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RESOLVING SETS

x G = (V,FE) is a connected graph.

» A vertex x of G RESOLVES a pair of vertices u,v of GG if:

d(z,u) % d(z,v).

» A vertex subset SC V is a RESOLVING SET of GG if;

every two distinct vertices of G are resolved by some vertex of S.




METRIC DIMENSION

x S C V is a resolving set of G = (V, F).

» S is a metric basis if it is a minimum resolving set.

x S = {uy,up,...,ur} is @ metric basis of G.

» The metric dimension of G is: 3(G) = r.

x = IS a vertex of G.

» [ he metric coordinates of = are:

(z1,...,xr), Where z; = d(u;, z).
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SOME BASIC KNOWN RESULTS

B T he problem of computing the metric dimension of an arbi-
trary graph is NP-hard..

| name || path | cycle | complete | bicomplete | wheel | hypercube |
mL G [ P [ G [ Ko [ Kep [ Wiy [Q=I[KJ]
WV(G)| || n21|n>3 n>2 r+s>3 |r4+1=4,7 =
B(G) 1 . n—1 n— 2 3 r (r<4)

BIf Tisatreest AT)>1, then 3(T) = |Ext(T)| — X(T).

BIfG="T+e, then 3(T) -2 < BT +e¢) < B(T) + 1.

B ¢ (3,6} B(W, ) =%






BOUNDARY VERTICES

* u, v are two vertices of a graph G.

» v iS a boundary vertex of u if:

VYV we N), dlu,w) < d(u,v).

» The set of all boundary vertices of w is its boundary d(u).

» The boundary of G is the set 9(G) = U, cy(5)0(w).

B THEOREM: The boundary d((') is a resolving set of ¢.

B COROLLARY: 3(G) < |9(G)|.
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d(G)={a,b,c,d,e}
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BOUNDS AND CHARACTERIZATIONS

B G| - d%5) < 3(G) < |G| —d (d = diam(G)).
BAG) =1« G=DP",.

B3G)=|G|-1 s G =Ky

Bt>2 3(G)=1|G|-2 & Ge{Ksy, Ks+ K¢, Ks + (K1 UKy}

B d>3 8(G)=|G|—d = 3 ac Per(G) without twins.

3G =G-3aGec{ ...l K, K. K,
\




CARTESIAN PRODUCT

x G1 = (V1, 1) Go = (V», F») are two connected graphs.

» The cartesian product G10JG5 is the graph with:.

O V(GlgGg) — Vl X VQ.

w1 = v, and upvp € Fo
O (uq,us) is adjacent to (vq, vy) iff or
uiv1 € 1 and urs = vop

B d((u1,u2), (u1,u2)) = dg,(u1,v1) +dg,(u2, v2).

B THEOREM: 3(G10G5) > max[3(G1). B(Go)].



SOME KNOWN RESULTS ON THE C.P.

B 3(G) < B(GLK3) < B(G) + 1.

B im 3(Qn) - loga(n) _

2

B 3( P, 0Pn,0...0Py,;) = d (wrong result: pam, 70 (1996)).




CARTESIAN PRODUCTS [BOUNDS]

B max([s(G),3(H)] < p(GUH)].

B |G| >3,[H| > 3: (GOH) < min{3(G) + |H|,3(H) + |G|} — 2

B 3(GOK,) < max{n—1,2-8(G)}. W B(GOPR,) < B(G) + 1.

B 3(GOC,) < B(G) +2. B 3(GOT) < B(G) + |Bat(T)| - 1.

B For all k> 1 and n > 2 there is a k-connected graph G,, ;, for
which 3(G,, ) < 2k and B(G,, UG, ) = n.

B For all £ > 1 there in no function f such that: g(GUOH) <
f(B(G),B3(H)), for all k-connected graphs G and H.




CARTESIAN PRODUCTS [EXACT VALUES]

B < n= dim(KnOKn) :{ L@J :]‘: ;ﬂm”' - ; ; "
AR Py = { m 1, i
B 500 = { 3 Ginerise.”

W R { g: :E 2 z\?éjn (and n # 1)

G\H Kn Cn Pn
Km n_leQ—WI—E;Qn—_QJ m—1,m | m—1
Cm 3.4 3 8
Pm 5




CARTESIAN PRODUCT OF A CYCLE BY A PATH

Bm>3n2>2 8(Cn) =2 6(FP)=1
B max[3(G),s(H)] < p(GUH)].
B 3(GUP,) < 8(G) + 1.

5 2 — ,1{)‘((}'”1) S f'-;((/“r”_I:II)”) S ;;-)’((/“,”_) + 1 — 3

¢ 5(COG) =2 & G is a path and m is odd.

2, if m odd
3, if meven (and n#1)




DOUBLY RESOLVING SETS

» Two vertices v,w of G # K1 are DOUBLY RESOLVED by a
pair of vertices z,y of G if:

d('U, IZI) o d(w! .’,C) 7& d(’U, y) o d(wa y)

» Aset SC V isa DOUBLY RESOLVING SET of G if every
pair of distinct vertices of G are doubly resolved by two vertices
in S. ¢¥(G) is the minimum cardinality of a doubly resolving set.

B1<3(G)<¢(G)L|G| -1 B 2. 3(GUG) 2 ¢(G)

B 3(GUH) < 5(G)+y(H)—-1 B B(GUH) < 8(G)+26(HUH) -1

name | path | odd cycle | even cycle | complete tree

G Pn Chn Chn Kn Tn
IV(G)| | n>2 n> 3 n>4 n>3 n>2
B(G) 1 2 2 n—1 |Ext(Th)| — A(Th)
P (G) 2 2 3 n—1 |Ext(T))]
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C. P. OF AN ODD CYCLE BY A PATH

~ [ 2, if modd
B Y(Cm) = { 3, if m even

W (P, =2

B 3(G) < p(GUP,) < B(G) +¢(Pr) — 1 = B(G) +1

3(G) + 1, if m odd

B 3(G) < B(CrUG) < B(G)+4¢(Cm)—1 < { B3(G) 4 2, if m even

http://es.arXiv.org/find/math/1/PELAYO/0/1/0/past/3/0




