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ABSTRACT

The local adjacency metric dimension is one of graph topic. Suppose there are three neighboring
vertexa, b,cinpatha — c. Patha — ciscalledlocalifa, b, c where each has representation: a is not
equals b and a may equals to c. Let’s say, x,y € V(G). For an order set of vertices H =
{hy, h,,..., hy}, the adjacency representation of v with respect to H is the ordered k-tuple
ra(x;|H) = (da(x, hy),dy(x, h3),...,ds(x, hy)), where d,(x,h) represents the adjacency
distance x — h. The distance d,4(x, h) defined by 0 if x = h;, 1 if x adjacent with h, and 2 if x
does not adjacent with h. The set H is a local adjacency resolving set of G if for every two
distinct vertices x, y and x adjacent with y then 74(x;|H) = 74(y;|H). A minimum local
adjacency resolving set in G is called local adjacency metric basis. The cardinality of vertices in the
basis is a local adjacency metric dimension of G, denoted by (dim, ;(G)). Next, we investigate the
local adjacency metric dimension of generalized Petersen graph.

Keywords: Local Resolving Set; Local (Adjacency) Metric Dimension; Adjacency Metric
Dimension; Generalized Petersen.

INTRODUCTION

A graph G is defined by set of V(G) and E(G), the set of vertices and the set of edges
of G, for more details of the definition in [1,2]. The metric dimension is one of interesting
studied graph topics. Local means that every adjacent two vertices or two edges has
distinct representation. Let’s say, there are three neighboring vertex in a path, a, b, c
where each has representation: a = b and a may equals c. Then, the path a — c is called
local. The local adjacency metric dimension is combination of local metric dimension and
adjacency metric dimension [3]. Let G = (V,E) be a connected simple finite graph and u,
vinG. For an ordered set of vertices X = {x;, x,, ..., X}, the adjacency representation of
v with respect to X is the ordered k-tuple r,(v|X) = (da(v,x1),da(v,%x3), ...,
d_A (v,x_k)), where d,(u, v) represents the adjacency distance u — v. d4(u, v) defines by
Oifu=wv;, lifu~wv,and 2 ifu # v. We called X is a local adjacency resolving set of G if
for every two distinct vertices u, v and u ~ v thenr4 (u|X) = r4(v|X). Alocal adjacency
metric basis of G is a minimum local adjacency resolving set in G. The cardinality of
vertices in the basis is a local adjacency metric dimension of G (dim, ; (G)).

The research is originated by Rodriguez, et al. [3] about local adjacency metric
dimension of corona graphs. Marsidi, et. al. Determined the local metric dimension of line
graph of special graphs. Then in 2017 Rinurwati, et al. [5] researched about local
adjacency metric dimension of some wheel related graphs with pendant vertices.
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Recently, Darmaji, et al. [4] studied about local adjacency metric dimension of sun graph
and stacked book graph this year.

RESULTS AND DISCUSSION
In this section, we investigate the local adjacency metric dimension of generalized

Petersen graph GP(n, k) for k = 2 as follows

Theorem 1. The local adjacency metric dimension of GP(n,2) is dim, ;(GP(n,2)) =
3n+2 forn = 4mod 7,

7
Proof. Thevertex set of GP(n,2) is V(GP(n,2)) = {x;,y; : 1 < i < n}. We choose the
local adjacensy resolving set W = {y;; i = 1mod 7} U{y,, — 2} such that we have the
vertex representation respect to H as follows.

