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Abstract: 
The metric dimension and dominating set are the concept of graph theory that can be developed in 

terms of the concept and its application in graph operations. One of some concepts in graph theory that 

combine these two concepts is resolving dominating number. In this paper, the definition of resolving 

dominating number is presented again as the term dominant metric dimension. The aims of this paper are to 

find the dominant metric dimension of some special graphs and corona product graphs of the connected 

graphs 𝐺 and 𝐻, for some special graphs  𝐻. The dominant metric dimension of 𝐺 is denoted by 𝐷𝑑𝑖𝑚(𝐺) 
and the dominant metric dimension of corona product graph G and H is denoted by 𝐷𝑑𝑖𝑚(𝐺⨀𝐻).  
 
Key words: Corona product graph, Dominant metric dimension, Metric dimension, Resolving dominating 

number. 

 

Introduction: 
The 𝐺 be a connected graph with vertex set 

𝑉(𝐺) and edge set 𝐸(𝐺). The vertex 𝑢 is adjacent to 

vertex 𝑣 if 𝑢𝑣 ∈ 𝐸(𝐺). If every vertex in 𝑉(𝐺) − 𝑆 

is adjacent to a vertex in 𝑆, then set 𝑆 ⊆ 𝑉(𝐺) is 

called the dominating set of 𝐺. The dominating set 

of 𝐺 which has minimum cardinality  is called the 

domination number of 𝐺 and denoted by 𝛾(𝐺). The 

resolving set 𝑊 = {𝑤1, 𝑤2, 𝑤3, … , 𝑤𝑘} ⊆ 𝑉(𝐺) is  a 

set which   𝑟(𝑢|𝑊) ≠ 𝑟(𝑣|𝑊) for every pair of 

vertices 𝑢, 𝑣 ∈ 𝑉(𝐺), where 𝑟(𝑣|𝑊) =
{𝑑(𝑣, 𝑤1), 𝑑(𝑣, 𝑤2), … , 𝑑(𝑣, 𝑤𝑘)} with 𝑑(𝑣, 𝑤𝑖), 𝑖 =
1,2,3, … , 𝑘 is the distance between 𝑣 and 𝑤𝑖. The 

metric dimension of 𝐺 and denoted by 𝑑𝑖𝑚(𝐺), is 

defined by 

𝑑𝑖𝑚(𝐺) =
min{|𝑊|, 𝑊 𝑖𝑠 𝑡ℎ𝑒 𝑟𝑒𝑠𝑜𝑙𝑣𝑖𝑛𝑔 𝑠𝑒𝑡 𝑜𝑓 𝐺}  (1).  

The study of metric dimension concepts and 

its applications have been done  by Careres (2), 

Yero (3), Iswadi (4), Saputro (5), and Susilowati (6) 

for cartesian product graphs, corona product graphs, 

path graph and comb product graph. The concept of 

dominating set was studied by Gupta (7), Reni 

Umilasari and Darmaji (8). 

The combination of dominating set and 

metric dimension concepts by the term resolving 

dominating number, has been presented in (9,10) 

and denoted by 𝛾𝑟(𝐺). Henning and Oellarmann 

(11) developed the same definition but with a 

different term, namely metric locating dominating 

number of 𝐺, denoted by 𝛾𝑀(𝐺). For corona 

product graph, Iswadi (12) has gotten the upper 

bound, that is  𝛾𝑀(𝐺⨀𝐻) ≤ |𝑉(𝐺)|(dim(𝐻) + 1) 
if 𝐻 contains a dominant vertex or 𝛾𝑀(𝐺⨀𝐻) ≤
|𝑉(𝐺)|(dim(𝐾1 + 𝐻) + 1) for otherwise. 

Susilowati (13) found the dominant metric 

dimension of particular classes of  graphs. 

This research studies the exact value of 

dominant metric dimension of corona product 

graphs. First, recall the metric dimension and the 

dominating set of some graphs (11-14). 

 

Theorem 1. 

1. If 𝐺 = 𝑃𝑚 or 𝐺 = 𝐶𝑛 with 𝑚 ≥ 2 and 

𝑛 ≥ 3, then 𝛾(𝐺) = ⌈
|𝑉(𝐺)|

3
⌉. 

2. If 𝐺 = 𝐾𝑚 or 𝐺 = 𝐾1,𝑛−1 with 𝑚 ≥ 1 and 

𝑛 ≥ 2, then 𝛾(𝐺) = 1. 

3. If 𝐺 = 𝐾𝑝,𝑞 with 𝑝 ≥ 3 and 𝑞 ≥ 3, then 

𝛾(𝐺) = 2. 

4. 𝑑𝑖𝑚(𝐺) = 𝑛 − 1 if and only if 𝐺 = 𝐾𝑛. 

5. 𝑑𝑖𝑚(𝐺) = 1 if and only if 𝐺 = 𝑃𝑛. 

6. For 𝑛 ≥ 3, then 𝑑𝑖𝑚(𝐶𝑛) = 2. 

 

Dominant Metric Dimension of a Graph 

Susilowati (12) rename the resolving 
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dominating number of 𝐺 by term the dominant 

metric dimension of 𝐺, presented below. 

Definition 1. For a connected graph 𝑮 and ordered 

set 𝑺 ⊆ 𝑽(𝑮), the dominant metric dimension of 𝑮 

denoted by 𝑫𝒅𝒊𝒎(𝑮), is defined 𝑫𝒅𝒊𝒎(𝑮) =
𝐦𝐢𝐧 {|𝑺|; 𝑺 𝒊𝒔 𝒕𝒉𝒆 𝐝𝐨𝐦𝐢𝐧𝐚𝐧𝐭 𝐫𝐞𝐬𝐨𝐥𝐯𝐢𝐧𝐠 𝐬𝐞𝐭 𝐨𝐟 𝑮} 
Susilowati (12) found some results are presented 

below. 

Lemma 1. Let 𝑮 be a connected graph. If any 

ordered subset of 𝑽(𝑮) of cardinality 𝒌  isn’t 

dominant resolving set, then set 𝑾 ⊆ 𝑽(𝑮) with 
|𝑾| < 𝒌,   𝑾 isn’t dominant resolving set. 

 

Lemma 2. For  a connected graph 𝐺  of order 𝑛, 

satisfies 𝑚𝑎𝑥{𝛾(𝐺), 𝑑𝑖𝑚(𝐺)} ≤ 𝐷𝑑𝑖𝑚(𝐺) ≤
𝑚𝑖𝑛{𝛾(𝐺) + 𝑑𝑖𝑚(𝐺) , 𝑛 − 1}. 
 

Lemma 3. Let 𝐺 be a connected graph. If 𝑊 ⊆
𝑉(𝐺), then for every 𝑣𝑖 , 𝑣𝑗 ∈ 𝑊, 𝑟(𝑣𝑖|𝑊) ≠

𝑟(𝑣𝑗|𝑊). 

 

Theorem 2.  

1. If 𝑛 ≥ 7, then 𝐷𝑑𝑖𝑚(𝐶𝑛 ) = 𝛾(𝐶𝑛 ). 
2. If 𝑛 ≥ 4, then 𝐷𝑑𝑖𝑚(𝑃𝑛) = 𝛾(𝑃𝑛). 
3. If 𝑛 ≥ 2, then 𝐷𝑑𝑖𝑚(𝐾1,𝑛−1 ) = 𝑛 − 1. 

4. If 𝑚 ≥ 2 and 𝑛 ≥ 2, then 𝐷𝑑𝑖𝑚(𝐾𝑚.𝑛) =

𝑑𝑖𝑚(𝐾𝑚,𝑛). 

