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Abstract

The sum cordial labeling is a variant of cordial labeling. In this paper, we investigate 3-Total Super
Sum Cordial labeling. This labeling is discussed by applying union operation on some of the graphs.
A vertex labeling is assigned as a whole number within the range. For each edge of the graph, assign
the label, according to some definite rule, defined for the investigated labeling. Any graph which
satisfies 3-Total Super Sum Cordial labeling is known as the 3-Total Super Sum Cordial graphs.
Here, we prove that some of the graphs like the union of Cycle and Path graphs, the union of Cycle
and Complete Bipartite graph and the union of Path and Complete Bipartite graph satisfy the
investigated labeling and hence are called the 3-Total Super Sum Cordial graphs.

Keywords: 3-Total Sum Cordial labeling; 3-Total Sum Cordial graphs; 3-Total Super Sum Cordial
labeling; 3-Total Super Sum Cordial graphs

MSC 2010 No.: 05C76, 05C78

1. Introduction

The graphs under consideration are finite, simple and undirected. The vertex set and edge set of a
graph G are denoted by V(G) and E(G), respectively. Graphs G,and G, have disjoint point sets, V;
and V, and edge sets, E; and E,, respectively. The union of G, and G, is the graph G, U G,, with

V(G, U Gy) = V(G,) UV(G,) and E(G, U G,) = E(G,) U E(G,).
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The concept of Sum Cordial labeling of graph was introduced by [Shiama (2012, pp. 3271-3276)],
and that of k-Sum Cordial labeling, by [Pethanachi and Lathamaheshwari (2013, pp. 253-259)]. The
concept of Total Product Cordial labeling of a graph was introduced by [Sundaram et al. (2006, pp.
199-203). The concept of 3-Total Super Sum Cordial labeling of graph was introduced by [Tenguria
and Verma (2014, pp. 117-121)]. The concept of 3-Total Super Product Cordial labeling of graph
was introduced by [Tenguria and Verma (2015, pp. 557-559)]. The concept of 3-Total Super Sum
Cordial labeling for union of some graphs was introduced by [Tenguria and Verma (2015, pp. 25-
30)].

Definition 1.1.

Let G be a graph. Let f be a map from V(G) to {0,1,2}. For each edge uv assign the label (f(w) +

f(¥))(mod 3). Then the map f is called 3-Total Sum Cordial labeling of G, if |[f (i) — f(j)| < 1:
i,j €{0,1,2}, where f(x), denotes the total number of vertices and edges labeled with x = {0,1,2}.

Definition 1.2.
A 3-Total Sum Cordial labeling of a graph G is called 3-Total Super Sum Cordial labeling, if for

each edge uv |f(u) — f(v)| < 1. A graph G is 3-Total Super Sum Cordial if it admits 3-Total Super
Sum Cordial labeling.

Definition 1.3.

The union of two graphs C,, = (V3,E;), where V;={u;,u,,..,u,} and
E1 = {ul U, Uusz, ...,umul} and Pn = (Vz, EZ ), Where VZ = {171 , Uy, ...,Un} and Ez =
{vivy,v,V3, ..., v_qv,} 1S @ graph denoted by C,, UP,, and is defined by C,, UB, = (V; U
V,,E1 UE,).

Definition 1.4.

The  union of two graphs C, = (Vy,E;), where Vi={uu, _u,} and
E; = {u; up, upusz, ..., upuy} and ky, = (Vp,E;), where  V, ={v,v;,v,,..,v,} and E, =
{vv,,vvy, V3, ..., v, } IS a graph denoted by C,, U kq,n, and is defined by C,,, Uk;,n=(V; U
V,,E; UE,).

Definition 1.5.

The union of two graphs B, = (V1,E;), where  V; ={u; u, u,} and
E; = {u; uy, uyus, ., Uy Uy and ky,n = (VZ,EZ ), where V, = {v,v;,v,,..,v,}and E, =
{vv,,vv,y, V3, ..., v, } IS a graph denoted by B, U k{,n and is defined by P, Uk, n=(V; U
V,,E; UE,).

2. Main Results

Theorem 2.1.