r(y;|H) ={2,2,...,2},fori = 3mod 7
~——

3n+2

7
r(y;|H) ={2,2,...,2},fori = 6 mod 7
——

3n+2

7
r(Wn-1lH) =1{2,2,..., 2}
——

3n+2

7
rOml|H) =1{2,2,..,2}

3n+2

7
JH) =1{2,2,..,2,1,2,2,...,2},fori = 2mod 7
r(yilH) = { }, for i = 2mo

i-2 3n—i-3
7 7
r(y;|H) ={2,2,2,..,2,2,2,2,..,2,1,2,..,2,2,2,2,..,2,2,2}, fori = 4,5 mod 7
-~ = v v R v =
i-3 i-2 3n—i-3 3n—i—4
7 7 7 7
r(y;|H) =1{2,2,2,..,2,2,2,2,..,2,1,2,..,2,2,2,2,...,2,2,2}, fori = O mod 7
=~ Y= v v Y — =
i-3 i-2 3n—i-3 3n—i—4
7 7 7 7

The representation in vertex x; € V(GP (n, 2)) follows the representation in vertex
y; such that we have the cardinality of local adjacency resolving set is |H| = |{v;;i =

1mod 7} U {v,_,}| = 22

_— Thus, the upper bound of local adjacency metric dimension of
GP(n,2) is dimA,l(GP (n, 2)) < 3n7+2. Furthermore, we prove that the lower bound of local
adjacency metric dimension of GP(n,2) is dimy;(GP(n,2)) = 3n7+2

dimA,l(GP(n,Z))<3n7+2 3*2 _1 such that we have the same

representation for two adjacent vertices in GP(n,2) namely r(y,|H) # r(y,—|H) =.

. Assume that

, we choose |H|=

{2, ..., 2}. Thus, the local adjacency metric dimension of GP(n, 2) is dimA,l(GP (n, 2)) :3n7+2,
)
forn = 4 mod 7. [ ]
3n+6

Theorem 2. The local adjacency metric dimension of GP(n, 2) is dimA‘l(GP (n, 2)) =

)

7
forn = 5mod 7.
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Proof. Thevertex set of GP(n,2) is V(GP(n,2)) = {x;,y; : 1 < i < n}. We choose the
local adjacency resolving set H = {y;; i = 1mod 7} U{y, — 2} such that we have the
vertex representation respect to H as follows.

r(y;|H) ={2,2,...,2},fori =3 mod 7
———

3n+2

7
r(y;|H) ={2,2,...,2},fori = 6 mod 7
~————

3n+2

7
rWn-1lH) ={2,2,..., 2}
N——

3n+2

7
r(lH) ={2,2,..,2}
N——"

3n+2

7

r(y;ilH) ={2,2,..,2,1,2,2,...,2}, fori = 2mod 7

i-2 3n-i-3
7 7
T(yl-|H) ={2,2,2,..,2,2,2,2,..,2,1,2,..,2,2,2,2,...,2,2,2}, for i = 4,5 mod 7
\___v*/ ~— — —— _—
i-3 i-2 3n—i-3 3n—i-4
7 7 7 7
r(y;|H) ={2,2,2,..,2,2,2,2,..,2,1,2,...,2,2,2,2, ..., 2, 2,2}, fori = 0mod 7
~— —= v v v —=
i-3 i-2 3n—i-3 3n—i-4
7 7 7 7

The representation in vertex x; € V(GP(n, 2)) follows the representation in vertex
y; such that we have the cardinality of local adjacency resolving set is |H| = |{y;;i =
1mod 7} U {yn-} = 22

7
GP(n,2)isdimy,;(GP(n,2)) < @. Furthermore, we prove that the lower bound of local

. Thus, the upper bound of local adjacency metric dimension of

adjacency metric dimension of GP(n,2) is dimA,l(GP(n,Z))ZBn—;%. Assume that

dimy, (GP(n,2)) < 7= nee

representation for two adjacent vertices in GP(n,2) namely r(y,|H) # r(y,—,|H) =

— 1 such that we have the same

, we choose |H|=

{2, ..., 2}. Thus, the local adjacency metric dimension of GP (n, 2) is dimy, (GP (n, 2)):3n7+6,

)
forn = 5 mod 7. [ ]
3n+3

Theorem 3. The local adjacency metric dimension of GP(n, 2) is dimA,l(GP(n, 2)) =

)

7
forn = 6 mod 7.