5. If 𝑛 ≥ 2, then 𝐷𝑑𝑖𝑚(𝐾𝑛) = 𝑑𝑖𝑚(𝐾𝑛). 
6. 𝐷𝑑𝑖𝑚(𝐺) = 1 if and only if 𝐺 ≅ 𝑃𝑛 , 𝑛 =

1,2. 

 

On Corona Product Graph with Respect to  The 

Dominant Metric Dimension 

 

On graphs 𝐺 and 𝐻, defined the corona 

product denoted by 𝑆 = 𝐺⨀𝐻,  is a graph derived 

by taking one copy of 𝐺 and |𝑉(𝐺)| copy of 𝐻 and 

connecting each vertex to the 𝑖-th of 𝐻 to the 𝑖-th 

of 𝐺. Let 𝑉(𝐺) = {𝑣𝑖|𝑖 = 1,2,3, . . . , 𝑚} and 

𝑉(𝐻) = {𝑣𝑗|𝑗 = 1,2,3, . . . , 𝑛}. The 𝑖-th copy with 

𝑖 = 1,2,3, . . . , 𝑚 of 𝐻 is denoted by 𝐻𝑖 , and has a 

vertex naming 𝑉(𝐻𝑖) = {𝑣𝑖𝑗|𝑗 = 1,2,3, . . . , 𝑛} for 

every 𝑖 = 1,2,3, . . . , 𝑚. Furthermore, 𝑉(𝐺⨀𝐻) =
𝑉(𝐺)⋃𝑖=1

𝑚 𝑉(𝐻𝑖)and 

𝐸(𝐺⨀𝐻) = 𝐸(𝐺)⋃𝑖=1
𝑚 𝐸(𝐻𝑖)⋃{𝑢𝑖𝑣𝑖𝑗|𝑢𝑖 ∈

𝑉(𝐺), 𝑣𝑖𝑗 ∈ 𝑉(𝐻𝑖)} (9). 

The following section presents the value of 

𝐷𝑑𝑖𝑚(𝐺⨀𝐻) where 𝐻 is path, cycle, complete, 

star and complete bipartite graphs. 

 

Lemma 4. Let 𝑃𝑚 is a path graph with 𝑚 ≥ 3, then 

𝐷𝑑𝑖𝑚(𝐾1 + 𝑃𝑚)

=

{
 
 

 
 ⌈
2𝑚 + 3

5
⌉ ,𝑚 ≡ 1(𝑚𝑜𝑑 5) 𝑜𝑟 𝑚 ≡ 3(𝑚𝑜𝑑 5)

⌊
2𝑚 + 3

5
⌋ ,𝑚 ≡ 2(𝑚𝑜𝑑 5) 𝑜𝑟 𝑚 ≡ 4(𝑚𝑜𝑑 5)

⌊
2𝑚 + 2

5
⌋ ,𝑚 ≡ 0(𝑚𝑜𝑑 5)

 

Proof. Let 𝑉(𝐾1) = {𝑢1} and 𝑉(𝑃𝑚) = {𝑣𝑖|𝑖 =
1,2,3, . . . , 𝑚} with 𝐸(𝑃𝑚) = {𝑣𝑖𝑣𝑖+1|𝑖 =
1,2,3, . . . , 𝑚 − 1}. There exist five cases for 𝑚: (i) 

𝑚 ≡ 1 (𝑚𝑜𝑑 5), (ii) 𝑚 ≡ 3 (𝑚𝑜𝑑 5), (iii) 𝑚 ≡
2 (𝑚𝑜𝑑 5), (iv) 𝑚 ≡ 4 (𝑚𝑜𝑑 5) and (v) 𝑚 ≡
0 (𝑚𝑜𝑑 5). 
(i) For 𝑚 ≡ 1 (𝑚𝑜𝑑 5). Select 𝑊 = {𝑣5𝑖−3|𝑖 =

1,2,3, . . . , ⌊
𝑚

5
⌋} ∪ {𝑣5𝑗−1|𝑗 = 1,2,3, . . . , ⌊

𝑚

5
⌋} ∪

{𝑣𝑚}, then |𝑊| = ⌈
2𝑚+3

5
⌉. By Lemma 3, 

𝑟(𝑢|𝑊) ≠ 𝑟(𝑣|𝑊) for every 𝑢, 𝑣 ∈ 𝑊 with 

𝑢 ≠ 𝑣. Moreover, for every 𝑣𝑖 ∈ 𝑉(𝐾1 + 𝑃𝑚) , 

applies: 

 

𝑟(𝑣𝑖|𝑊) =

{
 
 
 
 
 
 

 
 
 
 
 
 

(1,2,2,2, … ,2,2,2,2), 𝑖 = 1

(2, 1⏟

⌈
𝑖
3
⌉−𝑡ℎ

, 2,2, … ,2,2,2,2)
, 𝑖 ≡ 0 (𝑚𝑜𝑑 5), 𝑖 < 𝑚 − 1

(2,2, 1⏟

(⌈
𝑖
2
⌉−⌊

𝑖
10
⌋)−𝑡ℎ

, 2, … ,2,2,2,2) , 𝑖 ≡ 1 (𝑚𝑜𝑑 5), 𝑖 < 𝑚

(2,2,2,2, … , 1⏟

(⌈
𝑖
3
⌉+⌊

𝑖
15
⌋)−𝑡ℎ

, 1⏟

(⌈
𝑖
3
⌉+⌊

𝑖
15
⌋+1)−𝑡ℎ

, 2,2) , 𝑖 ≡ 3 (𝑚𝑜𝑑 5), 𝑖 < 𝑚

(2,2,2,2,2,2, … ,2,2,1,1), 𝑖 = 𝑚 − 1

 

 

Then 𝑊 is a resolving set of 𝐾1 + 𝑃𝑚. Since 𝑃𝑚 is a 

path graph, then for every 𝑣5𝑖−4, 𝑣5𝑖−2 ∈ 𝑉(𝑃𝑚) is 

adjacent to 𝑣5𝑖−3 ∈ 𝑉(𝑃𝑚) with 𝑖 = 1,2,3, . . . , ⌊
𝑚

5
⌋ 

and for every 𝑣5𝑗−2, 𝑣5𝑗 ∈ 𝑉(𝑃𝑚) is adjacent to 

𝑣5𝑗−1 ∈ 𝑉(𝑃𝑚) with 𝑗 = 1,2,3, . . . , ⌊
𝑚

5
⌋ and for 
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𝑣𝑚−1 ∈ 𝑉(𝑃𝑚) is adjacent to 𝑣𝑚 ∈ 𝑉(𝑃𝑚). 
Therefore, |𝑊| is a dominant metric dimension with 

the following explanation, taken any 𝑆 ⊆ 𝑉(𝐾1 +
𝑃𝑚), with |𝑆| < |𝑊|. Let |𝑆| = |𝑊| − 1, then there 

exist two cases for 𝑆: 

1. 𝑆 does not contain 𝑢1. Let 𝑆 = {𝑣5𝑖−3|𝑖 =

1,2,3, … , ⌊
𝑚

5
⌋} ∪ {𝑣5𝑗−1|𝑗 = 1,2,3, … , ⌊

𝑚

5
⌋}, then 

there exists 𝑣𝑚 ∈ 𝑉(𝐾1 + 𝑃𝑚) − 𝑆 such that 

𝑢𝑣𝑚 ∉ 𝐸(𝐾1 + 𝑃𝑚) for any 𝑢 ∈ 𝑆. Furthermore, 

𝑆 isn’t a dominating set of 𝐾1 + 𝑃𝑚. 

