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Abstract. Let f be a map from V(G) to {0,1,2}. For each edgeassign the label

Annals of

f*(uv) = [f(u)zﬂ] f is called as a mean cordial labeling i{i}v v¢(j)] < 1 and |e(i)-
e(j)]<1,i,j€{0,1,2} where v(x) and @ (x) denote the number of vertices and edges
respectively labelled with x (x=0,1,2). A graph lvinean cordial labeling is called mean

cordial. In this paper, we prove the graphs Tad@oid Olive tree are mean cordial
graphs.
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1. Introduction

All graphs in this paper are finite, simple and ivected. The vertex set and edge set of a
graph are denoted by V(G) and E(G) respectivelgrdph labeling is an assignment of
integers to the vertices or edges or both subjecettain conditions. A useful survey on
graph labeling by J. A. Gallian (2014) can be foimf2].The concept of cordial labeling
was introduced by Cahit in the year 1987 in [1]rédee introduce the notion of mean
cordial labeling. We investigate the mean cordibkling of Tadpole and Olive tree.

Definition 1.1. Let f be a map from V(G) to {0,1,2}. For each edgeassign the label
fr(uv) = [m‘)zﬂ] f is called as a mean cordial labeling if |Vf(if¢)|< 1 and [ef*(i)-

ef*()|< 1; i, j €{0,1,2} where vf(x) and ef*(x) denote the nhumberwafrtices and edges
respectively labelled with x(x=0,1,2). A graph withean cordial labeling is called a
mean cordial graph.
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Definition 1.2. Tadpole T(n,l) is a graph in which Pathigattached to any one vertex

of cycle G.

Figure 1: Tadpole (3,6)

1V

Definition 1.3. Olive tree (T) is a rooted tree consisting of k branches witezel"

branch is a path of length “i".

\/
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Figure2: Olive treeT,
2. Results

Theorem 2.1. Tadpole T(n,l) admits a mean cordial labeling exdep

n+l=1(mod3) where (n+l-1)/3 < n.

Proof: Letw vs...... Vv, be vertices of cycle Gand Vi, ....

P
Then, |V(T(n,l)) |=n+-1 and |[E(T(n}Hn+l-1

Case 1l: n+l =0 (mod3)
Let n+l = 3, t=1,2,.......
Define f: V(G)— {0,1,2} as follows:
f(vi) =0 Ki<t

=2 t+ ¥ i<2t

=1 2t+% i< 3t-1

Define induced edge labelling: £(G) — {0,1,2} as follows:

f* (ViVi+1) =0 i< t-1

f:(vtvm) =1

f (ViVi+1) =2 t+k i<2t

f(Vivi) =1 2t+K i <3t-2

f'(vavy) =0 if < (n+)/3
=1 if n>(n+)/3
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Subcase 1. n < (n+l)/3

Then,
vi(0) =t, W) =t1, ¥2)=t
e-(0) =t e()=t1, @)=t
Thus,

vi() -vs()|< 1 Vi,je{0,12}
le-()-e()l<1 Vij€{012}
Hence f is a mean cordial labeling of T(n,l)

Subcase 2: n > (n+l)/3

Then,

vi(0) =t, v(1) = t-1, v(2) =t
e«(0)=t1, e(1)=t, e(2) =t
Thus,

Ivf(i) - Vf(j)l <1 v l,] € {0,1,2}

le<()-e()I<1  Vvije{012}
Hence f is a mean cordial labeling of T(n,l)

Case2: n+l =2 (mod3)
Let n+1=2+3t, t=1,2,......
Define f: V(G)— {0,1,2} as follows:

f(vi) =0 Ki<t+l

=2 t+2 i< 2t+1

=1 2t+X i< 3t+1
Define induced edge labeling £(G)— {0,1,2} as follows:
* (ViVi+1) =0 ki<t
' (Ve1Vieo) = 2 t+2< i< 2t+1
f*(ViVHl) =1 2t+Z 1 <3t
f(vav1) =0 if i<l

=1 ifg |

Subcasel: n < |

Then,

vi(0) = t+1, V1) =t, w2) =t
a‘*(o) =t+l ’ 8(1) = t! 9(2) =t

Thus,
Ive(i) - ve(j) | < 1 vi,j€{0,12}
le-(i) - ex()]| < 1 vi,je{01,2}

Hence f is a mean cordial labeling of T (n,).

Subcase2: n=>|

Then,
vi(0) =t+1, 1) =t, M2) =t
e-(0) = t, e(l)=t+l, e =t
Thus,

(D) -wv(j)| <1 vi,je {012}
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le-() -e()l<1  Vvij€{012}
Hence f is a mean cordial labeling of T(n,I)

Case3: n+l =1(mod3) where (n+l-1)/3=n
Let n+l-1=3t
Define f: V(G)—{0,1,2} as follows:
f(vi) =0 ri<t
=2 t+¥i<2t
=1 2t+1i < 3t
Define induced edge labelingE(G)—{0,1,2} as follows:
f* (vivii)) = 0 Ki<tl
=2 t+Ki<2t
=1 2t+Ki<3t-1
f(vavi) = O
Then,
vi(0) =t, V(1) =t w2) =t
e(0) =t, e(1) =t e(2) =t
Thus,

@) -vi)l = 1 Vi,je{012}
le-()-e()l < 1 Vvij €{012}
Hence fis a mean cordial labeling of T(n,l).

