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Abstract. Let Sbe the set of all open edge neighborhood setsgd®dfG = (V, E) Let

X, ¥, zbe three variables each taking value + or —. T™ue eeighborhood transformation
graphN.G**is the graph havingJS as the vertex set and for any two vertinesdv in

E O S uandv are adjacent ilN,G**if and only if one of the following conditions futs!:

() u, vO E.x =+ if u, vOI F whereF is an open edge neighborhood seGok = — if u, v

O F whereF is an open edge neighborhood seGofii) u, v0 S.y= +ifun vz y=
—ifunv=eq (i) uOEandvO S.z=+ifulv. z=—iful v. In this paper, we initiate
a study of edge neighborhood transformation grafitss characterizations are given for
graphs for which (iN.G" ™" is totally disconnected (iilNo(G) = NG and (iiiNs{G) =
NEG+++.
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1. Introduction
By a graphG = (V, E) we mean a finite, undirected without loops, nplétiedges or
isolated vertices. Any undefined term in this papay be found in Kulli [1].

Let G be a graph withM| = p vertices andg| = q edges. For any edgeJE, the
open edge neighborhood 9¥te) of e is the set of edges adjacentdolLet E = {e,,
e,...,6q). Let S= {N(ey), N(e,), ..., N(e;))} be the set of all open edge neighborhood sets
of edges ofG.

The edge neighborhood gralG) of a graphG = (V, E)is the graph with the
vertex seE]Sin which two verticesi andv are adjacent ifi 0 E andv is an open edge
neighborhood set containing This concept was introduced in [2]. Many otherpgra
valued functions in graph theory were studied, deample, in [3 -16] and also graph
valued functions in domination theory were studfed.example, in [17- 28].

The open edge neighborhood gray(G) of a graphG is the graph with the
vertex setSin which two verticesu andv are adjacent ifi n v # @. This concept was
introduced in [29].
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The common edge neighborhood gr&gl{G) of a graphG is the graph having
the vertex sek and with two vertices adjacent M.(G) if there exists an open edge
neighborhood set i containing them. This concept was introduced ifj.[29

The middle edge neighborhood gragk(G) of a graphG = (V, E)is the graph
with the vertex seE 0 SwhereSis the set of all open edge neighborhood sets afid
with two verticesu andvin Me(G) adjacent ifu, v0 Sandu n v# @orud E andvis an
open edge neighborhood set containinghis concept was introduced by Kulli in [30].

The semientire edge neighborhood gr&aliG) of a graphG = (V, E)is the
graph with the vertex s&1SwhereSis the set of all open edge neighborhood set of
and with two verticeau, vin Ns{G) adjacent ifu, v N whereN is an open edge
neighborhood set iG or u 00 E andv is an open edge neighborhood set containing
This concept was introduced in [31].

The entire edge neighborhood graph(G) of a graphG = (V, E)is the graph
with the vertex sefE [0 SwhereSis the set of all open edge neighborhood set with
two verticesu, vin N.{G) adjacent ifu, vO N whereN is an open edge neighborhood set
in Goru, vid Sandun v#@oruldE andvis an open edge neighborhood containing
This concept was introduced by Kulli in [32].

Let G be the complement @.
Recently many new transformation graphs were stljdior example, in [33 -
38]. In this paper, we introduce edge neighborhtoaasformation graphs.

2. Edge neighbor hood transformation graphs

The entire edge neighborhood graph of a graph redpus to introduce edge
neighborhood transformation graphs. We now defifgeeneighborhood transformation
graphsG®*whenx or y or zis either + or —.

Definition 1. Let G = (V, E)be a graph. LeB be the set of all open edge neighborhood
sets of edges ob. Let X, y, zbe three variables each taking value + or —. Tigee
neighborhood transformation grapbhG®*is the graph havingS as the vertex set and
for any two verticess andv in E O S u andv are adjacent if and only if one of the
following conditions holds:
() wu,vOE x=+ifu, vO FwhereF is an open edge neighborhood seGofx=— if
u, v,00 F whereF is an open edge neighborhood seGof

(i) u,vdOS.y=+ifunvzey=—ifunv=aq
(i) uODEandvOSz=+ifulv.z==ifulwv.

Using the above edge neighborhood transformati@nfind eight distinct edge
neighborhood transformation grap®&G ™, NG %, NG, NG, N.G™ ~, NG,
NG " NG -

Example 2. In Figure 1, a grapls, its edge neighborhood grapRsG™", NG ™7, NG~
** andN,G" ~are shown.
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Figure 1

+++

3. The edge neighbor hood transfor mation graph N.G
Among edge neighborhood transformation graphs erthé entire edge neighborhood
graphNe{G). It is easy to see that

+++

Proposition 4. For any graplG without isolated verticeN.dG)=N.G .

Remark 5. For any graphG without isolated vertices, the edge neighborhocablgr

Ne(G) of Gis a spanning subgraph NG ™.

Remark 6. For any graphG without isolated vertices, the middle edge neighbod

+++

graphM.{G) of Gis a spanning subgraph H{G™"".