C,, U B, , is 3-Total Super Sum Cordial.
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Proof:
Let C,,, be the cycle uy, u,, ... ,upy, u; and P, be the path vy, vy, ..., v,
Case | : m = 0 (mod 3),n = 0 (mod 3).

Let m = 3pandn = 3t.

Define:
f(uziv1) = 2; 0<i<p,
fluzisz) = 2, 0<i<p,
flusivs) = 1, 0<i<p,
f(vsip) = 2, 0<i<t,
frzisz) = 23 0=<i<t,
flvsie) =1, 0<i<t.

Hence, f is the 3-Total Super Sum Cordial.
Case ll: m = 0 (mod 3),n = 1 (mod 3).

Letm = 3pandn = 3t + 1.

Define:
flugiz) =2, 0<i<p,
flusivz) = 2, 0<i<p,
flusizz) =1; 0<i<np.
Assign:
f) = 1.
Define:

f(raiy) =2, 0<i<t,
fri2) =1, 0<i<t,
f(rsiez) = 2; 0<i<t.
Hence, f is 3-Total Super Sum Cordial.
Case ll11: m = 0 (mod 3), n = 2 (mod 3).

Letm = 3p,n = 3t + 2.

Define:
fusiv) =25 0<i<p,
flusisz) = 2, 0<i<p,
flusizz3) =1; 0<i<np.
Assign:
f) =1,
f(vny) = 2.
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Define:
fr3ip1)=2; 0<5i<tg,
frsis) =1, 0<i<t,
f(rzi43) = 2; 0<i<t.
Hence, f is 3-Total Super Sum Cordial labeling.
Case IV:m = 1 (mod 3), n = 0 (mod 3).
Letm = 3p+1,n = 3t.
Assign:
f(um) = 1.
Define:
flusiz) = 2; 0<i<p,
fluzisz) = 2; 0<i<p,
fluzips) = 1, 0<i<p,
frsiv) = 2; 0<i<t,
fr3i42) =1, 0<5i<t,
f(rsiz) = 2; 0<i<t
Hence, f is 3-Total Super Sum Cordial labeling.
Case V: m =1 (mod 3),n = 1 (imod 3).
Letm = 3p+1landn = 3t+ 1.
Assign:
f(um) = 1.
Define:
fluziz) = 2, 0<i<p,
fluzivz) = 2, 0<i<p,
flusipz) =1, 0<i<p
Assign:
f(vn) = 1
Define:
f(vsiz1) = 2; 0<i<t,
frsi2) =1, 0<i<t,
f(rsizs) = 2; 0<i<t.

Hence, f is 3-Total Super Sum Cordial labeling.

Case VI: m = 1 (mod 3), n = 2 (mod 3).

Letm = 3p+1,n = 3t + 2.
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Assign:
f(um) = 1,
Define:
fluziv) = 2, 0<i<p,
fluzisz) = 2; 0<i<p,
flusipz) =1, 0<i<p.
Assign:
f(vn) = 1,
f(vn—l) = 2.
Define:
flrsip) = 25 0<i<tg,
flrsiz) =1, 0<i<t,
f(vsi3) =2; 0<i<ct
Hence, f is 3-Total Super Sum Cordial labeling.
Case VII: m = 2 (mod 3), n = 0 (mod 3).
Letm = 3p+2,n = 3t.
Assign:
f(um) = 1,
f(um—l) = 2
Define:
flusisr) = 2, 0<i<p,
flusizz) =1 0<i<p,
flusivs) = 2, 0<i<p,
frziz) = 2; 0<i<t,
f(rziz2) = 2; 0<i<t,
flvgieys)=1; 0<i<t.
Hence, f is 3-Total Super Sum Cordial labeling.
Case VIII: m = 2 (mod 3), n = 1 (mod 3).
Letm = 3p+2,n = 3t+ 1.
Assign:
f(um) = 1,
f(um—l) = 2.
Define:
fluzip) = 25 0<i<p,
fluzisz) = 1, 0<i<p,
fluzips) = 2, 0<i<p.
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Assign:
f(vn) = 2.
Define:
flvsip) = 2, 0<i<t,
frsis) =1 0<i<tg,
f(vsip3) = 2; 0<i<t.

Hence, f is 3-Total Super Sum Cordial labeling.

Case IX: m = 2 (mod 3), n = 2 (mod 3).