Case4: n+l =1 (mod3) where (n+l-1)/3<n
Let n+l-1=3t, t=1,2,.....
Then, |V(T(n,))| =3t

Hence,

vi(0) = w(1) = w(2) =t

But then,
e-(0) <t

and hence

|e-(0)-a-(i)] > 1 for somei € {1,2}
Hence T(n,l) is not a mean cordial graph fora¥{mod 3) where
(n+l-1)/3< n.

[Hlustrati

on 2.2. Mean cordial labeling of T(3,8) is shown in Figie

0
Figure3: Mean cordial labeling of T(3,8) (n# 2(mod3), n <)
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[llustration 2.3. Mean cordial labeling of T(4,4) is shown is shawrkigure 4

0

Figure4: Mean cordial labeling of T(4,4)
(#2(mod3), n=1)

[llustration 2.4. Mean cordial labeling of T (4,5) is shown in fig 5
0

Figure5: Mean cordial labeling of T(4,5)
(n+E 0(mod3), n> (n+l)/3)

[llustration 2.5. Mean cordial labeling of T(3,7) is shown in Figére
0

0

Figure6: Mean cordial labeling of T(3,7)
(neE1(mod3), (n+l-1)/3 =n)

[llustration 2.6. Mean cordial labeling of T(3,10) is shown in Figy
0

Figure 7. Mean cordial labeling of T(3,10)
(n&1(mod3), (n+l-1)/3 > n)

Theorem 2.7. An olive tree | admits a mean cordial labeling fopr2
Pr oof:

Casel: n=2,

LetV (Tz) = {V ,V11, V12, V21} and E(Tz) = {VV11:VV12: V11V21}

Define f: V (T;) — {0,1,2} as follows :
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f(v) = 1, f(vis) = 0, (W) = O, f(w) = 2
Define induced edge labeling £ (T,) — {0,1,2} as follows:
f*(VV 11) :1, f(le) = 2, f(V11V21) =0

Then,

Vf(O) =2, Kl) =1, KZ) =1
e-(0) =1 e(1) =1 e(2) =1
Thus

() -vi@)l = 1 Vije{012}
le-()-e-() k£ 1 Vij€{012}
Hence fis a mean cordial labelling.

Cae2: n=3
Let V (Ta) = {V, Vi1, V12, V13V21,V22,Vas}
E (Ts) = {wy:1<j < 3} U { v11Vay, VarVay, VigVoo}
Define f: V (T;) — {0,1,2} as follows :
f(v) =1, f(u) =0, f(v1) =0, f(wy) =0, () =1, f(vig) =2, f(wp) =2
Define induced edge labeling £ (Ts) — {0,1,2} as follows:
f(vv1) =1, f(wvip) = 1, f(v1av21) = 0
f*(W 13) = 2, f(V12V22) = 2, f(sz_Vgl) =0
Then,
vi(0) = 3, M1) =2, W2)=2
e0)=2 e1)=2 e@)=2
Thus
[vi(i) - vs(j)| <1 vi,j€{0,1,2}
le-()-e() I1<1 Vi) €{0,12}
Hence f is a mean cordial labelling.

Case3. n=>4
Let V(Ty) ={v,vj.1<i<n, 1<j<n+1-i}
E(T) = (Wi IS <n; viVil<j<n 1<i<n-—j}
Then,
V(T)l=n(n+1)2 +1, EE=n(n+1)/2.

Subcase1: n=0,2(mod3)
Lett=n(n+1)/6 and ;¥ n(i-1)+j-252r
Define f: V(T,) — {0,1,2} as follows:
flv) = 0
f(Vij) =0 K rj <t
=1 + M < 2t
=2 2+ M < 3t.

Define induced edge labeling f*: E(jT— {0,1,2} as follows:
*(vv q)) =0 Ej<n
(Vi Vir)) =0 N+X ) <t

=1 +K fieg,j < 2t

=2 2t+K liegj < 3t
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Then
vi(0) = 1+t, N1) =t, W2) =t
e(0) =t, e(1) =t g(2) =t
Thus,

v (i) - ve()] < 1 vi,j€{0,1,2}

le-() -e() <1 Vi) €{012}

Hence f is a mean cordial labeling gf T

[llustration 2.8. Mean cordial labeling of 1§ is shown in Figure 8.

0

» o0 o0 o0 > @ G o0 o1
le 1 1 o1l o1 e 1
1 1 1 ©]1

] e2 o 2
2 o2

2 92 e 2
2

Figure 8: Mean cordial labeling of 1§

Subcase2: n = 1(mod3)
Let t=(n(n+1)-2)/6 and ;¥ n(i-1) +j- X527,
Define f: V(T,) - {0,1,2} as follows:
f(v) =0
f(Vij) =0 X fjj <t
=1 t+tE n < 2t+1
=2 2t+Z 1 < 3+l
Define induced edge labeling f*: E{jl— {0,1,2} as follows:

f*(wy) =0 ¥j<n
(Vi Viry)) =0 n+E <t

=1 +E liegj < 2t+1

=2 2t+Z liv1) < 3t+1
Then
vi(0) = t+1, N1) = t+1, N2) =t
e-(0) = t, (1) = t+1, e2) =t
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Thus,

|Vf(i) - Vf(j)l =< 1 v l,] € {0'1'2}

|e*(|) - a‘*(]) |S 1 v l,] € {0'112}

Hence f is a mean cordial labeling of T
Hence Olive tree Jis a mean cordial graph.
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