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Let G = (V,E) be a simple, finite and undirected (p, q)-graph with p vertices and q edges. A graph G is
Skolem odd difference mean if there exists an injection f : V(G) — {0,1,2,...
bijection f*:E(G) — {1,3,5,...,2q — 1} such that each edge uv (with f(u) > f(»)) is labeled with
f(uv) = P(“)’#} We say G is Skolem even difference mean if there exists an injection f: V(G) —
{0,1,2,...,p+3q — 1} and an induced bijection f* : E(G) — {2,4,6,...,2q} such that each edge uv (with
f(u) > f(v)) is labeled with f"(uv) = [@W A graph that admits a Skolem odd (or even) difference

,P +3q — 3} and an induced

mean labeling is called a Skolem odd (or even) difference mean graph. In this paper, first, we construct
some new Skolem odd difference mean graphs and then investigate the Skolem even difference meanness

of some standard graphs.

© 2017 The Authors. Production and hosting by Elsevier B.V. on behalf of King Saud University. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Background

Let G = (V,E) be a simple, finite and undirected (p,q)-graph of
order |V| =p and size |E| = q. A graph labeling is an assignment
of integers to the vertices or edges (or both) of a graph subject to
certain conditions. Many types of labeling have been introduced
over the last few decades. An excellent survey of graph labeling
is available in Gallian (2016). Terms and notations not defined here
are used in the sense of Harary (1972). The concept of mean graph
was introduced in Somasundaram and Ponraj (2003). A graph G is
called a mean graph if there is an injection
f:V(G) —{0,1,2,...,q} such that each edge uv is labeled with

[f(”);&w and the resulting edge labels are distinct. In 2006,
Manickam and Marudai studied the odd mean labeling of graphs.
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A graph G is said to be odd mean if there exists an injection
f:V(G) —{0,1,2,...,2g—-1} and an induced bijection
f"E(G)—{1,3,5,...,2q — 1} such that edge uv is labeled with
P(L‘);&W The notion of Skolem difference mean graph was due to

Murugan and Subramanian (2011) and further studied by Ramya
et al. (2013) and Ramya and Selvi (2014). A graph is difference
mean if there exists an injection f: V(G) — {1,2,...,p+q} and
an induced bijection f* : E(G) — {1,2,3,...,q} such that each edge
uv (with f(u) > f(v)) is labeled with P“‘);&W Ramya et al. (2014)
defined the concept of Skolem odd difference mean graph and
further studied in Jeyanthi et al. (2016). A graph G is Skolem odd
difference mean if there exists an injection f:V(G) —
{0,1,2,...,p+3q—3} and an induced bijection f*:E(G) —
{1,3,5,...,2q — 1} such that each edge uv (with f(u) > f(v)) is
labeled with P(”);&W Moreover, G is a Skolem even vertex odd

difference mean graph if for each vertex v,f(v) is even. Motivated
by the results in Ramya et al. (2014) and Jeyanthi et al. (2016), in
this paper, we introduce the dual version of Skolem odd difference
mean labeling. A graph G is Skolem even difference mean if there
exists an injection f:V(G)— {0,1,2,...,p+3q—1} and an
induced bijection f* : E(G) — {2,4,6,...,2q} such that each edge

uv (with f(u) > f(»)) is labeled with P(”)’#W Moreover, G is a
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Skolem even vertex even difference mean graph if for each vertex
v,f(v) is even. In the present study, we also use the following
definitions.

Let K, be the complete bipartite graph with partite sets of size
m and n respectively. A caterpillar S(ny,n,, ..., ny,) is obtained from
a path P, : v1v,0s3 ... vy by adding n; pendant edges to vertex v;
(1 <i< m). The coconut tree T(n,m) is obtained by identifying
the central vertex of the star K;, with a pendant vertex of a path
Pp,. The graph P,,@P, is obtained from P,, and m copies of P, by
identifying one pendant vertex of the i-th copy of P, with the
i-th vertex of P,. The graph mP, is the disjoint union of m copies
of P,. Let B(m,n) be the bistar obtained from a K;, and a K;, by
joining their central vertex u and » with an edge. The graph
B(m,n: P,,),w > 2, is obtained from the bistar B(m,n) by replacing
the edge uv with P,. A graph obtained from a path by attaching
exactly two pendant edges to each internal vertex of a path
Pn,m > 3, is called a twig and is denoted by Tg(m).