Letm = 3p+2,n = 3t+ 2.

Assign:
f(um) = 1;
f(um—l) = 2.
Define:
fluzipg) = 2; 0<i<p,
fluzivz) =1, 0<i<p,
flusipz) = 2, 0<i<p.
Assign:
f(vn) =1,
f(vn—l) = 2.
Define:

frsipz) = 2; 0=<i<t,

f(v3i+2) = 1, 0 < i< t,

f(v3i+3) = 2, 0 < i<t
Hence, f is 3-Total Super Sum Cordial labeling.

Example 2.2.

A 3-Total Super Sum Cordial labeling, of C, U P;.

Figure 1. C4 U P,.
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Table 1. Vertex and edge conditions for 3-Total Super Sum Cordial labeling of C,, U P,
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Case Vertex Condition Edge Condition F) =vp(D) + ep(D)
m=3p &n =3t v(0) =0, es(0) =2p+2t—1, £(0)=2p+2t—1.
v(D)=p+t¢, er()=p+¢, f(1) =2p +2t.
ve(2)=2p+2t, |e(2)=0, f(2)=2p+2t.
m=3p & n = 3t+1. v(0) = 0, er(0) =2p+2t+1, f(0)=2p+2t+1.
v(D)=p+t+1 |e(D=p+t—1, f(1) =2p+2t.
vr(2) = 2p + 2t, er(2) =0, f(2)=2p+2t.
m=3p &n=3t+2. | vs(0) =0, er(0) =2p+2t+1, f(0)=2p+2t+1.
ve(D=p+t+1, |e(1)=p+t, f()=2p+2t+1.
(2Q)=2p+2t+1, |e(2) =0, f(2)=2p+2t+1

m=3p+1 & n=3¢t v(0) = 0,
ve()=p+t+1,

vp(2) = 2p + 2t,

er(0) = 2p + 2t,
ee(D=p+t—1,
ef(2) =1,

£(0) = 2p + 2t.
F(1) = 2p + 2t
F(2)=2p+2t+1.

m=3p+1 & n=3t+1. | v£(0) = 0, ef(0) =2p+2t+1, f(0)=2p+2t+1.
v(D)=p+t+2 es(D=p+t—1, f(1) =2p+2t+1.
(2) = 2p + 2t, er(2) =1, f2)=2p+2t+1.
m=3p+1 & n=3t+2. | v;(0) = 0, ef(0) =2p+2t+1, f(0)=2p+2t+1.
vi(D)=p+t+2, |e(l)=p+t, f)=2p+2t+2
Q) =2p+2t+1, |e(2) =1, f(2)=2p+2t+2.
m=3p+2 & n=3t. vr(0) = 0, ef(0) =2p+2t+1, f(0)=2p+2t+1.
vi(D)=p+t+1, |e(l)=p+t, f)=2p+2t+1.
(2)=2p+2t+1, |e(2)=0, f(2)=2p+2t+1.
m=3p+2 & n=3t+1. | v£(0) = 0, er(0) =2p + 2t + 2, f(0) =2p + 2t +2.
vi(D)=p+t+1, |e(1)=p+t, f()=2p+2t+1.
(2Q)=2p+2t+2, |e(2)=0, f(2)=2p+2t+2.
m=3p+2 & n=3t+2. | v£(0) = 0, er(0) =2p + 2t +3, f(0) =2p + 2t + 3.
v(D=p+t+2, |e()=p+t f()=2p+2t+2.
(2)=2p+2t+2, |e(2)=0, f(2)=2p+2t+2.

Theorem 2.3.
Cm U kq,n, is 3-Total Super Sum Cordial.
Proof:

Let, C,,, be the cycle uy, u,, ..., u,,, u;and let,

V(ky,n) ={v,v:1<i<n}and E(k;,n)={vv;:1<i<n}

Case |I: m = 0 (mod 3), n = 0 (mod 3).

Letm = 3pandn = 3t.
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Define:
fluziv)) = 25 0<i<p,
flusisz) = 2, 0<i<p,
fluzipz) =1, 0<i<p.
Assign:
fw) = 1.
Define:
flvsip) = 2, 0<i<t,
f(r3i42) = 0; 0=<i<tg,
f(vsie3) =1, 0<i<ct.

