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k-Total Modulo Labeling Graphs

S.YESU DOSS PHILIP', B.PONMANI’>, AND M.KAVIYA’

ABsTRACT. Let ¢ be a graph. Let f: V(&) — {0,1,2,...,k—1}
be a map where & = N and & = 1. For each edge wuv, as-
sign the label (fiu) + flv) + fluv)) mod & where & = 1. f
is called a f-total modulo labeling of & if |tn(d) — f(J)] = 1,
i,.j £ 40,1,2...., k& — 1} where i (x) denotes the total number
of vertices and the edges labeled with . A graph with admits
a k-total modulo labeling is called a k-total modulo graphs. We
investigate k-total modulo labeling of some graphs and study the 3-
total modulo labeling behaviour of star,bistar,complete bipartiate
graph,comb,wheel, helm . armed crown ete.
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1. Introduction

All graphs in this paper are finite, simple and undirected only. Cahit
[1] introduced notion of cordial labeling of graphs. The cocept of k-
difference cordial graph was introduced m [4] . Recently Ponraj etal
[4] has been mntroduced the concept of k-total difference cordial graphs.
Motivated by this, we introduce k-total modulo labeling of graphs. Also
we prove that every graph is a subgraph of a connected k-total mod-
ulo labeling graphs and investigate 3-total modulo labeling of sevarel
graphs like path,star, bistar, complete bipartite graph etec .

2. k-ToTAL MODULO LABELING OF GRAPHS

Definition 2.1. Let &G be a graph. Let f: V(&) — 0,1,2,... k-1
be a map where k € N and k > 1. For each edge wv, assign the
label (f{u) + f(v) + f(uv)) mod k where k = 1. f is called a k-total
modulo labeling of G if |t(i) —t(j)] < 1, 4,5 € 0,1,2,... k-1
where t, (x) denotes the total number of vertices and the edges labeled
with x. A graph with admits a k-total modulo labeling is called a k-
total modulo graphs.
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3. PRELIMINARIES

Definition 3.1. Armed crown AC,, is the graph obtained from the cycle
Cr @ wug. .. uguy with V(AC,) = V(Cy) U {v,w; 11 <i <n} and
E(AC,) = B(C,) U {uvy,vw; 1 1 <7< n}.

Definition 3.2. A bipartite graph is a graph whose vertex set V(&)
can be partitioned into two subsets Vi and Vi such that every edge of
G joins a vertex of Vi with a vertex of V5. If G contains every edge
joining Vj and V5, then G is a complete bipartite graph. If |Vi| = m
and |V3| = n, then the complete bipartite graph is denoted by K, .

Definition 3.3. K, 1s called a star.

Definition 3.4, The graph W, = C, + Ki 1s called a wheel. In a
wheel, a vertex of degree 3 is called a rim vertex. A vertex which is
adjacent to all the rim vertices 1s called the central verter. The edges
with one end incident with the rim and the other incident with the
central vertex are called spokes.

Definition 3.5. The helm H,, is obtained from a wheel W), by attach-
ing a pendent edge at each vertex of the cycle Cy. A closed helm is the
graph obtained from a helm by joining each pendent vertex to form a
cyele.

Definition 3.6. The graph ), @ K is called a crown.

Definition 3.7. The Lilly graph I, : n = 2 is constructed by 2 stars
2K1n,n > 2, joining 2 path graphs 2F,.n > 2 with sharing of a common
vertex. Let V() ={u.v: 1 <i<n}|J{z:1<i<n}

U{yi: 1 <i<n—1} and E(l,;) = {zpuy, ooy 0 1 < i < n}lY
{riziq 1 <i<n-11U{zan U {pigip s 1 i <n -2}

4, MAIN RESULTS

Remark. 2- total modulo labeling graph is 2-total product cordial
graph.

Theorem 4.1. The crown ), @ K is 3-total modulo labeling for all
values of n.

Proof. Let O, be the cycle wy, ua, ..., uguy.

Let V(Cr @ K1) = V(Cp) v : 1 <é < nand
E(Cr ® K1) = B(Cp) Juwwi : 1 <i < m.

Case 1. n=10 (mod 3).

