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On Reverse Super Edge Magic Total Labeling of Subdivided Trees

Abdul Raheem
Department of Mathematics,
National University of Singapore, Singapore 119076

rahimciit7 @gmail.com
Abstract
A reverse edge magic total labeling of a graph &is a one-to-one map A :
V(G)VEWG) - {1,2,..,|[V(G) VE(G)|} =[1,|V(G) U E(G)|] with
the property that there is an integer constant £ such that {A(xy) —

(A +2(0)/xy € V(®)} =k. If (V(G)) =[1,IV(G)] then the
reverse edge magic labeling is called reverse super edge-magic labeling.
In this paper we will formulate the reverse edge magic labeling of two
subclasses of trees.

Keywords: star, subdivision of star, reverse super edge magic labeling

Introduction

All graphs in this paper are finite, undirected, simple and planar. The
graph G has the vertex set V(G) and the edge set E(G). A (v, €) graph G
is a graph such that |[V(G) |= v and | E(G) |= e. A general reference for
graph-theoretic ideas can be seen in [1,2]. A labeling (or valuation) of a
graph is a map that converts graph elements into numbers (usually to
positive or non-negative integers). In this paper, the domain will be the
set of all vertices and edges and such a labeling is known as total
labeling. Some labeling alternatively uses either the vertex-set or the
edge-set and we shall address them as vertex-labeling or edge-labeling,
respectively.

Definition 1.1. A reverse edge magic total labeling of a graph G is a one-
to-onemap A: V(G)VE(G) - {1,2,...,[V(G) VE(G)|} = [1,|V(G) U
E(G)|] with the property that there is an integer constant k such that
{A(xy) — (A(x) + A(y))/xy € V(G)} = k.

Definition 1.2. X is called the reverse super edge magic total labeling

and G is known as a reverse super edge magic total graph. Enomoto et
al. [3] proposed the following conjecture,

Conjecture 1.1. Every tree admits a super edge magic total labeling.

In favor of this conjecture, many authors have considered a super
edge magic total labeling for different classes of trees. For detailed
studies the reader can see [4-14].
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Definition 1.3. Let n; > 1,1 <i<r and r > 2. A subdivided star
Sb(nq,n,, ..., n,.) is a tree obtained by inserting n; — 1 nodes to each of
the ith edge of the star K ,.. Let us define the set of nodes and edges as
follows,

Vie)={cdu{xlli<i<r1<i<n}and E(G)={cx;!|]1<i<
ryu{xlixtiti1<i<r; 1<1<n —1}

However, the investigation of different results related to a reverse
super edge magic total labeling of the subdivided star Sh(n,, n,, ...,n,)
for n; # n,, ..., # n, is still an open problem. In this paper, we will
formulate a reverse super edge magic total labeling of the subclasses of
subdivided stars denoted by Sh(mn, mn, mn,2mn,ng, n,,...,n,) and
Sb(mn, mn.2n,2n + 2,4n + 3, ng, ..., n,.) under certain conditions.

Let us consider the following Lemma which we will use frequently
in the main theorems.

Lemma 1.1. A graph with vertices v and e edges is reverse super edge
magic total labeling if and only if there exists a bijective function
A:V(G) — [1,v] such that the set consists of consecutive integers. In
such a case, A extends to a reverse super edge magic total labeling of G
with magic constant k = 2v — s — 1, where s = max (S).

2. Main Results

In this section, we will prove the main results related to a reverse super
edge magic total labeling of the more generalized subclasses of
subdivided trees.