Hence, f is 3-Total Super Sum Cordial.

Case llI: m = 0 (mod 3),n =1 (mod 3).

Letm = 3pandn = 3t+ 1.

Define:
fluzis) = 2; 0<i<p,
flugivz) = 2, 0<i<p,
flusivs) = 1, 0<i<p.
Assign:
fw) =1,
f(vn) = 2.
Define:

fwsiv) = 2, 0<i<t,
f(v3l'+2) = 0, 0 < i< t,
f(v3i+3) = 1, 0 < i<t
Hence, f is 3-Total Super Sum Cordial.
Case lll: m = 0 (mod 3), n = 2 (mod 3).

Letm = 3pandn = 3t + 2.

Define:
fluzisr) = 2; 0<i<np,
flusizz) = 2; 0<i<p,
flusips) = 1, 0<i<p.
Assign:
fw) = 1,
f(vn) = 2,
f(vn—l) = 0.

https://digitalcommons.pvamu.edu/aam/vol11/iss1/29



Tenguria and Verma: 3-Total Super Sum Cordial Labeling by Applying Operations

AAM: Intern. J., Vol. 11, Issue 1 (June 2016) 177

Define:
f(rsiv) = 2, 0<i<tg,
frsi42) =0; 0<i<t,
frzivs) = 1, 0<i<t.

Hence, f is 3-Total Super Sum Cordial.

Case IV: m = 1 (mod 3), n = 0 (imod 3).

Letm = 3p+1andn = 3t.
Assign:
f(um) =L
Define:
fluziv) = 2, 0<i<p,
flusizz) = 2, 0<i<p,
flusisz) = 1, 0<i<p,
Assign:
fw) =1,
f(vn) = 21
f(vn—l) = 2:
f(vn—z) = 0.
Define:
fwsis) = 2 0<i<t—1,
frai02) = 0; 0<i<t—1,
frziz) =1, 0<i<t-—1.
Hence, f is 3-Total Super Sum Cordial.
Case V: m =1 (mod 3),n = 1 (imod 3).
Letm = 3p+1landn = 3t+ 1.
Assign:
fu,,) = 1.
Define:
flusis1) = 2; 0<i<p,
fluzizz) = 2; 0<i<p,
fluzizsd) = 1, 0<i<p.
Assign:
fw) =1,
f(vn) = 2.
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Define:
frsiv) = 2, 0<i<tg,
f(rzip2) = 0; 0<i<t,
flrsizz) =1; 0<i<t.

Hence, f is 3-Total Super Sum Cordial.

Case VI: =1 (mod 3),n = 2 (mod 3).

Letm = 3p+1landn = 3t + 2.

Assign:
fun) = 1.
Define:
flusis) = 2, 0<i<p,
flugivz) = 2, 0<i<p,
flusipz) = 1, 0<i<p.
Assign:
f) =1,
f(vn) = 2'
f(vn—l) = 2.
Define:

f(raiy) =2, 0<i<t,
fr3i42) =0, 0<i<t,
frsi3) =1, 0<i<t.

Hence, f is 3-Total Super Sum Cordial labeling.

Case VII: m = 2 (mod 3),n = 0 (mod 3).
Letm = 3p+2andn = 3t.

Assign:

f(um) = 1,
f(um—l) = 2
Define:
flugiv) = 2, 0<i<p,
fluzisz) = 1, 0<i<np,
flusizz) = 2; 0<i<np.
Assign:

https://digitalcommons.pvamu.edu/aam/vol11/iss1/29
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Define:
frzip)) = 2, 0<i<t—1,
f(r3i42) = 0; 0<i<t-—1,
frzi3) =1, 0<i<t-—1.

Hence, f is 3-Total Super Sum Cordial labeling.

Case VIII: m = 2 (mod 3),n = 1 (mod 3).

Letm = 3p+2andn = 3t + 1.

Assign:
f(um) = 1,
fum-1) = 2.
Define:
fluzivr) = 2; 0<i<np,
flusizz) =1; 0<i<p,
flugivs) = 2, 0<i<p.
Assign:
fw) = 1,
f) = 2.
Define:
fwsiv) = 2; 0<i<t,
f(vsi) =0; 0<i<t,
flrsigz) =1, 0<i<ct

Hence, f is 3-Total Super Sum Cordial labeling.
Case IX: = 2 (mod 3),n = 2 (mod 3).