Proof. Thevertex set of GP(n,2) is V(GP(n,2)) = {x;,y; : 1 < i < n}. We choose the

local adjacency resolving set H = {y;; i = 1mod 7} U{y,, — 2} such that we have the
vertex representation respect to H as follows.
r(y;|H) ={2,2,...,2},fori = 3mod 7

———

3n+2
7
r(y;|H) ={2,...,2},fori = 6 mod 7
7

rn-1lH) ={2,2,..., 2}
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NBnw—"

7
rOml|H) ={2,2,..,2}
N———

3n+2

7
JH) =1{2,2,..,2,1,2,2,...,2},fori = 2mod 7
r(yilH) = { } for i =2mo

i-2 3n—i-3
7 7
r(y;|H) ={2,2,2,..,2,2,2,2,..,2,1,2,...,2,2,2,2, ..., 2,2,2}, for i = 4,5 mod 7
— ~—
i-3 i-2 3n—i-3 3n—i—4
7 7 7 7
rOIH) = (2,22, 000222, 2 00 2,1,2, 0, 2,2,2,2, e, 2,2, 2}, for i = 0 mod 7
~—— ~——
i-3 i-2 3n—i-3 3n—i—4
7 7 7 7

The representation in vertex x; € V(GP(n, 2)) follows the representation in vertex
y; such that we have the cardinality of local adjacency resolving set is |H| = |{y;;i =

1mod 73U {yn-2}| = ==
GP(n,2)is dimy;(GP(n,2)) < @ Furthermore, we prove that the lower bound of local
3n+3

7

— 1 such that we have the same

Thus, the upper bound of local adjacency metric dimension of

adjacency metric dimension of GP(n,2) is dim,;(GP(n,2)) = . Assume that

dimy ,(GP(n, 2)) < 3n7+3 3n+3

representation for two adjacent vertices in GP(n,2) namely r(y,|H) # r(y,—2|H) =
{2, ..., 2}. Thus, the local adjacency metric dimension of GP(n, 2) is dimy, ;(GP(n, 2)) =3n7+3,
(3n—5)
7

forn = 6 mod 7. ]

, we choose |H|=

Theorem 4. The local adjacency metric dimension of GP(n, 2) is dimA,l(GP(n, 2)) = 37n,

forn = 0 mod 7.

Proof. Thevertex set of GP(n,2) is V(GP(n,2)) = {x;,y; : 1 < i < n}. We choose the
local adjacency resolving set H = {y;; i = 1mod 7} U{y,, — 2} such that we have the
vertex representation respect to H as follows.
r(y;|H) ={2,2,...,2},fori =3 mod 7

————

3n+2

7
r(y;|H) ={2,2,...,2},fori = 6 mod 7
———

3n+2

7
r(yn-1lH) =1{2,2,...,2}
——

3n+2

7
rOml|H) ={2,2,..,2}
———

3n+2
7

r(y;|H) ={2,2,..,2,1,2,2,...,2}, fori = 2 mod 7
N~ ~——

i-2 3n—i-3
7

7
rilH) =2,2,2,.,2,2,2,2,0,2,1,2,..,2,2,2,2, ..., 2,2,2}, for i = 4,5 mod 7
N e N N —
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=z - i-2 3n—i-3 ~ 3n—i—r—~—
7 7 7 7
T‘(yl-|H) ={2,22,..,2,2,2,2,..,2,1,2,..,2,2,2,2,..,2,2, 2}, fori = 0 mod 7
— ~—
i-3 i-2 3n—i-3 3n—i—4
7 7 7 7

The representation in vertex x; € V(GP(n, 2)) follows the representation in vertex
y; such that we have the cardinality of local adjacency resolving set is |H| = |[{y;;i =

1mod 7} U {y,_p}| = 22

—
GP(n,2) is dimy ;(GP(n,2)) < 37n Furthermore, we prove that the lower bound of local

Thus, the upper bound of local adjacency metric dimension of

adjacency metric dimension of GP(n,2) is dimA‘l(GP(n,Z))Z%n. Assume that

dimy (GP(n, 2)) < 37n, we choose |H| = 37n — 1 such that we have the same representation

for two adjacent vertices in GP(n, 2) namely r(y,|H) # r(y,—2|H) = {2, ..., 2}. Thus, the
(3n—5)
7

local adjacency metric dimension of GP(n, 2) is dimA,l(GP(n, 2)):37n, forn = 0 mod 7.