2. 𝑆 is contains 𝑢1. Let 𝑆 = {𝑢1} ∪ {𝑣5𝑖−3|𝑖 =

1,2,3, … , ⌊
𝑚

5
⌋} ∪ {𝑟5𝑗−1|𝑗 = 1,2,3, … , ⌊

𝑚

6
⌋}, then 

there exists 𝑣𝑚−2, 𝑣𝑚−1, 𝑣𝑚 ∈ 𝑉(𝐾1 + 𝑃𝑚) − 𝑆, 

𝑟(𝑣𝑚−2|𝑆) = 𝑟(𝑣𝑚−1|𝑆) = 𝑟(𝑣𝑚|𝑆) =
(2,2,2, . . . ,2,2). Furthermore, 𝑆 isn’t a resolving 

set of 𝐾1 + 𝑃𝑚. 

Therefore, 𝑆 isn’t a dominant resolving set of 

𝐾1 + 𝑃𝑚. By Lemma 1, thus, 𝑊 is a dominant basis 

of 𝐾1 + 𝑃𝑚, 𝑚 ≡ 1 (𝑚𝑜𝑑 5). 

(ii) For 𝑚 ≡ 3 (𝑚𝑜𝑑 5). Select 𝑊 = {𝑣5𝑖−3|𝑖 =

1,2,3, … , ⌊
𝑚

5
⌋} ∪ {𝑣5𝑗−1|𝑗 = 1,2,3, … , ⌊

𝑚

5
⌋} ∪

{𝑣𝑚−2, 𝑣𝑚}, then |𝑊| = ⌈
2𝑚+3

5
⌉. By Lemma 3, 

𝑟(𝑢|𝑊) ≠ 𝑟(𝑣|𝑊) for every 𝑢, 𝑣 ∈ 𝑊 with 

𝑢 ≠ 𝑣. Moreover, for every 𝑣𝑖 ∈ 𝑉(𝐾1 + 𝑃𝑚) , 

applies: 

𝑟(𝑣𝑖|𝑊) =

{
 
 
 
 
 
 
 

 
 
 
 
 
 
 

(1,2,2,2, … ,2,2,2,2), 𝑖 = 1

(2, 1⏟

⌈
𝑖
3
⌉−𝑡ℎ

, 2,2, … ,2,2,2,2)
, 𝑖 ≡ 0 (𝑚𝑜𝑑 5), 𝑖 < 𝑚 − 3

(2,2, 1⏟

(⌈
𝑖
2
⌉−⌊

𝑖
10
⌋)−𝑡ℎ

, 2, … ,2,2,2,2) , 𝑖 ≡ 1 (𝑚𝑜𝑑 5), 𝑖 < 𝑚

(2,2,2,2, … , 1⏟

(⌈
𝑖
3
⌉+⌊

𝑖
15
⌋)−𝑡ℎ

, 1⏟

(⌈
𝑖
3
⌉+⌊

𝑖
15
⌋+1)−𝑡ℎ

, 2,2) , 𝑖 ≡ 3 (𝑚𝑜𝑑 5), 𝑖 < 𝑚

(2,2,2,2, … ,2,1,1,2), 𝑖 = 𝑚 − 3
(2,2,2,2, … ,2,2,1,1), 𝑖 = 𝑚 − 1

 

Then 𝑊 is a resolving set of 𝐾1 + 𝑃𝑚. Since 𝑃𝑚 

is a path graph, then for every 𝑣5𝑖−4, 𝑣5𝑖−2 ∈
𝑉(𝑃𝑚) is adjacent to 𝑣5𝑖−3 ∈ 𝑉(𝑃𝑚) with 

𝑖 = 1,2,3, . . . , ⌊
𝑚

5
⌋ and for every 𝑣5𝑗−2, 𝑣5𝑗 ∈

𝑉(𝑃𝑚) is adjacent to 𝑣5𝑗−1 ∈ 𝑉(𝑃𝑚) with 

𝑗 = 1,2,3, . . . , ⌊
𝑚

5
⌋ and for 𝑣𝑚−1 ∈ 𝑉(𝑃𝑚) is 

adjacent to 𝑣𝑚−2, 𝑣𝑚 ∈ 𝑉(𝑃𝑚). Therefore, |𝑊| 
is a dominant metric dimension of 𝐾1 + 𝑃𝑚, 

with the following explanation, taken any 

𝑆 ⊆ 𝑉(𝐾1 + 𝑃𝑚), with |𝑆| < |𝑊|. Let |𝑆| =
|𝑊| − 1, then there exist two cases for 𝑆: 

1. 𝑆 does not contain 𝑢1, in the same manner of 

case (i) no.1. 

2. 𝑆 is contains 𝑢1. Let 𝑆 = {𝑢1} ∪ {𝑣5𝑖−3|𝑖 =

1,2,3, … , ⌊
𝑚

5
⌋} ∪ {𝑣5𝑗−1|𝑗 = 1,2,3, … , ⌊

𝑚

5
⌋}, then 

there exists 𝑣𝑚−2, 𝑣𝑚−1, 𝑣𝑚 ∈ 𝑉(𝐾1 + 𝑃𝑚) − 𝑆, 

𝑟(𝑣𝑚−2|𝑆) = 𝑟(𝑣𝑚−1|𝑆) = 𝑟(𝑣𝑚|𝑆) =
(2,2,2, . . . ,2,2).  

Furthermore, 𝑆 isn’t a resolving set of 𝐾1 + 𝑃𝑚. 

So, 𝑆 isn’t a dominant resolving set of 𝐾1 + 𝑃𝑚. By 

Lemma 1, |𝑊| = 𝐷𝑑𝑖𝑚(𝐾1 + 𝑃𝑚),  for  𝑚 ≡
3 (𝑚𝑜𝑑 5). 

(iii) For 𝑚 ≡ 2 (𝑚𝑜𝑑 5). Select 𝑊 = {𝑣5𝑖−3|𝑖 =

1,2,3, … , ⌈
𝑚

5
⌉} ∪ {𝑣5𝑗−1|𝑗 = 1,2,3, … , ⌊

𝑚

5
⌋}, then 

|𝑊| = ⌊
2𝑚+3

5
⌋. By Lemma 3, applies 

𝑟(𝑢|𝑊) ≠ 𝑟(𝑣|𝑊) for every 𝑢, 𝑣 ∈ 𝑊 with 

𝑢 ≠ 𝑣. Moreover, for every 𝑣𝑖 ∈ 𝑉(𝐾1 + 𝑃𝑚) , 

applies: 
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𝑟(𝑣𝑖|𝑊) =

{
 
 
 
 
 
 

 
 
 
 
 
 

(1,2,2,2, … ,2,2,2,2), 𝑖 = 1

(2, 1⏟

⌈
𝑖
3
⌉−𝑡ℎ

, 2,2, … ,2,2,2,2)
, 𝑖 ≡ 0 (𝑚𝑜𝑑 5), 𝑖 < 𝑚

(2,2, 1⏟

(⌈
𝑖
2
⌉−⌊

𝑖
10
⌋)−𝑡ℎ

, 2, … ,2,2,2,2) , 𝑖 ≡ 1 (𝑚𝑜𝑑 5), 𝑖 < 𝑚

(2,2,2,2, … , 1⏟

(⌈
𝑖
3
⌉+⌊

𝑖
15
⌋)−𝑡ℎ

, 1⏟

(⌈
𝑖
3
⌉+⌊

𝑖
15
⌋+1)−𝑡ℎ

, 2,2) , 𝑖 ≡ 3 (𝑚𝑜𝑑 5), 𝑖 < 𝑚

 