Remark 7. For any graplG without isolated vertices, the semientire edge mzighood

+++

graphNs{G) of Gis a spanning subgraph dfG" .
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Remark 8. For any graplG without isolated vertices, the open edge neighbmttgraph
No(G) and the common edge neighborhood gr&l{G) are vertex and also edge

disjoint induced subgraphs BfG"™*".

€

1

{e, ¢ {e, ¢
e e,
{e, ¢
Kl, 3 NeK1,3+++
Figure2:

Remark 9. Form Figure 1 and Figure 2, we hdV;™" = NK; 3. But G # Ky s

Theorem 10. N.G™* = K, if and only ifG = nK,, n=1.
Proof: Supposes = nK,, n21. Then each component @fis an edge. TheN(e)is a null
set. ClearlyN.G*** = K.

Conversely suppos¥.G™**=K,. We now prove thaG = nK,. On the contrary,
assumes # nK,. Then there exists a componeniGivhich has at least 2 edges, s&y=
e, andvw = e,. ThenN(e,) andN(e,) are nonempty open edge neighborhood sets of edges
e, and e, respectively. ThuiN.G*** contains an edge. Thi&G"** # K., which is a
contradiction. Hence each componenGaé an edge. Thug = nK,.

+++

Theorem 10 may be written as
Theorem 11. NG™" is totally disconnected if and only if each comgonofG is K.

Theorem 12. NG = 2mP; if and only ifG=mP;, m> 1.
Proof: SupposeG = mP;. Then each open edge neighborhood set of an efdgg o
contains exactly one edge. Thus the correspondingx of open edge neighborhood set
is adjacent with exactly one vertexNgG™". SinceG has 2n edges, it implies thab has
2m open edge neighborhood sets. ThY&™™ has 4n vertices and the degree of each
vertex is one. Thus.G™ = 2mP..

Conversely supposbl.G™ = 2mP,. We prove thatG = mP;, m=1. On the
contrary, assumé& # mPs;. We consider the following two cases.
Case 1. Supposé&s = mP,. By Theorem 10N.G"* = mP,, which is a contradiction.
Case 2. Supposes = mG,, whereG, is a component o with at least 4 vertices. Then
there exists at least one open edge neighborhddd sentaining two or more edges of
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G. Then v together with two edges will form a subgraph in N.G™, which is a
contradiction.

From the above two cases, we conclude @&mtmPs.

We characterize grapl@&for whichN.G""* = N, (G).
Theorem 13. For any graplt without isolated vertices and without isolated exige

Ne(G) O NG (1)

Furthermore, equality in (1) holds if and only W¥eey open edge neighborhood set
contains exactly one edge.

Proof: By Remark 5, Ne(G) O NG,

We now prove the second part.

Suppose equality in (1) holds. Assume an open adighborhood set of an edge
of G contains at least two edges, saye,, ..., €. n=2. Then the corresponding vertices
of e, &,..., & are not mutually adjacent iINy(G), but they are mutually adjacent in
N.G™". HenceN«(G) # NG, which is a contradiction. Thus two or more edge&
are not in the same open edge neighborhood ses$. fifloives that every open edge
neighborhood set contains exactly one edge.

Conversely, suppose every open edge neighborhebdostains exactly one
edge. Then every pair of open edge neighborhoosl afeG are disjoint. Hence the
corresponding vertices of open edge neighborhotdis®.G"** are not adjacent. Thus
NeG™ O Ne(G) and sinceaNy(G) O NG, it implies that equality in (1) holds.

Proposition 14. If G =mP;, m=1, thenN«(G) = NG .
Proof: This follows from Theorem 12 and Theorem 13.

Next we characterize grap@sfor whichN.G™™ = Ns{G).

Theorem 15: For any graplt without isolated vertices and without isolated exige
NsG) O NG (2

Furthermore, equality in (2) holds if and only ifeey pair of open edge neighborhood
sets of edges @ is disjoint.
Proof: By Remark 7NsdG) O NG,

We now prove the second part.

Suppose equality in (2) holds. We prove that evpair of open edge
neighborhood sets of edges®@fis disjoint. On the contrary, assurNg No,..., Ny, k=2
are open edge neighborhood sets of edgés safich thaiN; n N; # ¢, 1<i, j<k, #]. Then
the corresponding vertices Nf andN; are not adjacent iNs{G) and they are adjacent in
N.G™. HenceNs{G) # NG, which is a contradiction. Thus every pair of opsiye
neighborhood sets @ is adjacent.

Conversely suppose every pair of open edge neigbbd sets of5 is disjoint.
Then two vertices corresponding to open edge neigifdnd sets cannot be adjacent in
NeG™. HenceNG™ [ NedG) and sinceNs{G) O NG, it implies that equality in (2)
holds.

31



10

11.

12.

13.

14

15

16.

17.

18.

19
20

21.

22.

V.R. Kulli
REFERENCES

V.R.Kulli, College Graph TheoryVishwa International Publications, Gulbarga,
India (2012).

V.R.Kulli, On edge neighborhood graphs, submitted.

V.R.Kulli, On common edge graphsk, Karnatak University S¢il8 (1973) 321-324.
V.R.Kulli, The block-line forest of a graplpurnal of Computer and Mathematical
Sciences6(4) (2015) 200-205.