Assign the label 1 to the cycle vertices wy, wg, . . ., uy. Next we move to
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the pendent vertices v;. Assign the label 2 to the vertices vq,19,.. ., v 2n.
Next assign 1 to the remaining vertices V2ngs, Vingh - -, Ve

Case 2. n=1 (mod 3).

Assign the label 1 to the cycle vertices uy, ug, . .., u,. Next we move to
the pendent vertices v;. Assign the label 2 to the vertices vy, vg,. . ., Van_t.
Next assign 1 to the remaining vertices Vdnod, Vdnot s - o3 U

Case 3. n =2 (mod 3).

Assign the label 1 to the cycle vertices uy, ug, . .., u,. Next we move to
the pendent vertices v;. Assign the label 2 to the vertices vy, vg,. . ., Uanct.
Next assign 1 to the remaining vertices Vangd, Vangs - -y Upe

Values of n | tpu(0) | £t (1) |t (2)
n=0 (mod3)| F m m
=1 (mod 3) | &1 [ &1 | &z

'” ' s 3 3 T
n =2 (mod 3) 4”3:"1 antl 4"’3_‘4
TaBLE 1
]
Theorem 4.2, All Wheels are 3-total modulo labeling.
Proof. Let W,, = C,, + Ky where C,, 1s the cycle ujug ... uyuy and

V(Ky) = {u}. Assign the label 2 to the central vertex w and assign
the label 1 to the all the rim vertices u;(1 < i < n).Clearly tm(0) =
t(l) = % and t;(2) = % Hence W, is 3-total modulo labeling.

(]
Theorem 4.3. Helms H,, is 3-total modulo labeling.

Proof. Helm H, is obtained from the wheel Wy, = Cy + Ky where Oy
is the cycle wyug ... u, and V(K;) = {u} by attaching pendent edges
to the rim vertices. Let vy, vq, ..., v, be the pendent vertices adjacent
to uy,ug, ..., Uy respectively.

Fix the label 2 to the central vertex and 1 to the rim vertices wy, ug, . .., uy
Case 1. n=10 (mod 3).

Assign the label 2 to the vertices vy, v, . .. , U3 Next assign the label
1 to the vertices Ungs; Ungs, .. -, Up.

Case 2. n=1 (mod 3).

Assign the label 2 to the vertices v, 29,.. ., v ast. Next assign the label
1 to the remaining vertices Unid, Unis,. . - s Un.

Case 3. n=2 (mod 3).

Assign the label 2 to the vertices vy, wg, ... v nst and assign the label 1
ta the vertices v nfl, Ungd, ..., Un.

The table 2 given below shows that this labeling f is a 3-total modulo

labeling of H,,.

Values of n | tpy(0) | £y (1) | £ra(2)
n=0 (mod3)| 2 =2 s
n=1 [:1110(]. 3J 5n;—1 5n3+1 5n3+1
n=2 (mod 3) | 2= | i | Sn—2

TABLE 2
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Example 4.1. A 3-total modulo labeling of H,, is shown in Figure 1

1

Fioure 1

Theorem 4.4. ACY, 1s 3-Total modulo labeling for all n

Proof. Clearly AC, has 3n vertices and 3n edges. Fix the label 1 to all
the cycle vertices Uqtla . . . Uy,

Case 1. n is odd.

Next assign the label 2 to the all the vertices with degree 2. That is
assign the label 2 to the vertices vy, va,. . ., Un-t and wiy,ws, ..., Wt

Now we assign the label 1 to all the pendent vertices vnt1, vngs, ... 2y

and Wwap, Ways, ..., w,_1. The last vertex w,, receive the label 2 when

n s t::»-:lcgl. :

Case 2. n is even.

Assign the label 2 to the vertices vy, va, . .. , U3 and wq,wa, ..., wa. Now

we assign the label 1 to the vertices vnga, vnga, ... vy and wags, Wapa, - - ., W0y,
The table 3 given below establish that this vertex labeling pattern

is a 3 total modulo labeling,.

Values of n | £ (0) | tmi(1) | tmi(2)
= [iT1) Lif}] i
n IIS odd g E E
71 1s even o o =
TABLE 3

O

Theorem 4.5. The complete bipartite graph Ka,, 1s k-total modulo
labeling.