Then 𝑊 is a resolving set of 𝐾1 + 𝑃𝑚. Since for 

every 𝑣5𝑖−4, 𝑣5𝑖−2 ∈ 𝑉(𝑃𝑚) is adjacent to 𝑣5𝑖−3 ∈

𝑉(𝑃𝑚) with 𝑖 = 1,2,3, . . . , ⌈
𝑚

5
⌉ and for every 

𝑣5𝑗−2, 𝑣5𝑗 ∈ 𝑉(𝑃𝑚) is adjacent to 𝑣5𝑗−1 ∈ 𝑉(𝑃𝑚) 

with 𝑗 = 1,2,3, . . . , ⌊
𝑚

5
⌋, so that 𝑊 is a dominating 

set of 𝐾1 + 𝑃𝑚. Therefore, |𝑊| = 𝐷𝑑𝑖𝑚(𝐾1 + 𝑃𝑚), 
with the following explanation, take any 𝑆 ⊆
𝑉(𝐾1 + 𝑃𝑚), with |𝑆| < |𝑊|. Let |𝑆| = |𝑊| − 1, 

then there exist two cases for 𝑆: 

1. 𝑆 does not contain 𝑢1, in the same manner of 

case (i) no.1. 

2. 𝑆 is contains 𝑢1. Let 𝑆 = {𝑢1} ∪ {𝑣5𝑖−3|𝑖 =

1,2,3, … , ⌊
𝑚

5
⌋} ∪ {𝑣5𝑗−1|𝑗 = 1,2,3, … , ⌊

𝑚

6
⌋}, then 

there exists 𝑣𝑚−3,𝑣𝑚−2, 𝑣𝑚−1, 𝑣𝑚 ∈

𝑉(𝐾1 + 𝑃𝑚) − 𝑆, 𝑟(𝑣𝑚−3|𝑆) = 𝑟(𝑣𝑚−2|𝑆) =
𝑟(𝑣𝑚−1|𝑆) = 𝑟(𝑣𝑚|𝑆) = (2,2,2, . . . ,2,2). 
Furthermore, 𝑆 isn’t a resolving set of 𝐾1 + 𝑃𝑚. 

Therefore, 𝑆 isn’t a dominant resolving set of 

𝐾1 + 𝑃𝑚. By Lemma 1, 𝑊 is a dominant basis 

of 𝐾1 + 𝑃𝑚, 𝑚 ≡ 2 (𝑚𝑜𝑑 5). 

(iv) For 𝑚 ≡ 4 (𝑚𝑜𝑑 5). Select 𝑊 = {𝑣5𝑖−3|𝑖 =

1,2,3, … , ⌈
𝑚

5
⌉} ∪ {𝑣5𝑗−1|𝑗 = 1,2,3, … , ⌈

𝑚

5
⌉}, then 

|𝑊| = ⌊
2𝑚+3

5
⌋. By Lemma 3, 𝑟(𝑢|𝑊) ≠

𝑟(𝑣|𝑊) for every 𝑢, 𝑣 ∈ 𝑊 with 𝑢 ≠ 𝑣. 

Moreover, for every 𝑣𝑖 ∈ 𝑉(𝐾1 + 𝑃𝑚) , applies: 

𝑟(𝑣𝑖|𝑊) =

{
 
 
 
 
 
 

 
 
 
 
 
 

(1,2,2,2, … ,2,2,2,2), 𝑖 = 1

(2, 1⏟

⌈
𝑖
3
⌉−𝑡ℎ

, 2,2, … ,2,2,2,2)
, 𝑖 ≡ 0 (𝑚𝑜𝑑 5), 𝑖 < 𝑚

(2,2, 1⏟

(⌈
𝑖
2
⌉−⌊

𝑖
10
⌋)−𝑡ℎ

, 2, … ,2,2,2,2) , 𝑖 ≡ 1 (𝑚𝑜𝑑 5), 𝑖 < 𝑚

(2,2,2,2, … , 1⏟

(⌈
𝑖
3
⌉+⌊

𝑖
15
⌋)−𝑡ℎ

, 1⏟

(⌈
𝑖
3
⌉+⌊

𝑖
15
⌋+1)−𝑡ℎ

, 2,2) , 𝑖 ≡ 3 (𝑚𝑜𝑑 5), 𝑖 < 𝑚

 

Then 𝑊 is a resolving set of 𝐾1 + 𝑃𝑚. Since 

for every 𝑣5𝑖−4, 𝑣5𝑖−2 ∈ 𝑉(𝑃𝑚) is adjacent to 

𝑣5𝑖−3 ∈ 𝑉(𝑃𝑚) with 𝑖 = 1,2,3, . . . , ⌈
𝑚

5
⌉ and for 

every 𝑣5𝑗−2, 𝑣5𝑗 ∈ 𝑉(𝑃𝑚) is adjacent to 

𝑣5𝑗−1 ∈ 𝑉(𝑃𝑚) with 𝑗 = 1,2,3, . . . , ⌈
𝑚

5
⌉. 

Therefore |𝑊| = 𝐷𝑑𝑖𝑚(𝐾1 + 𝑃𝑚), with the 

following explanation, taken any 𝑆 ⊆ 𝑉(𝐾1 +
𝑃𝑚), with |𝑆| < |𝑊|. Let |𝑆| = |𝑊| − 1, then 

there exist two cases for 𝑆: 

1. 𝑆 does not contain 𝑢1, in the same manner of 

case (i) no.1. 

2. 𝑆 is contains 𝑢1. Let 𝑆 = {𝑢1} ∪ {𝑣5𝑖−3|𝑖 =

1,2,3, … , ⌊
𝑚

5
⌋} ∪ {𝑣5𝑗−1|𝑗 = 1,2,3, … , ⌊

𝑚

5
⌋}, then 

there exists 𝑣𝑚−3,𝑣𝑚−2, 𝑣𝑚−1, 𝑣𝑚 ∈

𝑉(𝐾1 + 𝑃𝑚) − 𝑆, 𝑟(𝑣𝑚−3|𝑆) = 𝑟(𝑣𝑚−2|𝑆) =
𝑟(𝑣𝑚−1|𝑆) = 𝑟(𝑣𝑚|𝑆) = (2,2,2, . . . ,2,2). 
Furthermore, 𝑆 isn’t a resolving set of 𝐾1 + 𝑃𝑚. 

Therefore, 𝑆 isn’t a dominant resolving set of 

𝐾1 + 𝑃𝑚. By Lemma 1, |𝑊| = 𝐷𝑑𝑖𝑚(𝐾1 +
𝑃𝑚),𝑚 ≡ 4 (𝑚𝑜𝑑 5). 

