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Abstract-lf u and v are vertices in a simple and
undirected graph. A distance d(u,v) is the shortest
path between u and v in G. For an ordered set
W = {w,wy,...,wi} of vertices and a vertex v € G,
the representation of v with respect to W is the ordered
ktuple r(v|W) = {d(v,w),d(v,ws),...,d(v,ws)}. A
dominating set W in a connected graph G is a metric-
locating-dominating set (MLD), if r(v|W) for v € V(G)
are distinct. The metric-location-domination number
of G denotes ) (G) is the minimum cardinality of
an MLD-set in G. The purpese of this paper is to
find the metriclocation-domination number of some
exponential graphs. By an exponeatial graph, we mean
a graph formed by combining two graphs G and
H, where each edge of graph G is replaced by the
graph H, denote by G”. We have determined the
metric-location-domination number of some exponential
graph, namely P, %' and P, "™,

2010 Mathematics Subject Classification: 05C78

Index Terms: metric-locating-dominating, metric-
location-domination number, exponential graph.

1. INTRODUCTION

Graph theory is one part of mathematics were
very useful to help solve a problem in life. If a
problem in life represented in graph it will be easier
understandable and simpler, so it is easier to solve.
For example, shortest path in transport problems that
can represented in the form of graphs (Chartrand dan
Lesniak [3]).

A graph G is a finite nonempty set of
V(G) = {v1,,...,v,} called vertex and E(G) =
{e1,€2,...,€,} is every pair sets of V(G) called
edge. Member of the vertices V(G) (cardinality),
denoted by |V/(G)), called the order of the graph G. A
graph G called a simple graph if each side of graph G
connecting two different vertices and each of the two

vertices different in the graph G is only connected by
one edge. A Graph G connected if any two vertices
u and v in the graph G there is always a path that
sequence of vertex and edge which connects u to v,

The distance between two vertices u and v
dg(u,v) in a connected graph G is the length of
the shortest path from u to v in G.Representations
of vto Win G is a vector with k tuple r(v|W) =
(d(v,wy),d(v, w3), ..., d(v, wg)) to its components is
the distance of v to all vertices in W. The set W is
called a locating set if r(u|W) = r(v|W) then u = v
for u,v € G. Furthermore, a set W C V(G) is a
dominating set of G if every vertex in V(G) - W is
adjacent to a vertex of W. The domination number
v(G) is the minimum cardinality of a dominating set
of G. A dominating set of cardinality v(G) is called
a (G)-set. The literature on this subject has been
surveyed and detailed in the two books by Haynes
et,al [8] and [9).

The concepts of a locating set and a dominating
set merged by defining the metric-locating-dominating
set, denoted by an MLD- set, in a connected graph G
to be a set of vertices of G that is both a dominating
set and a locating set in G (Henning and Oellermann
[7)). Henning and Oellermann [7] define the metric-
location-domination number ¢ (G) of G to be the
minimum cardinality of an MLD-set in G. An MLD-
set in G of cardinality y(G) is called a 7 (G)-set.

The study and development of the concept MLD-
set continued among others by Iswadi cite Iswlla,
cite Iswl1b, C 'a ceres et al cite Cacl3, and Palupi
cite Pal13 concept MLD-set still studied and devel-
oped. Such research become a reference to search for
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metric location domination number of other graph. By
an exponential graph, we mean a graph formed by
combining two graphs G and H, where each edge of
gmthisreplacedbytlwgmth.denotebyG”.a
P, B*= graph and P,"™ graph is the one that has not
been studied its metric location domination number.

I1. THE RESULT

Suppose G is a graph with vertices v and edge
e, where each edge e of a graph G is an exponential
graph of another graph, for example a graph H. By
an exponential graph, we mean a graph formed by
combining two graphs G and H, where each edge of
graph G is replaced by the graph H, denote by G¥.