Letm = 3p+2andn = 3t+ 2.

Assign:
f(um) =1,
f(um—l) = 2.
Define:
flugipy1) = 2, 0<i<p,
flusisz) = 1, 0<i<p,
fQuziys) = 2, 0<i<p.
Assign:
fw) = 1,
f(vn) = 1,
f(vn—l) = 2.
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Define:

f(zip1) = 2
f(si42) = 0;
f(zip3) = 1

Hence, f is 3-Total Super Sum Cordial labeling.

0<i<t,
0<i<t,
0<i<t.

Abha Tenguria and Rinku Verma

Table 2. Vertex and edge conditions for 3-Total Super Sum Cordial labeling of C,,, U k;,n

Case Vertex Condition Edge Condition f@) =vp(D) + ef(i)

m=3p & n=3t v (0) =t er(0) =2p +t, f(0) =2p + 2t.
ve(D)=p+t+1, es(1) =p+t, f()=2p+2t+1.
v:(2) = 2p +1t, er(2) =t f(2) =2p+2t

m=3p& n=3t+1. ve(0) =t es(0)=2p+t+1, f(0)=2p+2t+1.
(D) =p+t+1, es(1)=p+t, f()=2p+2t+1.
v(2)=2p+t+1, er(2) =t f2)=2p+2t+1

m=3p & n=3t+2.

ve(D)=p+t+1,

er(0)=2p+t+1,
ee(=p+t+1,

F(0) = 2p + 2t + 2.
F(1) =2p + 2t + 2.

ve(2)=2p+t+1, er(2) =t, f(2) =2p+2t+1.
m=3p+1 & n=3¢t v:(0) =t, ef(0)=2p+t+1, f(0)=2p+2t+1.
(D) =p+t+1, es(1)=p+t, f()=2p+2t+1.
ve(2)=2p+t+1, er(2) =t, f(2)=2p+2t+1.
m=3p+1& n=3t+1. | v;(0) =t ef(0)=2p+t+1, f(0)=2p+2t+1.
() =p+t+2 es(1) =p+t, f() =2p+2t+2.
ve(2)=2p+t+1, e(2)=t+1, f(2)=2p+2t+2.
m=3p+1& n=3t+2. | v;(0) =t, ef(0) =2p+t+2, f(0) =2p+2t+2.
(D) =p+t+2 es(1)=p+t, f(1) =2p+2t+2.
v(2)=2p+t+2 e(2)=t+1, f(2)=2p+2t+3.

m=3p+2 & n=3t.

Uf(o) =t—1,
(D) =p+t+2

ef(0) =2p+t+3,
ee()=p+t—1,

f(0) =2p+2t+2.
F(1) =2p+2t+1.

v(2)=2p+t+2, er(2) =t, f(2) =2p+2t+2.
m=3p+2 & n=3t+1. | v;(0) =t ef(0) =2p+t+3 f(0) =2p+2t+3.
vi()=p+t+2, ef(1) =p+t, f()=2p+2t+2.
ve(2) =2p+t+2, er(2) =1t, f(2)=2p+2t+2.
m=3p+2 & n=3t+2. | v;(0) =t, e(0) =2p+t+3, f(0) =2p+2t+3.
(D) =p+t+3, er(1) =p+t, fQ) =2p+2t+3.
vr(2) =2p+t+2, e(2) =t+1, f(2)=2p+2t+3.

Example 2.4. A 3-Total Super Sum Cordial labeling, of C5 U k4, 5.
2

0 0
1 1
0 0
2 1 2

Figure 2. C; U k4, 5.
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Theorem 2.5.
P, U k;,n is 3-Total Super Sum Cordial.
Proof:

Let B, be the path uy, uy, ..., up, and let V(ky,n) = {v,v;: 1 <i <n}and E(k;,n) ={vv;:1<i <

n}.
Case I: m = 0 (mod 3), n = 0 (mod 3).

Letm = 3pandn = 3t.