(v) For 𝑚 ≡ 0 (𝑚𝑜𝑑 5). Select 𝑊 = {𝑣5𝑖−3|𝑖 =

1,2,3, … ,
𝑚

5
} ∪ {𝑣5𝑗−1|𝑗 = 1,2,3, … ,

𝑚

5
}, then 

|𝑊| = ⌊
2𝑚+2

5
⌋. By Lemma 3, 𝑟(𝑢|𝑊) ≠

𝑟(𝑣|𝑊) for every 𝑢, 𝑣 ∈ 𝑊 with 𝑢 ≠ 𝑣. 
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Moreover, for every 𝑣𝑖 ∈ 𝑉(𝐾1 + 𝑃𝑚) , applies: 

𝑟(𝑣𝑖|𝑊) =

{
 
 
 
 
 
 

 
 
 
 
 
 

(1,2,2,2, … ,2,2,2,2), 𝑖 = 1

(2, 1⏟

⌈
𝑖
3
⌉−𝑡ℎ

, 2,2, … ,2,2,2,2)
, 𝑖 ≡ 0 (𝑚𝑜𝑑 5), 𝑖 ≤ 𝑚

(2,2, 1⏟

(⌈
𝑖
2
⌉−⌊

𝑖
10
⌋)−𝑡ℎ

, 2, … ,2,2,2,2) , 𝑖 ≡ 1 (𝑚𝑜𝑑 5), 𝑖 < 𝑚

(2,2,2,2, … , 1⏟

(⌈
𝑖
3
⌉+⌊

𝑖
15
⌋)−𝑡ℎ

, 1⏟

(⌈
𝑖
3
⌉+⌊

𝑖
15
⌋+1)−𝑡ℎ

, 2,2) , 𝑖 ≡ 3 (𝑚𝑜𝑑 5), 𝑖 < 𝑚

 

Then 𝑊 is a resolving set of 𝐾1 + 𝑃𝑚. Since for 

every 𝑣5𝑖−4, 𝑣5𝑖−2 ∈ 𝑉(𝑃𝑚) is adjacent to 𝑣5𝑖−3 ∈

𝑉(𝑃𝑚) with 𝑖 = 1,2,3, . . . ,
𝑚

5
 and for every 

𝑣5𝑗−2, 𝑣5𝑗 ∈ 𝑉(𝑃𝑚) is adjacent to 𝑣5𝑗−1 ∈ 𝑉(𝑃𝑚) 

with 𝑗 = 1,2,3, . . . ,
𝑚

5
, so that |𝑊| is a dominant 

metric dimension of 𝐾1 + 𝑃𝑚, with the next 

explanation, take any 𝑆 ⊆ 𝑉(𝐾1 + 𝑃𝑚), with 

|𝑆| < |𝑊|. Let |𝑆| = |𝑊| − 1, then there exist two 

cases for 𝑆: 

1. 𝑆 does not contain 𝑢1, in the same manner of 

case (i) no.1. 

2. 𝑆 is contains 𝑢1. Let 𝑆 = {𝑢1} ∪ {𝑣5𝑖−3|𝑖 =

1,2,3, … , ⌊
𝑚

6
⌋} ∪ {𝑣5𝑗−1|𝑗 = 1,2,3, … , ⌊

𝑚

6
⌋}, then 

there exists 𝑣𝑚−4, 𝑣𝑚−3, 𝑣𝑚−2, 𝑣𝑚−1, 𝑣𝑚 ∈
𝑉(𝐾1 + 𝑃𝑚) − 𝑆, 𝑟(𝑣𝑚−4|𝑆) = 𝑟(𝑣𝑚−3|𝑆) =
𝑟(𝑣𝑚−2|𝑆) = 𝑟(𝑣𝑚−1|𝑆) = 𝑟(𝑣𝑚|𝑆) =
(2,2,2, . . . ,2,2). Furthermore, 𝑆 isn’t a resolving 

set of 𝐾1 + 𝑃𝑚. 

Therefore, 𝑆 isn’t a dominant resolving set of 

𝐾1 + 𝑃𝑚. By Lemma 1, |𝑊| = 𝐷𝑑𝑖𝑚(𝐾1 +
𝑃𝑚),𝑚 ≡ 0 (𝑚𝑜𝑑 5). 
By explanation above, it is proven that 𝑊 is a 

dominant basis for 𝐾1 + 𝑃𝑚. ∎ 

 

Theorem 3. If 𝐺 is a connected graph then 

𝐷𝑑𝑖𝑚(𝐺⨀𝑃𝑛) = |𝑉(𝐺)|(𝐷𝑑𝑖𝑚(𝐾1 + 𝑃𝑛)), for 

𝑛 ≥ 3. 

Proof. Let 𝐺 be a connected graph with 𝑉(𝐺) =
{𝑣𝑖|𝑖 = 1,2,3, . . . , 𝑚}, 𝑚 ≥ 2 and 𝑉(𝑃𝑛) = {𝑣𝑗|𝑗 =

1,2,3, . . . , 𝑛}, 𝐸(𝑃𝑛) = {𝑣𝑗𝑣𝑗+1|𝑗 = 1,2,3, . . . , 𝑛 −

1}. The 𝑖-th copy of 𝑃𝑛 with 𝑖 = 1,2,3, . . . , 𝑚 is 

denoted by 𝑃(𝑛)𝑖 with 𝑉 (𝑃(𝑛)𝑖
) = {𝑣𝑖𝑗|𝑗 =

1,2,3, … , 𝑛}, for every 𝑖 = 1,2,3, … ,𝑚. Therefore 

𝑉(𝐺⨀𝑃𝑛) = 𝑉(𝐺)⋃𝑖=1
𝑚 𝑉 (𝑃(𝑛)𝑖

), 

𝐸(𝐺⨀𝑃𝑛) = 𝐸(𝐺)⋃𝑖=1
𝑚 𝐸 (𝑃(𝑛)𝑖

)⋃ {𝑢𝑖𝑣𝑖𝑗| 𝑢𝑖 ∈

𝑉(𝐺), 𝑣𝑖𝑗 ∈ 𝑉 (𝑃(𝑛)𝑖
)}. 

Let 𝐵 be a dominant basis of 𝐾1 + 𝑃𝑛, 𝐵𝑖 is a 

dominant basis of 𝐾1 + 𝑃(𝑛)𝑖 then |𝐵𝑖| = |𝐵|, 

𝑖 = 1,2,3, . . . , 𝑚. Therefore,  |𝑊| is a dominant 

metric dimension of 𝐺⨀𝑃𝑛, with the next 

explanation. Taken any 𝑆 ⊆ 𝑉(𝐺⨀𝑃𝑛) with 

|𝑆| < |𝑊|. Let |𝑆| = |𝑊| − 1 , then there exists 𝑖 
such that 𝑆 contains a maximum of |𝐵𝑖| − 1 

element of 𝐾1 + 𝑃(𝑛)𝑖 . Since 𝐵𝑖 is a dominant basis 

of 𝐾1 + 𝑃(𝑛)𝑖 , then there exists 𝑢, 𝑣 ∈ 𝑉(𝐾1 + 𝑃(𝑛)𝑖) 

such that 𝑟(𝑢|𝑆) = 𝑟(𝑣|𝑆) or there exists vertex in 

𝐾1 + 𝑃(𝑛)𝑖 isn’t adjacent with at least one vertex in 

𝑆. Furthermore 𝑆 isn’t a resolving set or 𝑆 isn’t a 

dominating set of 𝐺⨀𝑃𝑛. By Lemma 1, 

𝐷𝑑𝑖𝑚(𝐺⨀𝑃𝑛) = |𝑊| = |𝑉(𝐺)|𝐷𝑑𝑖𝑚(𝐾1 + 𝑃𝑛) for 

𝑛 ≥ 3. Thus, it’s proven that if 𝑛 ≥ 3, then 

𝐷𝑑𝑖𝑚(𝐺⨀𝑃𝑛) = |𝑉(𝐺)|𝐷𝑑𝑖𝑚(𝐾1 + 𝑃𝑛). ∎ 

 

