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ABSTRACT

The local adjacency metric dimension is one of graph topic. Suppose there are three neighboring
vertexa, b, cin patha — c. Patha — cis called localif a, b, c where each has representation: a is not
equals b and dfmay equals to c. Let's say, x,y € V(G). For an order set of vertices H —
{hy, hs,..., k), the adjacency representation of v with respect to H is the ordered k-tuple
T4 (xj|H) = (da(x,hy),dg(x hy), ..., @)(x, hy)), where d,(x,h) represents the adjacency
distance x — h. The distance d4 (x, h) d&¥ined 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) = ra(y;|H). A minimum local
adjacency resolving setin 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.

INTRWUCTION

A graph G is defined by setof V(G) and E (8, 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: @ = b and a may equals c. Then, the path a — ¢ 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@espect to X is the ordered k-tuple r,(v|X) = (d (v, x1),da(v, X2), . . .,
d_A (v,x_k)), where d, (u, v) represents the adjadffhcy distance u — v. d,(u, v) defines by
Oifu = v;, 1ifu ~ v,and 2 if u # v. We called X is alocal adjacency resolving set of G if
for every two distinct vertices u, v and u ~ v then 4 (u|X) = r,4(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 (dimy, ;(G)).

The research is originated by Rodriguez, et al. (B] about local adjacency metric
dimension of corona graphs. Marsidi, et. al. Determined the local metric dimension offline
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
3

Theorem 1. The local adjacency metric dimension of GP(n,2) is dim,,(GP(n,2)) =
3n+2 torn = 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 respectto H as follows.

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

rOulH) = 2.2,...2)

an+2

r(yilH) =1{2,2,..,2,1,2,2,...,2},fori = 2 mod 7

i-2 3n-i-3

T 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

—_— —_—
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 = 0 mod 7
_ = T v —_—
i-3 i-2 3n-—i-3 3n—i-4

7 7 7 7

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

1mod 7} U (vp-2}| = >,

GP(n,2) is dim, ;(GP(n,2)) <

adjacency metric dimension of GP(n,2) is dimAjl(GP(n.Z))z
3n+2 3n42

7
dimM(GP(n.Z))< — we choose |H| = — 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 local adjacency metric dimension of GP(n, 2) is dimAJE(GP(n. 2)) =3n7+2.
=]

forn = 4mod 7. [ |

nt+é

Theorem 2. The local adjacency metric dimension of GP (n, 2) is dim, ;(GP (n, 2)) ==

Thus, the upper boundf local adjacency metric dimension of
3n+2
7

. Furthermore, we prove that the lower bound of local

3 2
It Assume that

forn =5mod 7.
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Proof. Thevertex set of GP(n,2) is V(GP(n,2)) = {x;,¥; : 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 = 3mod 7
~———

3ﬂ.+2

r(y;|H) = {2 2 ., 2}, fori=6mod7

3'ﬂ,+2

r(yn—l IH) = {2, 2,5 2}
S——

int+2

rOmlH) = (2,2, )2}

3ﬂ+2

r(yIIH)—{ZZ 2122 ., 2} fori =2mod7

3n i-3
r(y;|H) _{2 3.3, 222, 2,2,. 22,1,2,.,2,2,2,2,,.,2,2,2), fori = 4,5mod 7
M —————
i-3 i-2 In-i-3 In-i-4
r(y;:|H) _{2 2,2,..,2,2,2, 2 2,1,2,..,2,2,2,2,..,2,2,2},fori = 0 mod 7
i e, e
i-2 3n-i-3 In-—i-4

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

1mod 7} U {yp—z}| = o=
GP(n,2)is a‘imM(GP(n 2)) <
adjacency metric dimension of GP(n,2) is dimy;(GP(n,2)) =

dimy,(GP(n,2)) < 3n+6. we choose |H| =322

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 dim, ;(GP (n, 2))=3?17+6I
)

forn = 5mod 7. -

Theorem 3. The local adjacency metric dimension of GP (n, 2) is dim, E(GP(n 2)) = 3n+3,

forn = 6mod 7.
Proof. Thevertex set of GP(n,2) is V(GP(n,2)) = {x;,¥; : 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(yi|H) =1{2,2,..,2},fori = 3mod 7
——

an+2

. Thus, the upper bound.f local adjacency metric dimension of
3n+6

. Furthermore, we prove that the lower bound of local

1L 6. Assume that

—1 such that we have the same

r(yl|H)—[2 2} fori = 6 mod 7
(3?‘l+2)
b

r(yn-1lH) = {2,2,..,2}
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S—ger—"

rmlH) ={2,2, - 2}
—

3N+

7
r(yilH) =1{2,2,..,2,1,2,2,...,2}, fori =2 mod 7

-2 an—i-3
7 7
riylH)={222,..,2.2,2,2,..,2,1,2,..,2,2,2,2,..,2,2,2},fori = 4,5med 7
_ = ¥ —_—
-3 i-2 3n-i-3 an-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 = 0 mod 7
_— = \-._____v_____.f"“
i-3 i-2 3n—i-3 an-i-4