3n+4
7

)

Theorem 5. The local adjacency metric dimension of GP(n, 2) is dimA_l(GP (n, 2)) =
forn =1mod 7.
Proof. Thevertex set of GP(n,2) is V(GP(n,2)) = {x;,y; : 1 < i < n}. We choose the

local adjacency resolving set H = {y;; i = 1mod 7} U{y, — 2} such that we have the
vertex representation respect to H as follows.

r(y;|H) ={2,2,...,2},fori =3 mod 7
~———

3n+2

7
r(y;|H) ={2,2,...,2},fori = 6 mod 7
3n+2

7
r(yn—llH) = {2, 21 ey 2}
—

3n+2
7

r(y,|H) =1{2,2,...,2}
——

3n+2

7
r(y;|H) ={2,2,..,2,1,2,2,...,2}, fori = 2 mod 7
N~ ~——

i-2 3n-i-3
7 7
T'(yl-|H) ={2,22,..,2,2,2,2,..,2,1,2,...,2,2,2,2,...,2,2, 2}, fori = 4,5mod 7
\___v*/ ~— — — _—
i-3 i-2 3n—i-3 3n—i—4
7 7 7 7
T(yl-|H) = {2,2,2, i 2,2,2,2,...,2,1,2,...,2,2,2,2, ...,2,2,2}, fori = 0mod 7
\___v*/ ~— e —— _—
i-3 i-2 3n—i-3 3n—i—4
7 7 7 7

The representation in vertex x; € V(GP(n, 2)) follows the representation in vertex
y; such that we have the cardinality of local adjacency resolving set is |H| = |{y;;i =

1mod 73U {yn-2}l = ==

GP(n,2) is dimy (GP(n, 2)) <

Thus, the upper bound of local adjacency metric dimension of
3n+4
7

. Furthermore, we prove that the lower bound of local
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adjacency metric dimension of GP(n,2) is dimA,l(GP(n,Z))Z#. Assume that

dimy, (GP(n,2)) < 7=

representation for two adjacent vertices in GP(n,2) namely r(y,|H) # r(yn_,|H) =

3
, we choose |H|=7n—1 such that we have the same

{2, ..., 2}. Thus, the local adjacency metric dimension of GP(n, 2) is dim,,;(GP(n, 2))= 3n7+4,
5
forn = 1mod 7. ]
3n+1

Theorem 6. The local adjacency metric dimension of GP(n, 2) is dimA,l(GP(n, 2)) =

)

7
forn = 2 mod 7.

Proof. Thevertex set of GP(n,2) is V(GP(n,2)) = {x;,y; : 1 < i < n}. We choose the
local adjacency resolving set H = {y;; i = 1mod 7} U{y,, — 2} such that we have the
vertex representation respect to H as follows.

r(y;|H) ={2,2,...,2},fori = 3mod 7
———

3n+2

7
r(y;|H) ={2,2,...,2},fori = 6 mod 7
———

3n+2

7
r(yn-1lH) =1{2,2,...,2}
——

3n+2

7
r(lH) ={2,2,..,2}
N~——
3n+2
7
\H)=1{2,2,..,2,1,2,2,..,2}, fori = 2mod 7
r(yilH) = { ), fori = 2 mo

i-2 3n—i-3
7

7
r(y;|H) ={2,2,2,..,2,2,2,2,..,2,1,2,...,2,2,2,2, .., 2,2,2}, fori = 4,5 mod 7

\___v*/ S~ —_— ——— —
i-3 i-2 3n—i-3 3n—i—4
7 7 7 7
r(y;ilH) ={2,2,2,...,2,2,2,2,...,2,1,2,..,2,2,2,2,...,2,2,2}, fori = O mod 7
- Y= v v ~ v =
i-3 i-2 3n-i-3 3n-i—4
7 7 7 7