Lemma 5. Let 𝐶𝑚  is a cycle graph with 𝑚 ≥ 3, 

then 

𝐷𝑑𝑖𝑚(𝐾1 + 𝐶𝑚)

=

{
 
 

 
 ⌈
2𝑚 + 3

5
⌉ ,𝑚 ≡ 1(𝑚𝑜𝑑 5) 𝑜𝑟 𝑚 ≡ 3(𝑚𝑜𝑑 5)

⌊
2𝑚 + 3

5
⌋ ,𝑚 ≡ 2(𝑚𝑜𝑑 5) 𝑜𝑟 𝑚 ≡ 4(𝑚𝑜𝑑 5)

⌊
2𝑚 + 2

5
⌋ ,𝑚 ≡ 0(𝑚𝑜𝑑 5)

 

 

 

Theorem 4. If 𝐺 is a connected graph, then 

𝐷𝑑𝑖𝑚(𝐺⨀𝐶𝑛) = |𝑉(𝐺)|(𝐷𝑑𝑖𝑚(𝐾1 + 𝐶𝑛)) for 

𝑛 ≥ 3. 
 

Theorem 5. If 𝐺 is a connected graph, then 

𝐷𝑑𝑖𝑚(𝐺⨀𝐾𝑝,𝑞) = |𝑉(𝐺)|𝐷𝑑𝑖𝑚(𝐾𝑝,𝑞), for 𝑝 ≥ 2 

and 𝑞 ≥ 2 

Proof. Let 𝐺 be a connected graph with 𝑉(𝐺) =
{𝑣𝑖|𝑖 = 1,2,3, … ,𝑚},𝑚 ≥ 2 and 𝑉(𝐾𝑝,𝑞) = 𝑉𝑝 ∪ 𝑉𝑞 

with 𝑉𝑝 = {𝑎𝑖|𝑖 = 1,2,3, … , 𝑝} and 𝑉𝑞 =

{𝑏𝑗|𝑗 = 1,2,3, … , 𝑞}. The 𝑖-th copy of 𝐾𝑝,𝑞 with 

𝑖 = 1,2,3, . . . , 𝑚 is denoted by 𝐾(𝑝,𝑞)𝑖 with 
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𝑉 (𝐾(𝑝,𝑞)𝑖
) = {𝑣𝑖𝑗|𝑗 = 1,2,3, … , 𝑝} ∪ {𝑣𝑖𝑘|𝑘 =

1,2,3, … , 𝑞} for every 𝑖 = 1,2,3, . . . , 𝑚, 

𝑉(𝐺⨀𝐾𝑝,𝑞) = 𝑉(𝐺)⋃𝑖=1
𝑚 𝑉 (𝐾(𝑝,𝑞)𝑖

), 

𝐸(𝐺⨀𝐾𝑝,𝑞) = 𝐸(𝐺)⋃𝑖=1
𝑚 𝐸 (𝐾(𝑝,𝑞)𝑖

)⋃𝑖=1
𝑚   

{𝑢𝑖𝑎𝑖𝑗|𝑢𝑖 ∈ 𝑉(𝐺), 𝑎𝑖𝑗 ∈ 𝑉 (𝐾(𝑝,𝑞)𝑖
)}. Let 𝐵 is a 

dominant basis of 𝐾𝑝,𝑞, 𝐵𝑖 is a dominant basis of 

𝐾(𝑝,𝑞)𝑖, then for every 𝑖 = 1,2,3, . . . , 𝑚, |𝐵𝑖| = |𝐵|. 

Select 𝑊 = ⋃𝑖=1
𝑚 𝐵𝑖 with 𝐵𝑖 = {𝑗 = 1,2,3, … , 𝑝 −

1} ∪ {𝑘 = 1,2,3, … , 𝑞 − 1} for every 𝑖 =
1,2,3, . . . , 𝑚. By Lemma 3, 𝑟(𝑢|𝑊) ≠ 𝑟(𝑣|𝑊) for 

every 𝑢, 𝑣 ∈ 𝑊 with 𝑢 ≠ 𝑣. Moreover, take any two 

vertex in 𝑉(𝐺⨀𝐾𝑝,𝑞) −𝑊. From every possibility, 

it will be shown that the representation of each 

vertex is different with respect to 𝑊. 

i. For 𝑢𝑖 , 𝑢𝑗 ∈ 𝑉(𝐺⨀𝐾𝑝,𝑞) −𝑊 with 𝑖 ≠ 𝑗, 

𝑑(𝑢𝑗 , s) = 𝑑(𝑢𝑗 , 𝑢𝑖) + 𝑑(𝑢𝑖 , s), for some s ∈ 𝐵𝑖. 

Since  𝐵𝑖 ⊆ 𝑊 then 𝑟(𝑢𝑖|𝑊) ≠ 𝑟(𝑢𝑗|𝑊). 

ii. For 𝑎𝑖𝑡 , 𝑎𝑗𝑟 ∈ 𝑉(𝐺⨀𝐾𝑝,𝑞) −𝑊 with 𝑖 ≠ 𝑗, 

𝑑(𝑎𝑖𝑡 , 𝑢𝑗) = 𝑑(𝑎𝑖𝑡 , 𝑢𝑖) + 𝑑(𝑢𝑖 , 𝑢𝑗) and 

𝑑(𝑎𝑗𝑟 , 𝑢𝑗) = 1. As the result, 𝑟(𝑎𝑖𝑡|𝐵𝑗) ≠

𝑟(𝑎𝑗𝑟|𝐵𝑗). Moreover, since 𝐵𝑗 ⊆ 𝑊 then 

𝑟(𝑎𝑖𝑡|𝑊) ≠ 𝑟(𝑎𝑗𝑟|𝑊). The same reason for 

𝑏𝑖𝑡 , 𝑏𝑗𝑟 ∈ 𝑉(𝐺⨀𝐾𝑝,𝑞) −𝑊. 

iii. For 𝑎𝑖𝑡 , 𝑏𝑖𝑟 ∈ 𝑉(𝐺⨀𝐾𝑝,𝑞) −𝑊. Since 𝐵𝑖 is basis 

dominant of 𝐾(𝑝,𝑞)𝑖
 then 𝑟(𝑎𝑖𝑡|𝐵𝑖) ≠ 𝑟(𝑏𝑖𝑟|𝐵𝑖). 

Moreover, since 𝐵𝑖 ⊆ 𝑊 then 𝑟(𝑎𝑖𝑡|𝑊) ≠
𝑟(𝑏𝑖𝑟|𝑊). The same reason for 𝑎𝑖𝑡 , 𝑏𝑗𝑟 ∈

𝑉(𝐺⨀𝐾𝑝,𝑞) −𝑊. 

iv. For 𝑢𝑖 , 𝑎𝑖𝑡 ∈ 𝑉(𝐺⨀𝐾𝑝,𝑞) −𝑊, 𝑑(𝑎𝑖𝑡 , s) =

𝑑(𝑎𝑖𝑡 , 𝑢𝑖) + 𝑑(𝑢𝑖 , 𝑢𝑗) for every 𝑠 ∈ 𝐵𝑗. Since 

𝐵𝑗 ⊆ 𝑊 then 𝑟(𝑢𝑖|𝑊) ≠ 𝑟(𝑏𝑖𝑢|𝑊). The same 

reason for 𝑢𝑖 , 𝑏𝑖𝑟 ∈ 𝑉(𝐺⨀𝐾𝑝,𝑞) −𝑊. 

v. For 𝑢𝑖 , 𝑎𝑗𝑡 ∈ 𝑉(𝐺⨀𝐾𝑝,𝑞) −𝑊 with 𝑖 ≠ 𝑗, 

𝑑(𝑎𝑗𝑡 , s) = 𝑑(𝑎𝑗𝑡 , 𝑢𝑗 , ) + 𝑑(𝑢𝑗 , 𝑢𝑖) + 𝑑(𝑢𝑖 , 𝑠), 

for every 𝑠 ∈ 𝐵𝑖. Moreover, since 𝐵𝑖 ⊆ 𝑊 then 

𝑟(𝑢𝑖|𝑊) ≠ 𝑟(𝑎𝑗𝑡|𝑊). The same reason for 

𝑢𝑖 , 𝑏𝑗𝑟 ∈ 𝑉(𝐺⨀𝐾𝑝,𝑞) −𝑊 with 𝑖 ≠ 𝑗. 

