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On the Metric Dimension of Pendent and Prism
Graphs of Dodecahedral Other Embedding

Waheed Igbal

Abstract:- The findings in the present research paper on the
metric dimension of the Dodecahedral Other Embedding
(denoted here by G) for pendent and prism graphs are bounded.
Further it is concluded that only three vertices chosen
appropriately suffice to resolve all the vertices of these graphs for
n=20mod4),n>16,n=2 (mod4),n>18 and n =3 (mod 4), n
> 11 for pendent and prism graphs respectively and only four
vertices chosen appropriately suffice to resolve all the vertices of
these graphs for n =1 (mod 4), n > 17.
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l. INTRODUCTION

Open Problem:
Further it can be proved that the metric dimensions of
Pendent and Prism graphs may be constant.

A. Notations and preliminary results

Let G(V,E) be a connected graph where V and E represents
the vertex and edge Set of G respectively. If x;, X, € V (G)
are the two vertices of connected graphG, if there is an edge
between Xx; and X, then distance of these two vertices i.ex,
X, € V (G) described as d(xy, X,) and it would be the shortest
length or smallest x;-x, path in the connected graph G. Let w
= {wy, Wy, Ws,. . . ,Wnp}be the set of vertices of G which
must be an ordered set i.e while x € V(G). Then r(x / W)will
be the representation of x with respect to w and it is called
m-tuple and is denoted by (d(x/wy), d(x/w,) ,. . . ,
d(x/wy,)).[12- 27] Then “W ” is a “Resolving Set ” for G, if
vertices of G which are distinct have distinct representation
with respect toW.[8] A "Basis ” for G is actually a set of
minimum cardinality and when we take Cardinality of the
basis of G then it would be the metric dimension of G
written as Dim (G). For an order set of verticesw = {wy, w, ,
Wz, ..., Wy} of a graph G,The i-th component of r(x/W) is
0 if and only if x = w;, Thus to show that W is resolving set
it suffices to verify that r(x, / W) # r(x, / W) for each pair of
distinct points X3, x,¢ V (G) A useful property in finding
dim(G) is the following:

B. Lemma: [27]

Let W be the resolving set for a connected graph G and x1,
x2 eV(G)if r(x1 /W) =r(x2 / W) forall we V (G) \ {x1, x2
}.Then {x1, x2 }NW # @.

C. Literature Review:

The first mathematician who introduces the idea orConcept
of metric dimension of graphs is Slater (1975) [24 - 25] and
after his idea the other researchers in graph theory have
attempted the problem of metric dimension ofdifferent types
of graphs.
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[23] Melter and Tomescu (1984) found the metric basis in
digital geometry and [25] Yashmanov (1987) found
approximations for metric dimension of graphs in terms of
diameter and number of vertices. [26] Shanmukhaet al.
(2001) offered an analysis on metric dimension of some
families of graph and also they determined the actual metric
dimension of wheel. [21] Poisson et al. (2002) evaluated the
metric dimension of uncyclic graph and they proved that a
connected graph is uncyclic if it includes exactly one cycle
more over sharp bounds for metric dimension of uncyclic
graphs were also established. [9-11] Caceres et al. (2005)
established results on minimum resolving sets of certain
classes of graphs and examined their behaviour with respect
to join and Cartesian product of graphs. [14-15] Imran et al.
(2010) studied the metric dimension of some classes of
convex polytopes which were obtained by the combinitions
of two different graphs of convex polytopes. It was shown
that these classes of convex polytopes had the constant
metric dimension and only three vertices chosen
appropriately sufficient to resolve all the vertices of these
classes of convex polytopes. [1,2,14-15] Murtaza Ali et al.
(2012) the metric dimension of Mobius Ladders and metric
dimension of two unique families of Graphs. He also
worked on the path related graphshaving constant metric
dimension.

1. THE PENDENT AND PRISM GRAPHS

In this paper we have found and studied the metric
dimension of Pendent and Prism graphs.This graph has the
following set of vertices and the set of edges denoted by
V(G)and E(G)for pendent and prism graphs as under:

V(G) ={us, Uz, ..., Uy, V1, Vo, ..o, Vo WL, Wo Wi}

And
E (G) = {uillis2, Uivi} U {Viviu } U {viwi}

forl <i < n, where the indices n + 1 and n + 2 must be
replaced by 1 and 2
respectively.

