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Metric Basis

- A metric basis fora digraph G(V, A) isa minimumsetW c V

such that for each pair of vertices u and v of V, there is a vertex

w € W such that the length of a shortest directed path from w to
u is different from the length of a shortest directed path from w to
vinG;thatisd(w,u) = d(w,v).
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* The concept of a metric basis has appeared in the
literature under different names as early as 197s.

- Slater called these sets locating sets and
reference sets.

* Independently, Harary and Melter discovered
these concepts as well but used the terms metric
basis and metric dimension, rather than
reference set and location number.

* Chartrand et al. used the terms resolving set and
minimum resolving set.




Previous

Results

* A connected graph G of order n has dimension 1 if

andonlyifG = P

nl

* A connected graph G of ordern > 2 has

dimensionn — 1ifandonlyif G = K,,.

* Let G be a connected graph of ordern > 4. Then

B(G) =n—2ifandonlyifG = Ks¢; G = K +
Ki;orG = K;+ (K,UK,).

{Chartrand et al, 2000}



LetG = (V,E) beagraph with metric dimension 2 and let
{a, b} be a metric basis in G. The following are true.

1. Thereis a unique shortest path P between a and b.
2. Thedegrees of a and b are at most 3.

3. Everyother node on P has degree at most 5.




- A De Bruijn graph B(d, n) is a directed graph on d™ vertices and
d™*1 directed edges.

V= {x, x5, ...xp:x; €{0,1...d =1}, i = 1,2 ... n}.

* There is an edge from x to y, ifand only if x = x4, x5, ... x,,, and
Yy =Xy ..Xpa, wherea € {0,1 ... d — 1}.

The De Bruijn

graph B(d, n)




* The De Bruijn graph is regular, Eulerian and Hamiltonian. It has
small diameter, nearly optimal connectivity, simple recursive

structure, simple routing algorithm and contains some other usual
topologies as its subgraphs.




* The metric dimension of B(d, n) is given as

- B(B(d,n)) = d"'(d — 1)

{Bharati et al, 2000}




* The extended de Bruijn graph EB(d, m; q4, g3, --. qp) is defined as
follows

* The set of vertices is the set of m-dimensional vectors on d
elements divided into p blocks of sizes (g4, q3, ... qp) written in

The extended the form

¢ (xll, X12, ...xlql)(x21, X292, ...quz) (xpl, xpz, ...qu )
p

where0 < x;; < d — 1, and Zle qgi=m

de Bruijn graph

- . Avertex of is joined by an arcs to all vertices of the form

(X12) e X1q,, X1) (K22, o X2g,, A2) o (Xp2, e Xpgy» a,) where a;, (0 <
i < d—1) istakenover{0,1,..d — 1}.
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° Let G be adirected graphand C = {cy, ¢4, ... ¢} be a subset of the

vertex setV suchthat N"(¢;) —C=N"(¢c;) —C = =
N~ (cy) —C = N~ (C) — C.Then all elements of C but one should

be present in any metric basis of G.




° B (EB(d, m; q4, 4, ...qp)) =d™P(dP —1).




. ,B(Ek(d, m; qq, 4z, .- qp)) = dm_p;gﬂ)p (dP —1).
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