A P.B graph where n > 2m > 2 is an
exponential graph with the vertices and the edge
respectively,

V = {zil<i<na}Jzijll<i<n-1,
1<j<m}

B = {2.’1.‘4.1'1 <t<n-— l} U{z.-x.-_,—l
1<i<n-11<ji<m}y
{zipazil1 <i<n-1,1<j<m},

and have |V| = mn—m+n and |E| = 2mn—-2m-1.

Teorema 1. If P,,%*™ is the exponential graph where
n>2,m> 2 then,
D) Ym(P®*™)=mn-mn=23adm>2
2) Ym(PB™)=mn-m—-n+1+|3],n>4
and m > 2.

Proof. Metric location domination number of Py, %~
graph consists of two cases, that is n = 2,3 and
another n (n > 4).

Case 1. Let n = 2,3 dan m > 2. If we choose
W = {2(4.1'1 < i < n-—l} U{z,-,-|1 < i <
n-1,1< j < m~1}. Then W is dominator
because of every vertex V(P,%'™) — W adjacent
with a vertex from W, Obtained representation of any
vertices of the P,%*~ graph with respect to W are
distinct, namely,

r(zW) = {(aix),1<i<n1<k<
mn — m}

r(zilW) = {(ax),1<i<n1<j<m,
1<k <mn-—m}

where (i) (aijx) = |k+1—d/for1 <i<nl <
k< n-1; (i) (a) = kﬂ:n]—nl for 1 <

i< 3-‘!:1—!!";l y—1<k < mn-—m; (i) (a;x) =
L’t"l__lu for[f-;-’iulﬁﬂ >iz2nn—-1<k<

mn — m. Furthermore, (i) (aijx) = k+ 1 — i for
1Si<k+1L,1<j<m1<k<(n-1)(Gi
(i) =i—kfork+1<i<ml1<j<ml<
k < (n—1); (iii) (aijx) =0fori= [&"*‘sl_:ln],je
(k+1-n) mod (m—1),n—1 < k< mn—m; (iv)
(@i zx) = 2 for 4,7, and k otherwise

Consequently W is MLD-set with nm — m ele-
ments. In the case n = 2,3 not found a MLD-set
with elements less than mn —m. Thus ya (P ) =
mn-m, forn=23,and m > 2.

Case 2. Suppose n otherwise (n > 4) and m > 2.
For n = 5(mod 3),n = 6(mod 3), if we choose W =
{2l <i< [P U{z1 <i<n-1,1%<
j € m—1}. Then W is dominator because of every
vertex V (P, ®*~)~W adjacent with a vertex from W.
Obtained representation of any vertices of the P, %'~
graph with respect to W are distinct, namely

r(z|W) = {(eix),1<i<nl<k<
mn-m-n+l+|3]}

r(zij|W) = {(aijn)1<i<n,1<j<m,
1<k<mn-m-n+1+|3]}

Where (i) (aix) = 13k -1 -4 for 1 < i <

nl < k< [3]: ) (an) = [SE] -i+1
for 1 < i< [’%'_*,llk > [21: Gii) (aix) =
i—ff;"‘ia‘,l r["—;ﬁr’>izn,k>[§].
Furthermore (i) (a;jx) = 3k—-1—-ifor1 <4 <
3,1 < j < ml <k < (3G (ai58) =
i-3%k+2for3k <i<nl<j<mlcs

< 3% @) (o) = i = [53Y].5 =
(k—[31)( mod (m — 1)),k > [§]: (v) (aiz) =2
BB, (k- [§1)(mod (m -

for 1 = -~
D),k > rsl W(sisk) = l"[” ” o

]s—[ﬁ ,a#[—ﬁg—l‘1<1<m,k>[ﬂ
Representation of V(P,”*™) with respect to W
are distinct. So we have W is MLD-set with mn —
n—m+1+|§] elements. in the case n > not found
a MLD-set with less elements. Thus ya¢(Pa®*") =
m-n—-m+1+ |3 forn>4,andm =2
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From Case 1. and Case 2. proved that
e (PoB™) = mn —m, for n = 2,3, and m > 2,
otherwise for n > 4,m > 2 we have 1ar(P. %) =
mn-m-n+1+|[3]. ]