Define:
fluzis) = 2; 0<i<p,
fluziza) = 1, 0<i<p,
fluziez) = 2, 0<i <,
Assign:
fw) =1,
Define:

f(rsip) = 2, 0<i<tg,
f(rsiv2) = 0, 0<i<t,
f(v3i+3) = 1, 0 < i <t.

Hence, f is 3-Total Super Sum Cordial.

Case llI: m = 0 (mod 3),n =1 (mod 3).

Letm = 3pandn = 3t + 1.

Define:
f(u3i+1) = 2; 0<i<p,
f(U3i+2) = 1, 0 < i< D,
fluzipz) = 2, 0<i<p,
Assign:
fw)=1,
f(vn) = 2.
Define:

fripz) = 0; 0<i<t,
fr3i) =1, 0<5i<tg,
fryips) = 2; 0<i<t.

Hence, f is 3-Total Super Sum Cordial.
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Case lll: m = 0 (mod 3), n = 2 (mod 3).

Letm = 3pandn = 3t + 2.

Define:
fluzis) = 2, 0<i<p,
fluzisz) = 1, 0<i<np,
fluszisz) = 2; 0<i<np.
Assign:
fw) =1,
f(vn) =2,
f(vn—l) =1
Define:
frsipz) = 2; 0<i<t,
f(vzi) =0; 0<i<t,
flrsi3) =1, 0<i<ct

Hence f is 3-Total Super Sum Cordial.

Case IV: m = 1 (mod 3), n = 0 (mod 3).

Letm = 3p+1andn = 3t.

fum) = 1.

fluzipz) = 2, 0<i<p,
flusivz) = 1, 0<i<p,
flusipz) = 2, 0<i<p.

Assign:

Define:

Assign:

Define:
f(v3i+1) =
f(W3i42) =
f(V3i+3) =

Hence, f is 3-Total Super Sum Cordial.

Case V:m = 1 (mod 3),n = 1 (mod 3).
Letm = 3p+1landn = 3t + 1.

Assign:

https://digitalcommons.pvamu.edu/aam/vol11/iss1/29

f(v) =1.

2; 0<i<t,
0, 0<i<t,
1, 0<i<t.

f(um) =1L
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Define:

Assign:

Define:

flugiv) = 2, 0<i<p,
fluzisz) = 1, 0<i<p,
flusipz) = 2, 0<i<p.

fw) =1,
f(v‘n) = 2.

frzip) = 2, 0<i<t,
frsis2)=0; 0<i<t,
f(vsisz) =1, 0<i<ct.

Hence, f is 3-Total Super Sum Cordial.

Case VI: m = 1 (mod 3), n = 2 (mod 3).

Letm = 3p+1andn

Assign:

Define:

Assign:

Define:

3t + 2.

f(um) =1L

fluzip) = 2, 0<i<p,
flusivz) = 1, 0<i<p,
flugivs) = 2, 0<i<p.

fw) =1,
f(vn) = 2,
f(vn—l) = 1

frz3iv) = 2, 0<5i<t,
f(r302) = 0; 0<i<t,
flrsis3)=1; 0<i<t.

Hence, f is 3-Total Super Sum Cordial.

Case VII: m = 2 (mod 3) and n = 0 (mod 3).

Letm = 3p+2andn = 3t.

Assign:

f(um) =1,
f(um—l) = 2.

Published by Digital Commons @PVAMU, 2016
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Define:
fQuziz) = 2, 0<i<p,
flusizz) =1, 0<i<p,
fluszizs) = 2; 0<i<p.
Assign:
flv) = 1
Define:
frsis) = 25 0<i<tg
f(rsi2) = 0; 0<i<t,
flrsi3) =1, 0<i<ct

Hence, f is 3-Total Super Sum Cordial.

Case VIII: m = 2 (mod 3),n = 1 (mod 3).

Letm = 3p+2andn = 3t+ 1.

Assign:
f(um) =1,
f(um—l) = 2.
Define:
fluziz) = 2, 0<i<p,
fluzivz) = 1, 0<i<p,
flugivs) = 2, 0<i<p.
Assign:
fw) =1,
f(vn) = 2.
Define:
f(vsip) = 0; 0<i<tg,
flrziz) =1, 0<i<t,
f(vsi3) =2; 0<i<ct.

