
fOo) =fO2) = = f(};,%) = 3,
f(}’%] =f(}rnz;} = .= f(y,) = 4.

Case 2: n is even

Subcase (i): n=4
fle)=flx)=f(y)=1
flxg) = flxy) = f(y2) = 3;
f(yvs) =Ff(y) =4
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Subcase (ii): n> 6

fr) = FOe) = F(x) == f(22) = 15
f(xn—ij = 1:
flx,) =3;

f(x%) - f{x%)= f(xﬁ) == flx,_5) =2;

z

FO) =Ff0n) = fla) == f(}?) =4

f(}i’ﬁ) = f(}’w) = f(}i’ﬁ) = e = (1) = 3;
z z z
fon) =2
Hence f is 4-total geometric mean cordial labeling and C,[! C, is a 4-total geometric mean cordial graph.
Theorem4.5.
The graph C,[| Ky, is a 4-total geometric mean cordial graph .
Proof:
b S AU i ) Let be the cycle C,. Let y be the

¥y ¥5. V3. -, ¥, be the pendant vertices of the star Ki,. ~ centre vertex and
Clearly |V (C, UK )| + [E(C,uK,)|=4n+1

Define f: V (C,w Ky, ) = {1,2,3.4) by

flyv)=3;

fOO=f0)=Ffr) = .= fn) = 1.

Case 1: n is odd

\-.1_:'
—
=

|$
m
L
I
'l-..h
—
=
=1
F|I.+I'|
L
I
\-..hl
—
-
|i
-1
R
I
I
\-.1_:'
)
2]
E]
st
I

f(rnsz) = f(xmes) = £ (e =.........2=f(xn] =

Hence f is 4-total geometric mean cordial labeling and C,[ ! K, is a 4-total geometric mean cordial graph.

Theorem 4.6.

The graph C,[! B, is 4-total geometric mean cordial graph .
Proof:
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Xy Xy Xz e e X, %4 be the cycle C o Let ¥4, V2, ¥30 w0 ¥y, £10Z20 230000 By
pendant vertices and ¥.Z be the centre vertices of Bnn.
V(C,wB,)| + |E(C,B,, )| = 6n+3
f: V(Cyw By, )= {1,2,3,4]) by

Let
be
the

Clearly

Define

Case 1: nis odd

flax)=flx)=f(xg) == f(x% = 3;
f(x%)= f(*“%)= f(x%) == fx,) = 4
fly)=3;

flz)=4

fFO)=fO)=FfOe) == fy) =1

flzy) = flz,) = f(zg) = o v = f(;;%)z 1;
F(z) = f (ena2) = £ (zme) == £ =5

Case 2: nis even

Fx) = fx) = F(x3) == f(x_} =3,
f(x%)z f(*""%): f(x%) = e =f

() = 4

fy) =3
flz) =4
fO)=f) =Ffy) = =) = 15
F(22) = fz2) = F(z2) = o= f (2m22 ) = 1
f(Zm) = f(zﬁ) == flz,) = 3.

z Iz
Hence fis 4-total geometric mean cordial labeling.
Theorem 4.7.

The graph P, [1 Y, is 4-total geometric mean cordial graph.
Proof:

Let 1 ¥z X3 = =+ Xy pe the path Py. Let ¥V1:¥2: ¥3r s Vi be the vertices of the path in the

Y graph and z; be the pendant vertex adjacent to y»
V(B,wY )|+ |E(P,u¥, )| =4n Clearly .

Define f: V[Pn x_JYn:] —{1,2,3,4} by

Case 1:nisodd

FG2) = F2) = F(g) == f (22 ) = 3;
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f{x%) - f(x%) - f{x%) Zevneveee = fXg ) =4
flx,) =3;
FOR) = FO) = Fs) == f (a2 ) = 15

z

Flome) = 7 (vaze) = £ (yazz) == FOR) = 21
flzy)=3.

Case 2: n is even
f(xﬂ =1;
fla) =f(xg) == f(x%)= 4;

f(x?) = f(x%} == flx, ) = 3;

Fyez2) = £ (ymze) == fO) = 2

fly,) =3;
f(zﬂ = 3.

Hence fis 4-total geometric mean cordial labeling and P, [| Y, is 4-total geometric mean cordial graph.

Theorem 4.8.

P.[) P,O K| is 4-total geometric mean cordial graph for n>2.

Proof:
Uy, Uy, Ug, oo, U
¥ Va2, ¥3o s ¥y

f: V(P,UP,OK,) — {1,2,3,4}

(-

Let be the vertices of the path. Let 1% 20 X35 -0 X pe the vertices of the path and be the pendant
vertices of the comb graph.
Define by

Casel: n is odd
F(u2) = F ) == F(wnes) = 1
Flunz) = f(umzs) = oo = Fa) = 3
flx)=flxg) == f{xﬁ): 2,
f(x%)= f(x%} == flx, )= 4
fo)=Ff0n) = .= f{}r%) =1,
Fvmz) = f (vase) == fG) =3
fya) =2
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Case2: n is even
Flug) = Fus) = Flu) = o= f (uz) = 1
f(u%) = f(u%) == flu,) = 3;

flx) = F2) = F(x3) == f (x2) = 2;

F (xms2) = £ (222) == F) = #
FO1) = FOR) = F(¥5) == f (32) = 1,

f(}’%} =f(}fw) == fy,) = 3.

z
Hence fis 4- total geometric mean cordial labeling.

Theorem 4.9.
Cn PnO K| is 4-total geometric mean cordial graph.

Proof:
Uy, g, Ugy eeny U Ty

¥ Vo, Vgo er ¥y

f: V(C U P OK,)—{1,2,3,4}

Let be the vertices of the cycle. Let *1:% 2+ £3: 2%y pe the vertices of the path and be the pendant vertices of
the comb graph.
Define by

Case 1: n is odd
Flu) = Ftz) == f () = 1
Flunse) = £ (ume) = oo = Fl) = 4
F) = ) = o= f (22) = 3
f(x%)= f(x%}=.........=f[xn] = 2;
fO) =Ffy) == f(};rE) -1

f(}r%) :f(}”‘%}:"“ -----=}(}='n) =4,

Case 2: n is even
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flug) = fluz) =... .....=f(uﬁ): 1
F(unss) = £ (vaze) = o= Flu) = %
flxg) = flx;) =.........=f(x%)= 3;
f(x%)= f(x%}=.........=f[xnj=z:
f) =fln) = =f(m_) -1
F(v2)=F(vaz) = o= fO) = 4.

Hence f'is 4- total geometric mean cordial labeling and C, [| P,O K| is 4-total geometric mean cordial graph.
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