By the explanation above, then 𝑊 = ⋃𝑖=1
𝑚 𝐵𝑖 is a 

resolving set of 𝐺⨀𝐾𝑝,𝑞. Moreover, for every 

𝑠 ∈ 𝐺⨀𝐾𝑝,𝑞 −𝑊 can be seen that 𝑠 is adjacent to 

some elements of 𝑊, as described below. 

i. 𝑠 = 𝑢𝑖 ∈ 𝑉(𝐺) is adjacent to 𝑎𝑖1, 𝑏𝑖1 ∈ 𝑊 for 

every 𝑖 = 1,2,3, . . . , 𝑚. 

ii. 𝑠 = 𝑎𝑖(𝑝−1) ∈ 𝑉 (𝐾(𝑝,𝑞)𝑖
) is adjacent to 

𝑏𝑖1 ∈ 𝑊 for every 𝑖 = 1,2,3, . . . , 𝑚. 

iii. 𝑠 = 𝑏𝑖(𝑞−1) ∈ 𝑉 (𝐾(𝑝,𝑞)𝑖
) is adjacent to 

𝑎𝑖1 ∈ 𝑊 for every 𝑖 = 1,2,3, . . . , 𝑚. 

It can be concluded that 𝑊 is a dominating set of 

𝐺⨀𝐾𝑝,𝑞. Thus, 𝑊 = ⋃𝑖=1
𝑚 𝐵𝑖 is a dominant 

resolving set of 𝐺⨀𝐾𝑝,𝑞. Moreover, |𝑊| is a 

dominant metric dimension of 𝐺⨀𝐾𝑝,𝑞, with the 

next explanation. Taken any 𝑆 ⊆ 𝑉(𝐺⨀𝐾𝑝,𝑞) with 

|𝑆| < |𝑊|. Let |𝑆| = |𝑊| − 1 , then there exists 𝑖 
such that 𝑆 contains a maximum of |𝐵𝑖| − 1 

element of 𝐾(𝑝,𝑞)𝑖 . Since 𝐵𝑖 is a dominant basis of 

𝐾(𝑝,𝑞)𝑖, then there are 𝑢, 𝑣 ∈ 𝑉(𝐾(𝑝,𝑞)𝑖) such that 

have 𝑟(𝑢|𝑆) = 𝑟(𝑣|𝑆), furthermore 𝑆 isn’t a 

resolving set of 𝐺⨀𝐾𝑝,𝑞. By Lemma 1,  

𝐷𝑑𝑖𝑚(𝐺⨀𝐾𝑝,𝑞) = |𝑊| = |𝑉(𝐺)|𝐷𝑑𝑖𝑚(𝐾𝑝,𝑞) for 

𝑝 ≥ 2 and 𝑞 ≥ 2. Thus, it’s proven that if 𝑝 ≥ 2 

and 𝑞 ≥ 2, then 

𝐷𝑑𝑖𝑚(𝐺⨀𝐾𝑝,𝑞) = |𝑉(𝐺)|𝐷𝑑𝑖𝑚(𝐾𝑝,𝑞). ∎ 

 

Theorem 6. If 𝐺 is a connected graph, then 

𝐷𝑑𝑖𝑚(𝐺⨀𝐾𝑛) = |𝑉(𝐺)|𝐷𝑑𝑖𝑚(𝐾𝑛), for 𝑛 ≥ 2, 

Proof. For a connected graph 𝐺 with 𝑉(𝐺) =
{𝑢𝑖|𝑖 = 1,2,3, … ,𝑚}, 𝑚 ≥ 2, 𝑉(𝐾𝑛) =

{𝑣𝑗|𝑗 = 1,2,3, … , 𝑛} and 𝐸(𝐾𝑛) = {𝑖, 𝑗 =

1,2,3, … , 𝑛, 𝑖 ≠ 𝑗}. The 𝑖-th copy of 𝐾𝑛 is denoted 

by 𝐾(𝑛)𝑖 with 𝑉(𝐾𝑛𝑖) = {𝑣𝑖𝑗|𝑗 = 1,2,3, … , 𝑛} for 

every 𝑖 = 1,2,3, … ,𝑚, 

𝑉(𝐺⨀𝐾𝑛) = 𝑉(𝐺)⋃𝑖=1
𝑚 𝑉 (𝐾(𝑛)𝑖

), 𝐸(𝐺⨀𝐾𝑛) =

𝐸(𝐺)⋃𝑖=1
𝑚 𝐸 (𝐾(𝑛)𝑖

)⋃𝑖=1
𝑚 {𝑢𝑖𝑣𝑖𝑗|𝑢𝑖 ∈ 𝑉(𝐺), 𝑣𝑖𝑗 ∈

𝑉 (𝐾(𝑛)𝑖
)}.  Let 𝐵 is a dominant basis of 𝐾𝑛, 𝐵𝑖 is a 

dominant basis of 𝐾(𝑛)𝑖, then for every 𝑖 =

1,2,3, . . . , 𝑚, |𝐵𝑖| = |𝐵|. Select 𝑊 = ⋃𝑖=1
𝑚 𝐵𝑖 with 

𝐵𝑖 = {𝑣𝑖𝑗|𝑗 = 1,2,3, … , 𝑛 − 1} for every 𝑖 =

1,2,3, . . . , 𝑚 then |𝑊| = 𝑛 − 1. By Lemma 3, 

𝑟(𝑢|𝑊) ≠ 𝑟(𝑣|𝑊) for every 𝑢, 𝑣 ∈ 𝑊 with 𝑢 ≠ 𝑣. 

Moreover, take any two vertex in 𝑉(𝐺⨀𝐾𝑛) −𝑊. 