This study is organized into three sections. In Section 2, we
show that there exist Skolem odd difference mean graphs with
non-cycle and non-tree component(s). In Section 3, we investigate
the Skolem even difference meanness of some standard graphs.

2. Construction of Skolem odd difference mean graphs

By definition, it is a fact that if G is a Skolem odd difference
mean (p,q)-graph, then p > q (also see Theorem 2.6 in Selvi
et al. (2015) for a proof by contrapositive). If G is connected, then
g=porq=p— 1. Hence, G is a graph with one cycle or a tree.

Lemma 2.1. If G is a connected Skolem odd difference mean
(p,p)-graph, then f(u) is odd for some u € V(G).

Proof. By definition, p + 3q — 3 = 4p — 3 which is odd. Hence the
largest edge label 2p —1 must be obtained by labeling two
adjacent vertices with 0 and 4p — 3 giving us an odd vertex
label. O

Theorem 2.2. The disjoint union of paths of length at least 2 is a Sko-
lem even vertex odd difference mean graph.

Proof. Suppose the paths are |JP,,1 <i<¢t,t>2 and n; < n; for
i < j. Let the vertices of the i-th path P,, be u;; to u;,.. Now we have
>~ n; vertices and > n; — t edges. Hence, we need to label the ver-
tices by integers in [0,4 > n; — 3t — 3].

1. Label uy; by 0,4,8,... for j=1,3,5,...,n; (or ny — 1 if ny is

even).
2. Fori=1,2,...,t—1,let g; be the largest used label for P,,. Label
Uis1j of Py, by a;+2,a;+6,a;+10,...forj=1,3,5,...,n; (or

ni.q — 1if n; is even).

3. Label u;; by a;+2,a,+6,a,+10,... for j=n,n —2,n —4,
...,2(orn,—1,n,-3,n,—5,...,2 if n; is odd).

4. Fori=t,t—1,...,2,let b; be the largest used label for P,,. Label
Ui1; of P, by bi+2,bj+6,b;+10,... for j=n,n -2,
n—4,..,2(rn—1,n-3,n-5,...,2if n; is odd).

It is easy to verify that the largest vertex label used is
45" n; — 4t — 2. Moreover, all the vertex labels are even such that
the induced edge labels are odd integers from 1 to
25 n;—2t—1. O

For example, we can label the vertices of 2P; U P4 UPs U P; by
0,70,4:6,68,10:12,66, 16,62; 18, 60,22, 56, 26, 52; 28, 50,32, 46,
36,42, 40 according to the labeling function as defined above.

Theorem 2.3. The graph Cp, UP, is a Skolem odd difference mean
graph form=4,6 andn > 2.

Proof. Consider C4UP,. Let C4 = ujuyususuy. Define a function
f:V—{0,1,...,4n+10} by f(u1)=0,f(u)=4n+10,f(u3) =
8,f(ts) = 4n+6,f(vy 1) =4n+2—4(i—1) for 1<i<[2], and
f(va) =5+4ifor1<i<|[2].

The induced edge label function f* is defined as f*(ujuy) =
2n+5,f" (upu3) = 2n + 1, (usuy) = 2n — 1, (uquy) = 2n + 3, and
ff(viviq)=2n-3-2(i-1)for1gig<n—1.

Consider Cg U P;. Let Cg = ujuyusuyusugty. Define a function
f:V—={0,1,2,....4n+ 18} by f(u;) = O0,f(u) = 4n + 14,f(u3) =
4,f(ug) = 4n + 6,f(us) = 12,f(ug) = 4n + 18,f(v1) = 4n + 2.f
(v2i-1)=2(2n—=2i+1) for 2<i<[4], and f(vy)=1+4i for
1<i< (g,

The induced edge label function f* is defined as f*(ujuy) =
2n + 7, f (upu3) = 2n + 5, f (usuy) = 2n + 1, f (ugus) = 2n — 3,
fr(usug) = 2n + 3, f"(usu1) = 2n + 9,f (v1v2) = 2n — 1, f* (v;vi11)
=2n-2i—1for 2 <i<n-1.Thus, fis a Skolem odd difference
mean labeling of C, UP, form=4,6andn > 2. O

Theorem 2.4. The graph K, , U (n — 1)K, is a Skolem even vertex odd
difference mean graph for all n > 2.