For our convenience, we represent the cycle induced by {u,
Uy, - . . ,Up}the inner cycle, the cycle induced by { vy, Vs, . . .
, Vn} the outer cycle and the set of outer vertices by {wy,w,, .
_ Wp}.Again the vertices choice chosen is crucial for the
basis. Notethat throughout our discussion remember
thatext?(G) and ext®(G) stands forthePendent and the
Prism graphs respectively.

Case 1: n=0 (mod 4),n>16

In this case it can be written as n = 4k, k >4, and k € Z*, The
resolving set in general form is W = {u;,u;,V 3} Z V (G),
k>4.
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Theorem 1:

Prove that the metric dimension dim(ext® (G)) < 3
anddim(ext® (G)<3 for which n > 16.

Proof:

In this case it can be written as n = 4k, k > 4, and k € Z,
The resolving set in general form is W = {u; U7, Vos} SV
(G),k >4.

For the ext®™(G) The vertex and the edge sets are as under:

V (G)={uy, Uz, ..., Up, V, Vo, .. . VW, W, Wotand

E(G) = {uitiuivi} U {Vivir } U {viw;}

For ext®)(G), Prism graph, The set of vertices and edges are
as under:
V (G) ={Ug, Uy, ..., Uy, V1, Vo, . .., Vp, Wy, Wy

E(G) = {uiliso Uivi} U {Vi Vis } U {viwi} U {wiw;., }

for 1 <i<n respectively, where the indicesn+1andn + 2
must be replaced byl and 2 respectively. ) ) _
For particular value of n = 20 Pendent graph is shownin ~ Representation of odd vertices of Pendent and Prism graph:

Figure 2: The Prism graph

figure,

(2,5, k+2) ifi=1

(3,4,k+3) ifi=2

(4,3,k+2) ifi=3

r(Woia/w)=(i+1i—2 k-i+5) ifA<i<k
(k+2k-1,3) ifi=k+1
(k+1,k 1) ifizk+2
(k,k+1,3) ifi=k+3

L 2k—-i+3,2k-i+6,i—k+1)

itk + 4<i <2k

Case 2: n =1 (mod 4), n >17
in general form it can be written as n = 4k+1, k>4 for k €

Z*, and the resolving set in general form is W = {uy, us, Uy,
Vaa} © V (G), k= 4.

Theorem 2:

Prove that the metric dimension dim (ext¥ (G)) < 4 and
dim(ext® (G)) < 4 for whichn>17.
Figure 1: The Pendent graph Proof:

A. Representations of vertices w.r.t w in general form 1 general form it can be written as n = 4k+1, k > 4 for k e
are: Z", and the resolving set in general form is W = {uy, u,, us,
Vaa} © V (G), k=4,

Representation of even vertices of Pendent and Prism graph: O @ . .
For ext™” (G) and ext'” (G), The representation of vertices

~ (35k+3) if i=1 w.rt W for some particular value n=13 are:

(4,4, k+3) if i=2

(5’ 3, k+ 2) if i=3 r(W]_/ W) = (2, 3,5, 6), r(W2/ W) = (3, 2,5, 6), r(W3/W) = (3,

(| +2,i-1, k—i+ 5) if 4<i<k 3,4, 6), r(W4/ W) = (4, 3,4, 5), r(W5/ W) = (4, 4,3, 4), r(WG/

1 W) = (5,4, 3,3), r(w;/ W) =(5,5, 2, 2), r(wg/ W) = (5,5, 3,

r(W2i/ W) = (k + 2,—< k — 1, 4) if i=k 1)1 r(WQ/ W) = (5! 5! 3! 2)! r(W10/ W) = (41 5! 4! 3),I‘(W11 /

(k +2,k, 2) if i=k+1 W) = (4! 4,4, 4)7 r(WlZ/ W) = (21 3,4, 4)1 r(Wl?:/ W) = (31 3,

(k+1,k+1,2) if i=k+2 5, 6).