Theorem 2.1. The graph G = Sb(n,n,n,n,2n,n,, ...,n,.) admits the
reverse edge magic total labeling for any odd n >3, r =26, n, =
2P*n—-2p+1land6<p<r

Proof: Let v = |V(G) |and e = |E(G)| then
v=6n+1+Yi_2*n—2tlande=v—1

Let us define A : V(G) - [1, v] as follows,

r

A(0) = (4n +2) + Z[zf-sn —t+6]

t=6

Forodd1<[lI<n;wherel<i<5andforl<i<r:
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lL+1
( 1 ’ if w=xk
2
l2_1 . 1
n+1—T, if w=ux,"2
l3—-1 .
Aw) =4 (n+2)+ > ifw=ux3'
l4_ . 1
2(n+ 1)+ > if w=ux,"
l5_ . 1
\(3n+2)— > ifw=xgs

A0 = Bn+2) + XL 28 n—t + 6] —l‘% accordingly.
Foreven1 <l<n;andy = (3n+2) + X1-¢[2®n + 1], where 1 <
i<5andfor6 <i<r:

( Iy —2
+D-5—,  ifw=x"

12_2

2 )
l3_2 . 1
Aw) =4 (y+n+1)+ > if w=ux3'"

y+n-1)—

lf w = lez

(y+2n—1)+l47_2, if w=x,"
I — 2

5
AGt) = (v +3n = 1) + Bh_g [2°7°(3n) — 2t + 11] -2
Accordingly.

(¥ +3n-1) - if w=uxg'

By using the above scheme of labeling, we get the set of edge-sums
consecutive integer sequenceS = [y + 2,y + 1+ e]. Therefore, by
Lemma 1.1 can be extended to a reverse edge magic total labeling with

magic constant k = (3n — 2) + YL_([2t7%(3n) — 2t + 10].

Theorem 2.2. The graph G = T(3n, 3n, 3n, 3n, 6n, n, ..., n,.) admits the
reverse edge magic total labeling with k = 2v — s — 1 for any odd n >
3,r=26,n,=2"°Bn)—2t+1land6 <p <r

Proof: Let v = |V(G) |and e = |E(G)| then
v=_18n+1)+YI_([2*Bn)—2t+11]ande=v —1
Let us define A2: V(G) - [1, v] as follows,
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Ac) = (12n +2) + Z[zt-5(3n) —t+6]
t=6

Forodd1<l<n;,wherel<i<5andforl1<i<r:
( L +1

2’ if w=x"
l,—-1 ] :
3n+1-— > if w=x,2
l. —
A(W)=<(3n+2)+32 , ifw=ux3'
l,—1 .
(6n+2) — 5 if w=ux,b
l5_1 . 1
\(9n+2)— > if w=xgs

A0 = (I +2) + XL_g[2875(3n) — t + 6] —l‘% accordingly.

Foreven1 <l <m;andy = (9n+2) + X1 287°(3n) — t + 6,
wherel <i<5andfor6 <i<r:

( I, —2
(y+1)12 , if w=uxh
l,—2
(y+3n—1)—22 , if w=x,b
l.—2
A(W)=<(y+3n+1)+32 , ifw=x313
l4—_2 . 1
y+6n—-1)— > if w=x,"
15_2 . 1
k()/+9n—1)— > if w=xgs

AGH) = (v +9n = 1) + Bh_g [2°7°(3n) — 2t + 11] -2

accordingly.

By using the above scheme of labeling, we get the set of edge-sums
consecutive integer sequenceS = [y + 2,y + 1+ e]. Therefore, by
Lemma 1.1 can be extended to a reverse edge magic total labeling with
magic constantk = (9n — 2) + Y [287°(3n) — t + 5].

Theorem 2.3 The graph G = Sh(mn, mn, mn, 2mn, n, ...,n,.) admits
the reverse edge magic total labeling with k = 2v — s — 1 for any odd
n>3,r>6n,=2""*n-2p+1land6 <p <r

SCIENTIFIC INQUIRY AND REVIEW

23

Volume: 2 lesue: 111 2018

|
%mu



On Reverse Super Edge Magic Total Labeling of ...