Proof. Let the vertices of K,, be u;,u, and »;,1 <i < n whereas
the vertices of (n— 1)K, be x;,y;,1 <j<n—1 so that the edges
are wv;,uv; and x;y;. Define a function f:V — {0,1,2,...,
12n -6} as f(u;) =0,f(uz) =4n,f(v;))=12n—-2 —4i, 1<i<n
and f(xj) = 2j,f(y) =4n -2 - 2j,1 <j<n—1(see Fig. 1).

The induced edge label function f* 1is defined as
fruv)=6n-1-2if (uv;)=4n—-1-2i,1<i<n and f*(xy;) =
2(n—j)—1for 1 <j<n-1.Thus fis a Skolem even vertex odd
difference mean labeling of K, U (n — 1)K,. O

Corollary 2.5. The graph nK, is Skolem odd difference mean for
n > 1 with all vertex labels of same parity.

Theorem 2.6. If G is a Skolem even vertex odd difference mean
(q + 1,q)-graph, then G U nK, is a Skolem odd difference mean graph
foralln > 1.

Proof. Let G be a Skolem even vertex odd difference mean (q + 1, q)-
graph with a labeling f : V(G) — {0,1,2,...,4q — 2} and its induced
edge labeling f*. The edge set labels are 1,3,5,...,2q — 1. Define
Gr=GunK, with V(@nK;)={u,vi:1<i<n} and E(nkK;)=
{ujv;: 1 <i<n} so that |V(G)|=q+1+2n and [E(G/)|=q+n.
Define an injective function g:V(Gr) — {0,1,2,...,4q — 2 + 5n}
such that g(v) =f(v) for each v € V(G). Similarly to the vertex
labeling of (n—1)K, for Theorem 2.4, also define
gu) =2i—1,8(v;)) =4q+4n—2i+1 for 1 <i<n. The induced
edge label function g* 1is defined as g*(e)=f"(e) and
g uiv)=4q+4n—-4i+2)/2=2(q+n—-i)+1 for 1<i<gn
Thus, g(ui),g(v;) are odd and {g'(wvi)}=1{29+1,2q+
3,...,2(q+n)—1}. Hence g is a Skolem odd difference mean
labeling of GUnK,. 0O

0 in 2 4 2n—2

s in—4  4n—6
12n—6 12n—10 12n—14 8n—2

Fig. 1. Vertex labeling of K5, U (n — 1)K5.
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Corollary 2.7. The graph GunK, is a Skolem odd difference mean
graph if G is a Skolem even vertex odd difference mean graph as in
Theorems 2.2 and 2.3 or in Somasundaram and Ponraj (2003).

Theorem 2.8. If G is a Skolem even vertex odd difference mean
(q +1,q)-graph, then GUP, is a Skolem odd difference mean graph
foralln > 2

Proof. Let G be a Skolem even vertex odd difference mean
(q +1,q)-graph with a labeling f : V(G) — {0,1,2,...,4q — 2} and
its induced edge labeling f*. The edge set labels are
1,3,5,...,2q — 1. Define G/=GUP, with V(P,) ={u;,1<i<n}
and E(P,;) = {uu;1,1 <i<n-1} so that |[V(G/)]=q+n+1 and
|[E(G/)] =q+n—1. Define an injective function g:V(G/)—
{0,1,2,...,4q+4n -5} such that g(v)=f(v) for each
veV(G),g(uxq) =4i—3 for 1<i< [ and g(uy)=4q+
4(n—1)—1 for 1 <i< [§]. The induced edge label function g* is
defined as g'(e)=f"(e) and g'(uuq) = (q+n—i) -1 for
1 <i<n-1.1It can be verified that g(u;) is odd for 1 < i< n, and
{g"(uiui1)} ={2q9+1,2q+3,...,2(q+n) — 1}. Hence g is a
Skolem odd difference mean labelmg of GUP, foralln > 2. O

Corollary 2.9. The graph GUP, is a Skolem odd difference mean
graph if G is a Skolem even vertex odd difference mean graph as in
Theorems 2.2 and 2.3 or in Somasundaram and Ponraj (2003).

Theorem 2.10. If G is a Skolem even vertex odd difference mean
(q+ 1,q)-graph, then GUK , is a Skolem odd difference mean graph
foralln > 1.

Proof. Let G be a Skolem even vertex odd difference mean

(q + 1,q)-graph with a labeling f : V(G) — {0,1,2,...,4q — 2} and
its induced edge labeling f*. The edge set Ilabels are
1,3,5,...,2q— 1. Define Gr=GuUK;, with V(Ki,) ={u,u;,1<
i<n}and E(Ky,) = {uu;,1 <i<n} sothat [V(Gr)|=q+n+2 and
|[E(G/)| =q+n. Define an injective function g:V(G)—
{0,1,2,...,4q +4n — 1} such that g( ) f( v) for each v € V(G)
and g(u) =1,g(u;) =4q+4i—1for1 < n (see Fig. 2).