(k, k+2,4) if i=k+3 For particular value of n = 21, Pendent graph is shown in

(2k—i+3,2k—i+6,i—k+2) figure,

~ if k+4<i<2k

For particular value of n = 20 Prism graph is shown in

figure,
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B. Representations of vertices w.r.t w in general form
are:

Representation of even vertices of Pendent and Prism graph:

if

(3,2,5,k+3)
(4,3,4,k+2) if
(5,4,3,k+1) if i=3
(i+2i+1i-1,k-i+4)if 4<i
<k-1
+2,k+1,k-1,3)if i=k
(k+2,k+2,k 1) if i=zk+1
(k+1,k+2,k+1,3) if i=k
+2
(k, k+1,k+2,5) if i=k+3
(2k -i + 3, 2k -i + 4, 2k -i + 6,i- k
+2)if k+4<i<2k

Representation of odd vertices of Pendent and Prism graph:

i=1
i=2

r(wai/ w) = (k—

_ (2,3,5k+3) if i=1
(3,3,4,k+3) if i=2
(4,4,3,k+2) if i=3
(i+21i+21i-2,k-i+5) ifd<i<
k-1
(k+1, k+1,k-2,4) if i=k

r(woa/w)= (k—<+2,k+2,k-1,2) if i=k+1
(k+2,k+2,k 2) if i=k+2
(k+1, k+1,k+1,4) if i=k
+3
(k,k,k+2,6) if i=k+4
2k -i + 4,2k -i + 4, 2k -i + 7,i- k

~——

+2) if k+5<i<2k+1

Case3:n=2 (mod 4),n > 18
In this case it can be written as n = 4k + 2, k > 4 for k € Z,

The resolving set

in general form is W = {uy, Uy, Voxea} < V (G), k> 4.
For some particular value n=13, The representation of

vertices w.r.t W of ext (G) and ext® (G) are:

r(wy/ W) =(2,4,7), r(wp/ W) =(3,3,7), ri(ws/W)=(3,3,
8), r(ws/W)=(4,2,7),r(ws/W)=(4,3,7), rlwg/ W)=
(5, 3, 6), r(w;/ W) =(5,4,6), r(wg/ W) = (6, 4,5), r(wg/
W) = (6, 5, 4), r(wy/ W) =(7,5,3), r(wy / W) =(6, 6, 2),
r(W12/W) = (6, 6, 1), r(ngl W) = (5, 7, 2), r(W14/W) = (5,
6, 3), r(W15/W) = (4, 6, 4), r(le/W) = (4, 5, 5), r(W17/W)
= (3,5, 6), r(wig/ W) = (3, 4, 6).

Theorem 3:

Prove that the metric dimension dim (ext® (G)) < 3 and
dim(ext® (G) < 3 for whichn > 18.
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Proof:

In this case it can be writtenasn =4k + 2, k>4, and k ¢
Z*, The resolving set in general form is W = { Uy, Us, Varsa}
c V(G), k=4.

For the ext'Y) (G) The vertex and the edge sets are as under:
V (G) = {ull u2| .

E(G) = {uilliszUivi} U {Vi Visr} U {Vi Wi}

«y Un, V1, Vo, . o0y Vi, Wy, Wo Wn} and

.....

For ext®(G), Prism graph, The set of vertices and edges are
as under:
V(G) ={uy, Uy, ..

and

oy Uny V1, Vo, ooy Vi, Wy, W
E(G) = {uillisp Uivi} U {Vi Vier} U {Viwi} U {wiwi. 1 }

for 1 <i<n respectively, where the indicesn+1and n + 2
must be replaced by
1 and 2 respectively.

For particular value of n = 22, Pendent graph is shown in
figure,

C. Representations of vertices w.r.t w in general form
are:

Representation of even vertices of Pendent and Prism

graphs:
(3,3, k+3) if i=1
(i+2,i,k-i+5)if 2<i<k
r(wai/w)= (k= +3,k+1,3) if i=k+1
(k+2,k+2,1) if i=k+2
(k+1,k+1,3) if i=k+3
(2k-i+4,2k-i+5i-k+1) if

—

k+4<i<2k+1

Representation of odd vertices of Pendent and Prism graphs:

@2,4,k+3) if i=1
(3,3, k+4) if i=2
(i+1i0k-i+6) if 3<i<k

(Wo/w)= (k=2 +2,k+1,4) if i=k+1
(k+2,k+2,2) if i=k+2
(k+1,k+3,2) if i=k+3
(K, k +2, 4) if i=k+4

(K -i+4 2k-i+6,i-k+1)
if k+5<i<2k

Case 4: n =3 (mod 4),n>11

In general form it can be written asn = 4k+3, k > 4 and k €
Z", The Resolving set in general form is W = {u 1, U 4, v
a3 C V(G), k>2.andkeZ".