Hence, f is 3-Total Super Sum Cordial.

Case IX: m = 2 (mod 3),n = 2 (mod 3).
Letm = 3p+2andn = 3t+ 2.

Assign:
fun) = 1,
fum-1) = 2.
Define:
fluziz) = 2, 0<i<p,
fluzipz) = 1, 0<i<p,
flusiys) = 25 0<i<p.

https://digitalcommons.pvamu.edu/aam/vol11/iss1/29
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Assign:

Define:

fw) =1,

f(m) =2,

f(vn—l) =1
f(rzis)= 0; 0<i<t,
frsis) = 1, 0<i<tg
f(vsi3) = 2; 0<i<t.

Hence, f is 3-Total Super Sum Cordial.

185

Table 3. Vertex and edge conditions for 3-Total Super Sum Cordial labeling of P,, U k;,n

ve(2)=2p+t+1,

ef(Z) =t,

Case Vertex Condition Edge Condition f(@) = vp(@) + ep(D)
m=3p& n=3t ve(0) =t er(0) = 2p +1t, f(0) =2p + 2t.

(D =p+t+1, e(D=p+t—1, f() =2p+2t.

vr(2) = 2p +t, er(2) =t, f(2) =2p+2t.
m=3p& n=3t+1. vp(0) =t ef(0)=2p+t+1, f(0) =2p+2t+1.

ve(D)=p+t+1, () =p+t—1, f(1) =2p + 2t.

f(2) =2p+2t+1.

m=3p & n=3t+2.

vp(0) =t,
ve(2)=2p+t+1,

es(0)=2p+t+1,
ee(=p+t—1,

F(0) =2p + 2t + 1.
f(1) =2p+2t+1.
F(2) =2p+ 2t +2.

ve(D)=p+t+2
vf(2)=2p+t+1,

ee()=p+t—1,
ef(Z) =t,

m=3p+1 & n=3¢ ve(0) =¢t, ef(0) =2p+t+1, f(0) =2p+2t+1.
vy(D)=p+t+2, es()=p+t—1, f(1) =2p+2t+1.
v (2) = 2p +t, e(2) =t, f(2)=2p+2t.

m=3p+1& n=3t+1. | v,(0) = t, ef(0) =2p+t+2, f(0) =2p+2t+2.

F(1) =2p+2t +1.
f(2) =2p+2t+1.

m=3p+1& n=3t+2.

vp(0) = t,

ef(0) =2p+t+2,
ee(=p+t—1,

f(0) =2p+2t+2.
F(1) =2p+2t+2.

v(2)=2p+t+1, e(2) =t+1, f(2) =2p+2t+2.
m=3p+2 & n=3t | v(0) = t, er(0) =2p+t+1, f(0)=2p+2t+1.
ve()=p+t+2 er(1) =p+t, f(1) =2p+2t+2.
v(2)=2p+t+1, er(2) = t, f2)=2p+2t+1.
m=3p+2 & n=3t+1. | v;(0) = t, ef(0) =2p+t+2, f(0) =2p+2t+2.
(D) =p+t+2, es(1) =p+t, f() =2p+2t+2.
vp(2) =2p+t+2, er(2) = t, f(2) =2p+2t+2.
m=3p+2 & n=3t+2. | v;(0) =, ef(0) =2p+t+2 f(0) =2p+2t+2.
(D) =p+t+3, e(1) =p+t, f(1) =2p+2t+3.
ve(2) =2p+t+2, e(2) =t+1, f(2)=2p+2t+3.
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Example 2.6.

A 3-Total Super Sum Cordial labeling, of Ps U k4, 8.

Figure 3. P; U k4, 8.
Corollary.

If G, U G, is 2-Total Sum Cordial graph then, it is 2-Total Super Sum Cordial graph, and for each
edge uv, |f(w) — f(v)| < 1.

3. Conclusion

Labeling of discrete structure is a potential area of research. Labeled graphs play an important role in
the study of X-ray, Crystallography, Circuit design, Astronomy, Communication network and the
design of optimal circuit layout. We have investigated 3-Total Super Sum Cordial labeling, by
applying union operation on some graphs. The investigation of analogous results for different graphs
as well in the context of various graph labeling problems is an open area of research.
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