V.R.Kulli, On line block graphsinternational Research Journal of Pure Algepra
5(4) 40-44 (2015).

V.R.Kulli, On full graphs,Journal of Computer and Mathematical Sciencg&®)
261-267 (2015).

V.R.Kulli, The semifull graph of a grapnnals of Pure and Applied Mathematics
10(1) (2015) 99-104.

V.R.Kulli, On block line graphs, middle line graplsd middle block graphs,
International Research Mathematical Archi¥£5) (2015) 80-86.

V.R.Kulli, On semifull line graphs and semifull loko graphsJournal of Computer
and Mathematical Science®(7) (2015) 388-394.

. V.R.Kulli and M.S.Biradar, The middle blict grapli graph,International Research

Journal of Pure Algebrgg(7) (2015) 111-117.

V.R.Kulli, On full line graph and the full block gph of a graph]nternational
Journal of Mathematical Archivé(8) (2015) 91-95.

V.R.Kulli and N.S.Annigeri, The ctree and totalegrof a graplvijnana Ganga 2
(1981) 10-24.

V.R.Kulli and B.Basavanagoud, On the quasivertetaltgraph of a graph,).
Karnatak University Sgi42 (1998) 1-7.

. V.R.Kulli and M.S. Biradar, The point block graphagraph,Journal of Computer

and Mathematical Sciences(5) (2014) 476-481.

. V.R.Kulli and K.M.Niranjan, The semi-splitting blkagraph of a graphjournal of

Scientific Researcl2(3) (2010) 485-488.

V.R.Kulli and N.S. Warad, On the total closed néghrhood graph of a grap8,
Discrete Mathematical Sciences and Cryptograph{2001) 109-114.

V.R.Kulli, The edge dominating graph of a graph. Advances in Domination
Theory |, V.R.Kulli, ed., Vishwa International Pidations Gulbarga, India (2012)
127-131.

V.R.Kulli, The middle edge dominating graphlournal of Computer and
Mathematical Scienced(5) (2013) 372-375.

. V.R.Kulli, The entire edge dominating gragcta Ciencia Indica40(4) to appear.
. V.R.Kulli, The common minimal total dominating gtap). Discrete Mathematical

Sciences and Cryptographl/7 (2014) 49-54.

V.R.Kulli, The total dominating graphbAnnals of Pure and Applied Mathematics
10(1) (2015) 123-128.

V.R.Kulli and R.R.lyer,The total minimal dominating graphn Advances in
Domination Theory I, V.R.Kulli., ed., Vishwa Intational Publications, Gulbarga,
India, (2012) 121-126.

32



23.

24.

25.

26.

27.

28.

29.

30.

31
32
33

34

35.

36.

37.

38

On Edge Neighborhood Transformation Graphs

V.R.Kulli, and B.Janakiram, The common minimal doating graph|ndian J.Pure
Appl. Math 27(2) (1996) 193-196.

V.R.Kulli, B.Janakiram and K.M.Niranjan, The vertexinimal dominating graph
Acta Ciencia Indica28 (2002) 435-440.

V.R.Kulli, B Janakiram and K.M. Niranjan, The doratmg graph,Graph Theory
Notes of New York, New York Academy of Sciedée2004) 5-8.

B.Basavanagoud, V.R.Kulli and V.V.Teli, Equitabt¢ati minimal dominating graph,
International Research Journal of Pure Algeb8410) (2013) 307-310.
B.Basavanagoud, V.R.Kulli and V.V. Teli, Semientaguitable dominating graphs,
International Journal of Mathematical Combinatori@s(2014) 49-54.
B.Basavanagoud, V.R.Kulli and V.V.Teli, Equitablengnating graphinternational
Research Journal of Math. Sci. and Engg. Ap@(8) (2015) 109-114.

V.R. Kulli, The open edge neighborhood graph arddabmmon edge neighborhood
graph of a graph, International Journal of Mathécah#Archive,

V.R.Kulli, On middle edge neighborhood graphs, pirgp

. V.R.Kulli, On semientire edge neighborhood grapla gfaph, submitted.
. V.R.Kulli, On entire edge neighborhood graph ofapd, preprint.
.V.R.Kulli, On qlick transformation graphsjnternational Journal of Fuzzy

Mathematical Archive8(1) (2015) 29-35.

. V.R.Kulli, On entire dominating transformation grepand fuzzy transformation

graphs/nternational Journal of Fuzzy Mathematical Archi8€l) (2015) 43-49.
V.R.Kulli, Entire total dominating transformatiorraghs, International Research
Journal of Pure Algebres(5) (2015) 50-53.

V.R.Kulli, Entire edge dominating transformatioraghs,Inter. Journal of Advanced
Research in Computer Science and Technol®@) (2015) 104-106.

V.R.Kulli, On neighborhood transformation graplsnals of Pure and Applied
Mathematics10(2) (2015) 239-245.

.V.R.Kulli, On entire equitable dominating transfation graphs and fuzzy

transformation graphspurnal of Computer and Mathematical Sciend&8) (2015)
449-454,

33