The induced edge label functlon g is deﬁned as g*(e) =f"(e)
and g*(uy;) = 2(q +1i) — 1 for 1 < i < n. It can be verified that g(u;)
is odd for 1<i<n, and {g (uiui 1)} ={2q9+1,2q+3,...,
2(q+n) —1}. Hence g is a Skolem odd difference mean labeling
of GUKy, foralln>1. O

Corollary 2.11. The graphs G UK, are Skolem odd difference mean
graph if G is a Skolem even vertex odd difference mean graph as in
Theorems 2.2 and 2.3 or in Somasundaram and Ponraj (2003).

3. Skolem even difference mean graphs

As a natural extension, we introduce in this section the Skolem
even difference mean labeling of graphs.

NN

4q+7 4q+11 4q+4n—1

Fig. 2. Vertex labeling of K, in GUKj .

Observation 3.1. If G is a Skolem even difference mean (p, q)-graph,
then p > q (similar to Theorem 2.6 in Selvi et al. (2015)).

Observation 3.2. Ifp = q + 1, then any Skolem even difference mean
labeling of G must admit an even vertex labeling.

Theorem 3.1. The caterpillar S(ny,n,, ...,
even difference mean graph.

np) is a Skolem even vertex

Proof. Let V(S(ni,ny,...,nm)) = {oj,u! : 1 <i<n,1<j<m} and
E(S(ny,na,...,nm)) = {vjvpq - 1 <j<m—1}u{yul : 1 <i<n,
1<j<m}. Define a function f:V(S(ni,ny,...,ny)—
{0,1,2,3,4,...,p+3q—1=4(m+n; +ny +...+n, — 1)}  such
that

1. f(1)=0,f(voj1) =42 +N4+...+135) +4(G— 1) for 2 <j < [Z],
2. f(ry)=4m+ni+ny+ ...+ np) — 4N + N3 + ...+ Nzi_1 +])

for 1<j< (3],

3.fu)y=4m+n+ny+...+ny)—4i for 1<i<n, and

fW ™y =4m+ni+ny+ .4+ M) — Ay + N3+ Myt
+i+j—1)for2 <j< [%],1<i<ny,

4. fw?)=4i for 1<i<ny and fw?)y =4y +ng+..
+ny o +i+j—1)for2<j< (3,1 < ny;.

Let e=vjv; for 1<j<m-1 and e/ =uvu/ for
1 <i<n,1<j<m. For each vertex label f the induced edge label
f* is defined as follows:f*(e{) + Nyy)—
2(i+j-1) for 1<j<m1<i =2(M+ N1 +Njgy
+...4+ny)—2jfor1<j<m—1.

Thus f is a Skolem even difference mean labeling of
S(nqy,ny,...,ny). Hence S(ny,ny, ..., ny) is a Skolem even difference
mean graph. O

=2(m+nj+npq + ...
<nf'(e)

For example, the Skolem even difference mean labeling of
S(4,2,3,2) is shown in Fig. 3.

Corollary 3.2. The graphs (i) T(n,m), (ii) B(r,s: Py) and (iii) Tg(m)
are Skolem even difference mean.

Proof. It follows from Theorem 3.1 such that for (i), we take
m=nn=m=---=n,=0; for (ii) we take n;=r,
n,=n3=---=n, 1 =0,n, =s; for (iii), we take n; = n,, = 0 and
Ny=n3=---=Np_1=2. 0O

The following examples illustrate the three cases in the
corollary.

Case (i). The Skolem even difference mean labeling of T(5,6) is
shown in Fig. 4.
Case (ii). The Skolem even difference mean labeling of B(4,3: Ps)
is shown in Fig. 5.
Case (iii). The Skolem even difference mean labeling of Tg(4) is

shown in Fig. 6.
24

Z\zo
Fig. 3. S(4,2,3,2) is a Skolem even difference mean graph.

56 52 48 44 4 36 32 28
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32 9
36 24
. . 20

40 =
16
4
12

3

Fig. 4. T(5,6) is a Skolem even difference mean graph.

32

36
400 0 28 4 24 / 16
44'/ 20

Fig. 5. B(4,3: Ps) is a Skolem even difference mean graph.