From every possibility, it will be shown that the 

representation of each vertex is different with 

respect to 𝑊. 

i. For 𝑢𝑖 , 𝑢𝑗 ∈ 𝑉(𝐺⨀𝐾𝑛) −𝑊 with 𝑖 ≠ 𝑗. Since 

𝑑(𝑢𝑗 , 𝑣) = 𝑑(𝑢𝑗 , 𝑢𝑖) + 𝑑(𝑢𝑖 , 𝑣), then for every 

𝑣 ∈ 𝐵𝑖, 𝑑(𝑣, 𝑢𝑖) ≠ 𝑑(𝑣, 𝑢𝑗). Moreover, since 

𝐵𝑖 ⊆ 𝑊 then 𝑟(𝑢𝑖|𝑊) ≠ 𝑟(𝑢𝑗|𝑊). 

ii. For 𝑣𝑖𝑞 , 𝑣𝑗𝑞 ∈ 𝑉(𝐺⨀𝐾𝑛) −𝑊 with 𝑖 ≠ 𝑗. Since 

𝑑(𝑣𝑗𝑞 , 𝑣) = 𝑑(𝑣𝑗𝑞 , 𝑣𝑗) + 𝑑(𝑣𝑗 , 𝑣𝑖) + 𝑑(𝑣𝑖 , 𝑣𝑖𝑞), 

then for every 𝑣 ∈ 𝐵𝑖 imply 𝑑(𝑣, 𝑣𝑖𝑞) ≠

𝑑(𝑣, 𝑣𝑗𝑞). Moreover, since 𝐵𝑖 ⊆ 𝑊 then 

𝑟(𝑣𝑖𝑞|𝑊) ≠ 𝑟(𝑣𝑗𝑞|𝑊) 

iii. For 𝑢𝑖 , 𝑣𝑖𝑞 ∈ 𝑉(𝐺⨀𝐾𝑛) −𝑊. There exists two 

possibility, 𝑟(𝑢𝑖|𝐵𝑖) = 𝑟(𝑣𝑖𝑞|𝐵𝑖) or 𝑟(𝑢𝑖|𝐵𝑖) ≠

𝑟(𝑣𝑖𝑞|𝐵𝑖). For 𝑟(𝑢𝑖|𝐵𝑖) ≠ 𝑟(𝑣𝑖𝑞|𝐵𝑖), since 

𝐵𝑖 ⊆ 𝑊 then 𝑟(𝑢𝑖|𝑊) ≠ 𝑟(𝑣𝑖𝑞|𝑊). For 

𝑟(𝑢𝑖|𝐵𝑖) = 𝑟(𝑣𝑖𝑞|𝐵𝑖) since for 𝑖 ≠ 𝑗, 
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𝑑(𝑢𝑖 , 𝑢𝑗) ≠ 𝑑(𝑣𝑖𝑞 , 𝑢𝑗) then for every 𝑣 ∈

𝐵𝑗,𝑑(𝑣, 𝑢𝑖) ≠ 𝑑(𝑣, 𝑣𝑖𝑞). Moreover, since 

𝐵𝑗 ⊆ 𝑊 then 𝑟(𝑢𝑖|𝑊) ≠ 𝑟(𝑣𝑖𝑞|𝑊). 

iv. For 𝑢𝑖 , 𝑣𝑗𝑞 ∈ 𝑉(𝐺⨀𝐾𝑛) −𝑊 with 𝑖 ≠ 𝑗. Using 

the same reason of case (ii), 𝑟(𝑢𝑖|𝑊) ≠
𝑟(𝑣𝑗𝑞|𝑊). 

By the explanation above, then 𝑊 = ⋃𝑖=1
𝑚 𝐵𝑖 is a 

resolving set of 𝐺⨀𝐾𝑛. Moreover, since for every 

𝑢𝑖 ∈ 𝑉(𝐺) with 𝑖 = 1,2,3, . . . , 𝑚 is adjacent to 

𝑣𝑖1 ∈ 𝑊 with 𝑖 = 1,2,3, . . . , 𝑚 and for every 

𝑣𝑖𝑞 ∈ 𝑉 (𝐾(𝑛)𝑖
) with 𝑖 = 1,2,3, . . . , 𝑚 is adjacent to 

𝑣𝑖1 ∈ 𝑊 with 𝑖 = 1,2,3, . . . , 𝑚, then 𝑊 is a 

dominating set of 𝐺⨀𝐾𝑛. Thus, 𝑊 = ⋃𝑖=1
𝑚 𝐵𝑖 is a 

dominant resolving set of 𝐺⨀𝐾𝑛. Moreover, |𝑊| is 

dominant metric dimension of 𝐺⨀𝐾𝑛, with the next 

explanation. Taken any 𝑆 ⊆ 𝑉(𝐺⨀𝐾𝑛) with 

|𝑆| < |𝑊|. Let |𝑆| = |𝑊| − 1 , then there exists 𝑖 
such that 𝑆 contains a maximum of |𝐵𝑖| − 1 

element of 𝐾(𝑛)𝑖. Since 𝐵𝑖 is a dominant basis of 

𝐾(𝑛)𝑖, then there exist 𝑢, 𝑣 ∈ 𝐾(𝑛)𝑖 such that 

𝑟(𝑢|𝑆) = 𝑟(𝑣|𝑆). Furthermore 𝑆 isn’t a resolving 

set of 𝐺⨀𝐾𝑛. By Lemma 1, 𝐷𝑑𝑖𝑚(𝐺⨀𝐾𝑛) =
|𝑊| = |𝑉(𝐺)|𝐷𝑑𝑖𝑚(𝐾𝑛) for 𝑛 ≥ 2. Thus, it’s 

proven that if 𝑛 ≥ 2, then 𝐷𝑑𝑖𝑚(𝐺⨀𝐾𝑛) =
|𝑉(𝐺)|𝐷𝑑𝑖𝑚(𝐾𝑛). ∎ 

 

Corollary 1. If 𝐺 is a connected graph, then 

𝐷𝑑𝑖𝑚(𝐺⨀𝐾1,𝑛−1) = |𝑉(𝐺)|𝐷𝑑𝑖𝑚(𝐾1,𝑛−1), for 

𝑛 ≥ 4 

 

Conclusion: 
In this paper, it was found the dominant 

metric dimension of corona product graph of a 

connected graph 𝐺 and 𝐻, for 𝐻 is path graph, cycle 

graph, complete bipartite graph, complete graph, and 

star graph, described as below: 

a. For 𝐻 are path and cycle graphs, the dominant 

metric dimension of corona product of  𝐺 and 𝐻 

depends on  |𝑉(𝐺)| and 𝐷𝑑𝑖𝑚(𝐾1 + 𝐻). 
b. For 𝐻 are complete bipartite and complete graphs, 

the dominant metric dimension of corona product 

of  𝐺 and 𝐻 depends on  |𝑉(𝐺)| and 𝐷𝑑𝑖𝑚(𝐻). 
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 البعد المتري السائد لرسومات منتجات كورونا
 

 ليلك سيسلاواتي   هيري سوبراجيتنو  رومبلان بتري ادريساري
 

 العلوم والتكنولوجيا، جامعة ايرلانكا، اندونيسياقسم الرياضيات، كلية 

 

  :الخلاصة
البعد المتري والمجموعة المسيطرة هما مفهوم نظرية الرسمم البيمانا الميي يمكمو رطمويرح ممو ميمو المفهموم ورطبيلما  ما عمليمات  

بميو همييو المفهموميو .  ما هميح الو قمة ، يمتم رلمديم مل الرقم المهيمو هو أمد المفماهيم  ما نظريمة الرسمم البيمانا التما رجمم    الرسم البيانا. ان

رعريف مل الرقم المسيطر مرة أخرى كمصطلح البعد المتري السمادد. ميمو رهمدذ هميح الو قمة يلمد ييجما  البعمد المتمري السمادد لمبع  الرسموم 

ة الخاصة. يشُا  يلمد البعمد المتمري السمادد لم  البيانية الخاصة و سومات ماصل ضرب الاكليل للرسوم البيانية المتصلة ، ولبع  الرسوم البياني

 . بواسطة  Hو  Gويتم الإشا ة يلد البعد المتري السادد  ا الرسم البيانا للمنتج الإكليل

 
 الرسم البيانا لمنتج كو ونا ، البعد المتري السادد ، البعد المتري ، مل الرقم المسيطر :الكلمات المفتاحية


