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Given an ordered partition Π = {𝑃1, 𝑃2, ..., 𝑃𝑡} of the vertices of a connected graph 𝐺, the
partition representation of a vertex 𝑣 ∈ 𝑉 with respect to the partition Π is the vector 𝑟(𝑣|Π) =
(𝑑(𝑣, 𝑃1), 𝑑(𝑣, 𝑃2), ..., 𝑑(𝑣, 𝑃𝑡)), where 𝑑(𝑣, 𝑃𝑖), with 1 ≤ 𝑖 ≤ 𝑡, represents the distance between the vertex
𝑣 and the set 𝑃𝑖, that is 𝑑(𝑣, 𝑃𝑖) = min𝑢∈𝑃𝑖

{𝑑(𝑣, 𝑢)}. The partition Π is a resolving partition of 𝐺 if for
every pair of distinct vertices 𝑢, 𝑣 ∈ 𝑉 , 𝑟(𝑢|Π) ̸= 𝑟(𝑣|Π) (in such case, we also say that there is a set
𝑃𝑖 ∈ Π which resolves the pair of vertices 𝑢, 𝑣). The partition dimension of 𝐺 is the minimum number of
sets in any resolving partition of 𝐺 and is denoted by 𝑝𝑑(𝐺). Concepts above were presented first in [1].

On the other hand, a set 𝑊 of vertices of 𝐺 strongly resolves two different vertices 𝑥, 𝑦 /∈ 𝑊 , if
either 𝑑𝐺(𝑥,𝑊 ) = 𝑑𝐺(𝑥, 𝑦) + 𝑑𝐺(𝑦,𝑊 ) or 𝑑𝐺(𝑦,𝑊 ) = 𝑑𝐺(𝑦, 𝑥) + 𝑑𝐺(𝑥,𝑊 ). An ordered vertex partition
Π = {𝑈1, 𝑈2, ..., 𝑈𝑘} of a graph 𝐺 is a strong resolving partition for 𝐺 if every two different vertices of
𝐺 belonging to the same set of the partition are strongly resolved by some set of Π. A strong resolving
partition of minimum cardinality is called a strong partition basis and its cardinality the strong partition
dimension, which is denoted by 𝑝𝑑𝑠(𝐺). Concepts above were presented first in [2].

Now, the Cartesian product of two graphs 𝐺 = (𝑉1, 𝐸1) and 𝐻 = (𝑉2, 𝐸2) is the graph 𝐺�𝐻 = (𝑉,𝐸),
such that 𝑉 = {(𝑎, 𝑏) : 𝑎 ∈ 𝑉1, 𝑏 ∈ 𝑉2} and two vertices (𝑎, 𝑏), (𝑐, 𝑑) ∈ 𝑉 are adjacent in 𝐺�𝐻 if and
only if, either

∙ 𝑎 = 𝑐 and 𝑏𝑑 ∈ 𝐸2, or

∙ 𝑏 = 𝑑 and 𝑎𝑐 ∈ 𝐸1.

Also,the strong product of 𝐺 and 𝐻 is the graph 𝐺�𝐻 = (𝑉,𝐸), such that 𝑉 = {(𝑎, 𝑏) : 𝑎 ∈ 𝑉1, 𝑏 ∈ 𝑉2}
and two vertices (𝑎, 𝑏), (𝑐, 𝑑) ∈ 𝑉 are adjacent in 𝐺�𝐻 if and only if, either

∙ 𝑎 = 𝑐 and 𝑏𝑑 ∈ 𝐸2, or

∙ 𝑏 = 𝑑 and 𝑎𝑐 ∈ 𝐸1, or

∙ 𝑎𝑐 ∈ 𝐸1 and 𝑏𝑑 ∈ 𝐸2.

For more information on product graphs we recommend the book [3]. Several results concerning the
(strong) partition dimension of graphs with some emphasis in product graphs are presented in this work.
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