24 4
28, 0 16 .12
30

Fig. 6. Tg(4) is a Skolem even difference mean graph.

Theorem 3.3. The graph P,,@QP, is a Skolem even difference mean
graph.

Proof. Let V(P,@P,) = {u/: 1 <i<n,1<j<
(w1 <j<m-1yu{uwl  :1<i<n-1,1<j<
a function f:V(P,@P,) — {0,1,2,3,..

m} and E(P,,@ P,) =
m}. Define
.p+3q—-1= 4(mn-1)}

flu

f(u{ =2nj-2i for1<i<n,1<j<mandiiseven,jiseven.

such that
f)=2n(-1)+2({-1) for1<i<n,1<j<mandiisodd,jisodd,
fuh)y=2n2m-j+1)-2i for1<i<n,1<j<mandiiseven,jisodd,
/)
)

Let e =uwu' for 1<j<m-1 and e/ =ulul, for

1 <i<n-1,1<j< m.Foreach vertex label of f, the induced edge
label function f” is defined as follows:

fe)=
fre)
fre)

2n(m—j) for1<j<m—1,
2n(m—j+1)—
2n(m—j)+2i for1<ig<n-1,1<j<mandjiseven.

2i fori<i<n-1,1<j<mandjisodd,

2n(2m—j)+2(1-i) for1<i<n,1<j<mandiisodd,jiseven,

Thus fis a Skolem even difference mean labeling of P,,@P,. O
The Skolem even difference mean labeling of P4@P, is shown in
Fig. 7.

Theorem 3.4. The graph mP, is a Skolem even difference mean
graph.

Proof. Let V(mP y={u:1 <n,1<j<m} and E(mP,) =
{u{u{+1 :1<ig<n-1,1<j< m} Define a function f: V(mP,) —
{0,1,2,..., ,p+3q—1=4mn—-3m— 1} as follows:

lf n 1s odd, then

fad, ) =2n2m—j+1)—4(m+i—1) mrlgig[gy1<j<nu

fl)=2(n-2)(j-1)+4(i-1) for1<i< LgJ,l <jsm.

If n is even, then
fd, )=4mn—1)+2n(1—j)+2(1+j-2i) for1<i< EM <j<m,

fal)=2(n-1)({-1)+4(-1) for1<i< LgJJ <j<sm.

For each vertex labeling of f, the induced edge label function f*
is defined as f@ul )=2m-1)m-j+1)-2(i-1) for

i%i+1
1<i<n-1,1<j<m. Thus fis a Skolem even difference mean

labeling of mP,,.

The Skolem even difference mean labeling of 3P, is shown in
Fig. 8.

Theorem 3.5. If G is a Skolem even vertex even difference mean
(q + 1,q)-graph, then G U nK; is a Skolem even difference mean graph
foralln > 1.

Proof. Let G be a Skolem even vertex even difference mean
(q +1,q)-graph with labeling f:V(G) — {0,1,2,...,4q} and its
induced edge labeling function f*. Clearly, f(v) is even for each
veV(G) and {f"(e)} ={2,4,6,...,2q}. Define G/=GUK, with
V(nK;) = {u;, v;,1 <i<n} and E(nK,) = {u;v;,1 <i<n} so that
|V(Gr)| = q+ 1+ 2nand |E(Gr)| = q + n. Define an injective function
g:V(Gr) — {0,1,2,...,4q9 + 5n} such that g(v)=f(v) for each

veV(G) and g(u;)) =2i—1,8(v;) =4q+4n—2i+3 for 1 <i<

The induced edge label function g* is defined as g*(e) = f"(e) and
g (uv)=(4q+4n—-4i+4)/2=2(q+n—-i+1) for 1<i<n
Thus, g(u),g(v;) are even and {g*(wvi)}=1{29+2,2q+

4,...,2(q +n)}. Hence, g is a Skolem even difference mean labeling
of GUK,. O

56

p OO

0 A

4 52 20 36

60 12 44 28
0 48 16 32

Fig. 7. P,@P, is a Skolem even difference mean graph.
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36 0 32 4

r—o———o—°

30 6 26 10

*r—o—o—9

24 12 20 16

Fig. 8. 3P, is a Skolem even difference mean graph.

By an argument similar to that in Theorems 2.8 and 2.10, we
have the following corollary.

Corollary 3.6. If G is a Skolem even vertex even difference mean
(q+1,q)-graph, then GUP, (n > 2) and GUK;, (n > 1) are Skolem
even difference mean graph.