Proof. Let Vi = u,v and V5 = wy, wa, ..., u, where Vi, V5 1s the biparti-
tion of Ko ,. We now give the vertex labeling. Assign the label 2 to the
vertex 1. Next assign the label 1 to the vertices v and wy, wa, ..., uy.
It 1s easy to verify that ¢,,(0) = %—n,fw[ ) = tm(2) = 3”’"'3 O

Theorem 4.6. Any star Ky, is 3-Total modulo labeling except n = 1
(mod 3)

Proof. Let V(K ;) = { 1 <i<n}and E(K,)={uy;:1<i<n}
Clearly K1y has V(K —|— E(Kin| = 2n + 1 vertices and edge%
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Case 1. n =0 (mod 3).
Assign the label 1 to the vertex w. Then assign the label 2 to the ver-

tices w1, ug,. .. SIES We now assign the label 1 to the remaining vertices
una:s 3 ?.L"-:n?ﬁ yuown oy Uy,

Case 2. n= 2 (mod 3).

Assign the label 1 to the vertex u. Then assign the label 2 to the ver-

tices uy, g, . .., uay1. Next assign the label 1 to the remaining vertices
3

Untd , UntT, ..., Un.

The table 4 given below establish that this vertex labeling pattern
15 a 3 total modulo labeling,

Values of n | t,(0) | tu (1) | tyu(2)
=0 (med3)| F s =
=2 (mod 3) | &7 | BE | BE
TABLE 4

T
T

Theorem 4.7. The Flower graph Fl,, is 3-total modulo labeling for all

.

Proof. Let W, = €, + Ky where C} is the cyele ujug. .. uyty and
V(K,) = w. The Helm H,, is a graph with V(H,,) = V(W)

U{Vi:1<i<n} and E(H,) = E(W,) U {uw;:1<i<n} The
Flower Fl,, 15 obtained from H,; by joining v; to u (1 < i < n). We now
assign the labels to the vertices as follows. Assign label 2 to the vertices

w and 1 to the vertices uq, ua,. .., un. Next assign the label 1 to the
vertices vy, vg, ..., Uy, Clearly t,,(0) = tyu(l) = %”’,t (2) = 6”—5"3. O

el —

Example 4.2, A 3-total modulo labeling of Fly is shown in Figure 2

(3¥]
—

Figure 2

Theorem 4.8. The Lilly graph I,, 1s 3-total modulo labeling except
ne3 6 ..., 3t

Proof. Case 1. n=1 (mod 3).
Take the vertex set and edge set as in definition 3.7. Clearly |V(I,)
|E(I,)| = 8n—3. Assign the label 1 to the path vertices xy, xo
Next we assign the label 2 to the vertices uq, ug,
label 1 to the vertices v, va, ..., .

Case 2. n=2 (mod 3).

Assign the label 1 to the path vertices @y, x9

sy T WL Y2, 0 Y1
..., uy and assign the

peee R U1, M2, -0 Un—1.
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Next we assign the label 2 to the vertices uy, ug, ..., itp and assign the
label 1 to the vertices vy, va, ..., 1,

C'-li.'!e-'Lrl}' Tdf{[]j = Tdflilj = !Ldfligj.l 2n—1, fdf{:?t;l = 2n. O

Example 4.3. A 3-total modulo labeling of Iy 1s shown i Figure 3

[ S]

2 2 2 2
1 1 1 1 1 1 1 1
-
2 1 1 1 1
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REFERENCES

[1] I.Cahit, Cordial graphs:A weaker version of graceful and harmonious graphs,
Ars Combinatoria, 23(1987), 201-207.

[2] J.A.Gallian, A Dynamic survey of graph labeling, The Electronic Journal of
Combinatorics, 19 (2017) #Ds6.

[3] F.Harary, Graph theory, Addision wesley, New Delhi (1060).

[4] R.Ponraj,3.Yesu Doss Philip and R.IKala k- total difference cordial labeling of
graphs, Journal of Algorithms and Computation, 1(2019), 121-128,

[5] R.Ponraj, J.Maruthamani and R.Kala, #-total prime cordial labeling of graphs,
Journal of Algorithms and Combutation, 50({2018), 143-149,

1.Department of Mathematics
Kamarajar Government Arts College
Surandai-627859
Tenkasi, Tamil Nadu,India.

2,3 II PG Mathematics
Kamarajar Government Arts College
Surandai-627859
Tenkasi, Tamil Nadu,India

WWW.ijres.org 6 | Page