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

1mod 7} VU {y,_2} = 3n7+3. Thus, the upper boundf local adjacency metric dimension of
3n+3

GP(n,2) is dimy,(GP(n, 2)) < ——.
adjacency metric dimension of GP(n,2) is dimy,;(GP(n,2)) =

dimy,(GP(n,2)) < 3?1;3. we choose |H|=2E

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

Furthermore, we prove that the lower bound of local
3n+3
7
—1 such that we have the same

. Assume that

{2, ..., 2}. Thus, the local adjacency metric dimension of GP (n, 2) is dimﬂji(GP(n, 2)) =3n?+3,
)
forn = 6mod 7. |

3n

Theorem 4. The local adjacency metric dimension of GP(n, 2) is dEmA_[(GP (n, 2)) ==

forn = 0 mod 7.

Proof. Thevertex set of GP(n,2) is V(GP(n,2)) = {x;,¥;+ 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(yi|H) ={2,2,...,2},fori = 3mod 7
——
antz
r(yilH) ={2,2,...,2},fori = 6 mod 7
antz

7
r(yn—l IH) = {2, 255 2}
S——

an+2

r(y|H) ={2,2, ...?.2}

an+2
7

r(yi|H) ={2,2,..,2,1,2,2, .‘..,2}, fori =2 mod 7
In—-i-3

-2
7

7
rilH) ={2,2,2,.,2,2,2,2,..,2,1,2,..,2,2,2,2,...,2,2,2}, for i = 4,5 mod 7
—— e S e —
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\‘-‘V'_’x.____g—é___../ i-2 IN-i-3 ~ -y =
7

7 7
r(y|H) ={2,2,2,..,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 an-i-4
7 F 7 7

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

1mod 7}V {y,_2} = CURZ! Thus the upper bounéof local adjacency metric dimension of
GP(n,2) is dsmM(GP(n 2)) < 2 Furthermore, we prove that the lower bound of local

adjacency metric dlmensmn of GP(n 2) is dimy,(GP(n, 2))>—. Assume that

dimy,;(GP(n,2)) g , we choose |H| = 7 — 1 such that we have the same representation
for two adjacent Vertlces 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 dim, I(GP (n, 2))- forn = 0 mod 7.

Theorem 5. The local adjacency metric dimension of GP (n, 2) is dim,, i(GP (n, 2)) = 3n+4,

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 respectto H as follows.

r(y;|H) = {2 2,..,2},fori =3 mod7

3ﬂ+2

T
r(vi|H) =1{2,2,..,2},fori = 6 mod 7
e

an+2

7
r(yn—l IH) = {21 2; ey 2}
Moo

In+2

rnlH) = (2,2, )2}
S e

in+2

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

r(yi|H) ={2,2,2,..,2,2,2,2,..,2,1,2,..,2,2,2,2,..,2,2,2}, fori = 4,5 mod 7
..,_______\,_____,u 4 ‘--.___v___./"'
r(vilH) ={2,2,2,..,2,2,2,2,..,2,1,2,..,2,2,2,2,..,2,2,2}, for i = Omod 7
"'-.___\,__./'
i-3 i-2 3n-i-3 3n—i—4

7 7 & 7

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

1mod 7} U (yp-}| = =5
GP(n,2)is dimM(GP(n, 2)) < T. Furthermore, we prove that the lower bound of local

Thus the upper bound.f local adjacency metric dimension of
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adjacency metric dimension of GP(n,2) is dim (GP(n.Z))Zw. Assume that
) cy Al -

dim, (GP(n,2)) < 222

7
representation for two adjacent vertices in GP(n,2) namely r(y,|H) # r(yn—z|H) =

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

{2, ..., 2}. Thus, the local adjacency metric dimension of GP(n, 2) is dimAJ[(GP(n. 2))= 3’1:4.
7
forn = 1mod 7. [ |
3n+1

Theorem 6. The local adjacency metric dimension of GP(n, 2) is dimA,E(GP (n, 2)) =
forn =2mod 7.
Proof. Thevertex set of GP(n,2) is V(GP(n,2)) = {x;,¥; : 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(vilH) ={2,2,...,2},fori = 3mod 7
S

an+2

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

an+2

]

7

r(yﬂ—l |H) = {21 21 ey 2}
N——

in+tz

ralH) = {22, ., 2}

an+2

7
r(y;|H) = {2.2‘. v 2,1,2,2,..,2}, fori = 2mod 7

i-2 3n—i-3
7 7
r(vi|H)={2,22,..,2,2,2,2,..,2,1,2,..,2,2,2,2,..,2,2,2},fori = 4,5 mod 7
_— v Y -~ =
i-3 -2 3n-—-i-3 3n—i-4
7 7 7 7
r(vi|H)=1{2,2,2,..,2,2,2,2,..,2,1,2,..,2,2,2,2,..,2,2, 2}, fori = 0 mod 7
_ = v ¥ -~ =
i-3 i-2 3n—-i-3 3n—i-4
7 7 7 7

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

1mod 7} U {yn_p}| = 22

— Thus, the upper boundf local adjacency metric dimension of
GP(n,2)is dimy, ;(GP(n,2)) < 3n?+1. Furthermore, we prove that the lower bound of local
adjacency metric dimension of GP(n,2) is dimy,;(GP(n,2)) = @ Assume that
dim,,(GP(n,2)) < 3“7“ ndt

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 dimAJE(GP(n, 2))= 3":1,
forn = 2mod 7. [ |
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Theorem 7. The local adjacency metric dimension of GP (n, 2) is dimy ;(GP (n, 2)) = M,

forn =3 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 respectto H as follows.