Theorem 3.7. The graph Ky, U(m — 1)(n — 1)K, is a Skolem even
difference mean graph for all m,n > 2.

Proof. Let V(Kn,U(m—1)(n—1)Ky)={u;,v;:1<i<m, 1< j<n}u
{X,y;:1<i<(m-1)n-1)} and EKpou(m—-1)(n-1) Ky)=
{uirj: 1<i<m,1<j<nxy;:1<i<(m-1)(n—1)}. Define a func-
tion f:V(Kp,U(m—1)(n—1)K,) > {0,1,2,3,4,...,p+ 3¢—1=
m+n+3mn+5@m-—1)(n—1)— 1} such that

1. flu)=4n(i— 1) for 1 <i<m,

2.f(v,):m+n+3mn+5( —1(n—-1)—-4j+3for1<j<n

3. fx)=1+2(i—-1)for1<i<(m-1)(n-1),

4. fy)=4m—-1)n—-1)-2((-1)+1for1<i<(m—-1)(n—1).
The induced edge label function f* is defined as follows:

) =m+n+3mn+5m-1)(n-1)-1)/2-2n(i-1) -2(j — 1)

for 1<i<m1<j<n and f'(xy;) =2(m—-1) (n—-1)-2(1-1)

for1<i<(m-
labeling of Ky n U (m —

1)(n — 1). Thus, fis a Skolem even difference mean
H(n—-1K,. O

The Skolem even difference mean labeling of K(2,3) U 2K; is
shown in Fig. 9.

Theorem 3.8. The graph K;,UnK, is a a Skolem even difference
mean graph graph for alln > 1.

Proof. Let V(K;,UnK;) = {vo, z/] 1<j<nu{x,y :1<i<n}
and E(Ki,unk,)={vovi,xy;: 1 <i<n}. Define a function
f:V(KinunKy)—{0,1,2,3,.. ,p+3q 1=9n} such that f(z) =

fvi)=8n—-4(i—1) for 1 <i<n,f(x)=2i—1for 1<i<n, and
fly;) =4n—2(i—1) for 1 <i < n. The induced edge label function

f* is defined as f"(vov;)=4n-2({i-1) for 1<i<n, and
0 12
9
3 7
32 28 24

Fig. 9. K(2,3) U 2K, is a Skolem even difference mean graph.

0 1 12
3 10
5 8
o ———o
24 20 16

Fig. 10. K;5 U3K; is a Skolem even difference mean graph.

0 12 4 16

oO— 0

3 11

[ ]
40 36 32

Fig. 11. K(1,1,3) U 3K, is a Skolem even difference mean graph.

f'(xy;) =2n—2(i—1) for 1 < i< n. Thus, fis a Skolem even differ-
ence mean labeling of K, U nKz O

The Skolem even difference mean labeling of K;3uU3K, is
shown in Fig. 10.

Theorem 3.9. The graph K1, UnK, is a Skolem even difference
mean graph for alln > 1

Proof. Let V(K110 UNKy) = {u,w, u, x,y;:1<i<n} and
E(Ki10UnKy) = {uw, uu;, wu, x;y; : 1 <i<n}. Deﬁne a function
f:V(I<1,17nun1<2)H{0,1,2,3,...,p+3q71:4(3n+1)} such that
f(w)=0,f(w)=4nf(u;)=4(3n—i+2) for 1 <i<n, f(x;)=2i-1
for 1 <i<n,f(y;) =4n+1),f(y;) =4n—2i+3 for 2 <i< n. The
induced edge label function f* is defined as follows:

*

1 f(uw) =

2. ff(uw) = (n—1+2)f0r1 i<n,
3. ff(wyy) =22n—i+2) for1 < 1<n
4. f( 2(n+1),

5. f(x

X1y4) =
Vi) =2n—i+1)for2<i<n

Thus f is a Skolem even difference mean labeling of
K]ﬁ]\n unk,. 0O

The Skolem even difference mean labeling of K(1,1,3) U3K; is
shown in Fig. 11.

4. Conclusion

In this paper first we show that there exist Skolem odd differ-
ence mean labeling for graphs with non-cycle and non-tree compo-
nents. Further, we introduce the concept of Skolem even difference
mean labeling. We conclude the paper with the following open
problem.

Problem 4.1. Establish the Skolem even difference mean labeling
of GUnK, where G is a (complete) multipartite graph and n > 1.
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