For some particular value n=13, The representation of
vertices w.r.t W of ext® (G) and ext® (G) are:
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r(wy/ W) = (2, 4, 6), r(w,/ W) = (3, 3, 6), r(ws/ W) = (3, 3,
5), r(wy/ W) = (4, 2, 4), r(ws/ W) = (4, 3, 3), r(wg/ W) = (5,
3,2), r(w7 /W) =(5,4,1), r(wg/ W) =(4, 4, 2), r(wg/ W) =
(4,5, 3), r(wip/ W) = (3,5, 4), r(w1 / W) = (3, 4,5).

Theorem 4:

Prove that the metric dimension dim (ext® (G)) < 3 and
dim(ext® (G) <3 for which n > 11.

Proof:
In this case the Resolving set in general form is W = {u ;, u

» Vot V(G), k>2andkeZ".

For the ext @ (G) The vertex and the edge sets are as under:
V (G) ={uyg, Uy, ..
E(G) = {uitipuivi} W {Vvi i} O {viwi}

«y Uny V1, Vo, oo

For ext®( G), Prism graph, The set of vertices and edges are
as under:
V (G) ={uy, uy, ..

E(G) = {UiUi+21UiVi} \ {Vi Vi+1} ) {Vi Wi} ) {WiWi+1} for 1 <
i <n respectively, where the indices n + 1 and n + 2 must
be replaced byl and 2 respectively. For particular value of n
=19, Pendent graph is shown in figure,

For particular value of n = 19, Prism graph is shown in
figure,

«y Uny V1, V2, . o0y Vi, Wy, W) Wﬂ} and

,,,,,

D. Representations of vertices w.r.t w in general form
are:

Representation of even vertices of Pendent and Prism
graphs:

(3,3, k+4) if i=1
(i+2,i,k-i+5) if 2<i<k-1
(k+2,k,4) if i=k
rwoi/w)= (k | +3,k+1,2) if i=k+1
(k+2,k+2,2) if i=k+2
(k+1,k+3,4) if i=k+3
(2k -i + 4, 2k -i + 6,i- k+ 2) if k

+4 <i<k+1

Representation of even vertices of Pendent and Prism
graphs:

(2,4, k+4) if i=1
(3,3,k+3) if i=2
i+1,i,k-i+5) if 3<i<k
r(woi/w)= (k9+2,k+1,3) if i=k+1

(k+3,k+2,1) if i=k+2
(k+2,k+3,3) if i=zk+3
(2k-i+52k-i+6,i-k+1)if

B k+4<i<2k+2

. CONCLUSION

The purpose of this paper was to find the metric dimension
of Dodecahedral Other Embedding by using the technique
of shortest distance, showing that the distinct vertices has
distinct representation with respect to the resolving set W.
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The resolving set W is a set of vertices which is subset of
the set of vertices of the graph G denoted by V (G). Keeping
in view the very fact that no two vertices of G has same
representation with respect to the resolving set W.We have
found the metric dimension for Pendent and the Prism
graphs of Dodecahedral Other Embedding.We have also
observed that the metric dimension of all these graphs
isBounded and n =1 (mod 4) for n > 17 for Pendent and the
Prism graphs of Dodecahedral Other Embedding which is
bounded above by 4. Note that only four vertices are
appropriately chosen suffice to resolve all the vertices of
these graphs except for n = 0 (mod 4) for n > 16 for this
graph and for n = 2 (mod 4) for n > 18 and n = 3 (mod 4) for
n > 11for Pendent and the Prism graphs of Dodecahedral
Other Embedding for which only three vertices are
appropriately chosen suffices to resolve all the vertices of
these graphs for which the metric dimension of these cases
is bounded by 3.

We have proved that the metric dimension of G is bounded
for Pendent and the Prism graphs of Dodecahedral Other
Embedding as given below:

a) dim(G)< 3forn=0(mod4)andn > 16
b) dim(G) < 4forn=1(mod4)andn >17
c) dim(G) < 3forn=2(mod4)andn > 18
d) dim (G) < 3forn=3(mod4)andn >11

According to results of this paper the metric dimension is
bounded for all cases of for Pendent and the Prism graphs of
Dodecahedral Other Embedding and there is an open
problem for constant metric dimension of these cases.
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