Proof: Let Let v = |[V(G) |and e = |E(G)] then
v=(6kn+1)+Yl_([2"*kn—-2m+11]ande =v —1
Let us define 2: V(G) — [1, v] as follows,

A(C) = (4kn +2) + Z[Zm‘Skn —m + 6]

t=6
Forodd1<l<n;,wherel<i<5andforl1<i<r:
L+1
( ! ) if w=x
2
l, — ) o
mn+1-— > if w=x,2
l_
A(W)=<(mn+2)+32 , if w=x3

l4_1 . _ 1
2(mn+2) — > if w=ux,"

l —
\(Smn+2)— 52 , if w=xgls

A" = Bmn +2) + Yi_([285mn — m + 6] —l‘% accordingly.

Foreven1 <[l <n;andy = (3kn + 2) + X/_([27%2kn — (m — 6)],
wherel<i<5andfor6 <i<r:

L —2 .
(V"‘UT; if w=x"
lZ_z . 1
y+mn—-1)— > if w=ux,?
l —

A(W)=<(y+mn+1)+32 , if w=x3
l4-_2 . 1
y+2mn—-1)— > if w=x,"

ls —2
k(y+3mn—1)—52 , ifw=xghs

ACx") = (v + 3mn — 1) + Xize [2°7°(mn) — 2m + 11] _ll%z
accordingly.

By using the above scheme of labeling, we get the set of edge-sums
consecutive integer sequenceS = [y + 2,y + 1+ e]. Therefore, by
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Lemma 1.1 can be extended to a reverse edge magic total labeling with
magic constantk = 3mn — 2) + YL_([2¢7¢(mn) — t + 10].

Theorem 2.4 The graph G = Sbh(mn, mn.2n,2n + 2,4n + 3, n,, ..., n,.)
admits the reverse edge magic total labeling withk = 2v —s — 1, for
anyoddn >3,r>6,n,=2P">(4n+2)+1land6 <p <r

Proof: Let Let v = |V(G) |and e = |E(G)| then
v=[Qk+8n+6]+Y 2™ Un+2)+1]lande=v—1
Let us define 2: V(G) — [1, v] as follows,

A(c) = [(2k + H)n + 4] + Z[Zm_6(4n +2)+1]

t=6
Forodd1<[l<n;wherel<i<5andfor6 <i<r:
L+1
( ! ) if w=x
2
l, — ) oy
mn+1-— > if w=x,2
l, —
Aw) = 1 (mn+2)+32 , ifw=ux3'
l, —
(m+2)n+2—42 ) if w=xb
le —
\(m+2)n+4—52 ) if w=xg's

A(xl'li) = [(Zk + 4)71 + 4] + Z{=6[2m—6(4n + 2) +1 ]11%1
accordingly.

Foreven1 <l <n;andy = (3kn + 2) + X/_([2¢7%2kn — (m — 6)],
wherel <i<5andfor6<i<r:

( Iy —2
G+D-5—,  ifw=x"

12_2

2 )
L—2 l
Aw)=4¢ F+mn+1)+ > if w=ux3"

+mn—-1) - if w=ux,b

ly —
2 )
s —
2 )
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A D) =[y+(m+Hn+2]+ 3, [27%(4n +2) +1] _zi%z

accordingly.

By using the above scheme of labeling, we get the set of edge-sums
consecutive integer sequenceS = [y + 2,y + 1 + e]. Therefore, by
Lemma 1.1 can be extended to a reverse edge magic total labeling with
magic constantk = (mn + 4) + Yi_[2t7%(4n + 2)].

3. Conclusion

In this paper, we have proved that the following subclasses of
subdivided stars admit reverse super edge magic total labeling,

e For n=3 and k=1 are odd, r =6,
Sb(mn, mn, mn, 2mn, ng, ...,n,) with n, = 2P~* — 2p + 11 for
6<p<r.

eFor n>3 and k>1 are odd, r =6, Sh(mn,mn,2n,2n +
2,4n + 3,ng,...,n, ) With n, = 2P 5(4n+2) + 1for6 <p <r.

The problem is still open for the remaining subclasses of subdivided
stars with different combinations of m and n.
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