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

r(v;lH) ={2,2,..,2},fori = 6 mod 7
N e

in+2

7
r(Yp-1|H) = {2,2,...,2}
\_T_/

3In+z2

r(m|H) ={2,2, ...?.2}

3n+2

rOilH) = (2,2, ..; 2, ..2,1,2,2, .., 2}, fori = 2mod 7

L—Z 3n—i-3
7

r(nilH) ={2,2,2,..,2,2,2,2,..,2,1,2,..,2,2,2,2,...,2,2,2}, for i = 4,5mod 7

“-.._____V_____../ — ——
r(yi|H) —{2 2,2,. ,2,1,2,..,2,2,2,2,..,2,2,2}, fori = 0 mod 7

i-2 an—-i-3 an—i—4
7 7 7

7

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

1mod 7} VU {yp,_,} = 3222 Thus, the upper bound.f local adjacency metric dimension of
GP(n,2) is dth(GP(n 2)) < &2

adjacency metric dimension of GP(n,2) i

dimy (GP(n, 2))<E. we choose |H|=322

representation gpr two adjacent vertices in GP(n 2) namely r(v,|H) #r(y,—|H) =
{2, ...,2}. Thus, the local adjacency metric dimension of GP(n, 2) is dth;(GP(n 2)) n-2
(311 5)
7

forn = 3mod 7. ]

. Furthermore, we prove that the lower bound of local

— 1 such that we have the same

CONCI&S]ONS

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 7.

Marsidi 16




On the Local Adjacency Metric Dimension of Generalized Petersen Graphs

éCKNOWLEDGMENTS

We gratefully acknowledge the support from IKIP PGRI Jember 2019 and CGANT-
University of Jember of year 2019.

REFERENCES

(1]
[2]
(3]

[4]
[5]

(6]

J. L. Gross, ]. Yellen and P. Zhang, Handbook of graph Theory, Second Edition CRC
Press Taylor and Francis Group, 2014.

G. Chartrand and L. Lesniak, Graphs and digraphs 3rd ed London: Chapman and Hall,
2000.

J. A. Rodriguez-Velazquez and H. Fernau, "On the (adjacency) metric dimension of
corona and strong product graphs and their local variants", Combinatorial and

Computational Results, Arxiv: 1309.2275.v1[math.CO].

A. Y. Badri and Darmaji, “Local adjacency metric dimension of sun graph and stacked
book graph”, Journal of Physics: Conf. Series, vol. 974, No. 012069, pp. 01-05, 2018.

Rinurwati, H. Suprajitno, and Slamin, "On local adjacency metric dimension of some
wheel related graphs with pendant points”, AIP Conference Proceedings, vol. 1867, No.
020065, pp. 01-06, 2017.

Marsidi, M., Dafik, D., Agustin, I. H., & Alfarisi, R. (2016). On the local metric
dimension of line graph of special graph. Cauchy, 4(3), 125-130.

Marsidi 17




On the Local Adjacency Metric Dimension of Generalized
Petersen Graphs

ORIGINALITY REPORT

21. 2. 205 5w

SIMILARITY INDEX INTERNET SOURCES  PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

E R Albirri, Dafik, | H Agustin, R Alfarisi, R M 70/
Prihandini, R Adawiyah. "On the local adjacency °
metric dimension of split graph", IOP
Conference Series: Earth and Environmental
Science, 2019

Publication

R Adawiyah, Dafik, | H Agustin, R M Prihandini, 60/
R Alfarisi, E R Albirri. " On the local multiset °
dimension of -shadow graph ", Journal of
Physics: Conference Series, 2019

Publication

E R Albirri, Dafik, | H Agustin, R Adawiyah, R 40/
Alfarisi, R M Prihandini. "The local (adjacency) °
metric dimension of split related complete
graph", Journal of Physics: Conference Series,

2019

Publication

Rinurwati, Herry Suprajitno, Slamin. "On local

| / Suprajiir %
adjacency metric dimension of some wheel
related graphs with pendant points”, AIP



Publishing, 2017

Publication

Submitted to Universitas Jember

Student Paper

2

Exclude quotes Off Exclude matches

Exclude bibliography On

< 2%



	On the Local Adjacency Metric Dimension of Generalized Petersen Graphs
	by Marsidi Marsidi

	On the Local Adjacency Metric Dimension of Generalized Petersen Graphs
	ORIGINALITY REPORT
	PRIMARY SOURCES