The representation in vertex x; € V(GP(n, 2)) follows the representation in vertex
y; such that we have the cardinality of local adjacency resolving set is |H| = |{y;;i =

1mod 7} U {yn_,}| = 22

— Thus, the upper bound of local adjacency metric dimension of
GP(n,2) is dim, (GP(n, 2)) < 2.
adjacency metric dimension of GP(n,2) is dim,;(GP(n,2)) =

dimy (GP(n, 2)) < 2= nl

representation for two adjacent vertices in GP(n,2) namely r(y,|H) # r(y,_2|H) =

Furthermore, we prove that the lower bound of local
3n+1
7

— 1 such that we have the same

. Assume that

, we choose |H|=

{2, ..., 2}. Thus, the local adjacency metric dimension of GP (n, 2) is dimy, (GP (n, 2))= 3n7+1,
(*)
forn = 2mod 7. [ ]
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Theorem 7. The local adjacency metric dimension of GP(n, 2) is dimA‘l(GP (n, 2)) = 3n7_2,

forn = 3mod 7.

Proof. Thevertex set of GP(n,2) is V(GP(n,2)) = {x;,y; : 1 < i < n}. We choose the
local adjacency resolving set H = {y;; i = 1mod 7} U{y, — 2} such that we have the
vertex representation respectto H as follows.

r(y;|H) ={2,2,...,2},fori =3 mod 7
———

3n+2

7
r(v;|H) ={2,2,...,2},fori = 6 mod 7
——

3n+2

7
rWn-1lH) = {2,2, ..., 2}
~——

3n+2

7
rOml|H) =1{2,2,..,2}
N——v

3n+2

7
\H)=1{2,2,..,2,1,2,2,..,2}, fori = 2 7
r(yll ) {' yey b4y L, 4,4, ..., }; ori mod

i-2 3n—i-3
7 7
r(yilH) ={2,2,2,...,2,2,2,2,..,2,1,2,..,2,2,2,2, ...,2,2,2}, fori = 4,5 mod 7
— Y= v v ~ v =
i-3 i-2 3n—i-3 3n-i—4
7 7 7 7
r(y;ilH) ={2,2,2,...,2,2,2,2,..,2,1,2,...,2,2,2,2,...,2,2,2}, fori = 0 mod 7
\___v*/ S~ — ——— —
i-3 i-2 3n—i-3 3n—i—4
7 7 7 7

The representation in vertex x; € V(GP(n, 2)) follows the representation in vertex
y; such that we have the cardinality of local adjacency resolving set is |H| = |{y;;i =

1mod 7} U (y_p}| = 22

——
GP(n,2)is dimy;(GP(n,2)) < # Furthermore, we prove that the lower bound of local

Thus, the upper bound of local adjacency metric dimension of

adjacency metric dimension of GP(n,2) is dim,;(GP(n,2)) = # Assume that
dimy, (GP(n,2)) < 7= 2

representation for two adjacent vertices in GP(n,2) namely r(y,|H) # r(y,—»|H) =
{2, ..., 2}. Thus, the local adjacency metric dimension of GP (n, 2) is dimA,l(GP (n, 2)): -2

3n-5 7 ’
55

forn = 3mod 7. ]

, we choose |H|= —1 such that we have the same

CONCLUSIONS

We have discussed about the local adjacency metric dimension of generalized
Petersen graph GP(n, k) for k = 2. Accordingly, we have some problem for k > 3 as
follows.

Open Problem 1. Find the local adjacency metric dimension of generalized Petersen
graph GP(n, k) fork > 3 ?.
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