Furthermore, a P,"= graph where n > 2,m > 3
is an exponential graph with the vertices and the edge
respectively,

V = {zij1<isn-11<j<m-1}|)
{Zam}Umll <i<n-1}
E = (xi,l$i+1'l|1$i5n_2}u

{zn—l,lzn,m} U
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m > 5 not found a MLD-set with less elements. Thus
Tu(Pa™) =n—1+2(752)

Case 3. Forn > 3 and m > 5, If we choose W =
{ull <i<n-1}U {za)1 <5 < 2523V
{#ziginl 2 € i < m-21 < j < =AY
{Zn-12541] 1 £ < [252]}, then W is dominator
because of every vertex V(P,"») - w adjacent
with a vertex from W. Obtained representation of
any vertices of the P,"'™ graph with respect to
W are distinct. Consequently W is MLD-set with
n—1+2(2:2]| + (n - 3)| 54| elements. In the
case n > 3 dan m > 5 not found a MLD-set

{zijzijt1]l <i<n—-1,1<j <m—2}|Jwith less elements. Thus 'yM(P,.W"') =n-1+

{zis11Zim1|1 <i<n -2}
{zn,mzn—l.m—l} U
{vizijl1<i<n-11<j<m-1}|
{yiziz1a|1 <i <n -2}

and have |V| =mn —m + 1 and |E| = 2mn — 2m.

Teorema 2. If P,"™ is the exponential graph where
n>2,m>3 then,
1) m(Pa"")=n—-1forn>2and m=3,4;
2) ym(Pa"™) =n—1+2|253] forn =2 and
m>5;
3) yu(Pa"™) = n—142( 232+ (n-3)| B4
forn>3andm>5.

Proof. Metric location domination number of Py, "™
graph consists of three cases,

Case 1. For n > 2 and m = 3,4. If we choose
W = {y|l € i € n~ 1}, then W is dominator
because of every vertex V(P,"=) — W adjacent
with a vertex from W. Obtained representation of
any vertices of the P,"™ graph with respect to W
are distinct. Consequently W is MLD-set with n — 1
clements. In the case n > 2 and m = 3,4 not found
a MLD-set with less elements. Thus v (P,"™) =
n-1.

Case 2. For n = 2 and m > 5. If we choose W =
wll <i<n-1}U {(mashl < j < |25}V
{#a-12j41] 1 < j < |252]}, then W is dominator
because of every vertex V(P,"™) — W adjacent
with a vertex from W. Obtained representation of
any vertices of the P,"= graph with respect to
W are distinct. Consequently W is MLD-set with
n—1+ 2253 elements. In the case n = 2 and

2|22 | + (n — 3)| ™). From Case 1., Case 2.,
and Case 3. proved that for n > 2,m = 3,4 then
ywm(P"™) = n—-1.Forn = 2m > 5 then
T (Pa¥™) =n-1+2|2:3|. Frn>3,m>5
then yar(Pa™™) = n—1+2| 253 | + (n-3) 254
0

I11. CONCLUSION

We have shown the existence of Metric-Location-
Domination Number of some exponential graph,
namely P,%", P,"~ and C,® graphs. We can
prove that (i) yu(Ba®™) = mn —m, for n =
2,3;m > 2 and ypr (P ®*™) = mn—m—n+1+|2],
for n > 4,m > 2. Thus, we propose the following
open problems. (ii) ya (Pa®™) = n~1forn > 2 and
m=3,4; 7M(in“)=n—1+2|_"—‘?j forn=2
and m > 5; and yu(P,"™) = n— 142|258 +
(n—3)| =54 forn >3 and m > 5.

Open Problem 1. Find the metric-location-
domination number in the other graph.

Open Problem 2. Let P, be a line graph and H be
any graph. How many yas(Pa™).
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