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DOMINATING SETS AND LOCATING SETS
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> A set D of vertices in G is a dominating set if, for every
ue V(G)\D:
N(u)n D # 0

> The domination number of G, denoted by ~(G), is the minimum
cardinality of a dominating set of G.

> Aset D= {xy,...,xx} is a locating set if, for every pair
u,ve V(G),
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DOMINATING SETS AND LOCATING SETS

G = (V, E) is a simple finite connected graph.
> A set D of vertices in G is a dominating set if, for every
ue V(G)\D:
N(u)n D # 0

> The domination number of G, denoted by ~(G), is the minimum
cardinality of a dominating set of G.

> Aset D= {xy,...,xx} is a locating set if, for every pair
u,ve V(G),
(d(U,X1), ) d(U, Xk)) 75 (d(V,X1), ) d(V,Xk))-

> The metric dimension (also called the location number) 5(G) is
the minimum cardinality of a locating set of G.
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LOCATING DOMINATING SETS

> A set D of vertices in a graph G is a locating dominating set if it is
both locating and dominating.
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LOCATING DOMINATING SETS

> A set D of vertices in a graph G is a locating dominating set if it is
both locating and dominating.

> The metric-location-domination number n(G) is the minimum
cardinality of a locating dominating set of G.

= Let 51, S, € V(G). If Sy is dominating and S, is locating, then
S1 U Ss is both locating and dominating. Hence,

max{y(G), 8(G)} < n(G) <~(G) + B5(G)
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LOCATING DOMINATING SETS

> A set D of vertices in a graph G is a locating dominating set if it is
both locating and dominating.

> The metric-location-domination number n(G) is the minimum
cardinality of a locating dominating set of G.

= Let 51, S, € V(G). If Sy is dominating and S, is locating, then
S1 U Ss is both locating and dominating. Hence,

max{y(G), 8(G)} < n(G) <~(G) + B5(G)

— Given three positive integers a, b, ¢ verifying that
max{a, b} < ¢ < a-+ b, there always exists a graph G such that

7(G) = a, B(G) = band n(G) = c,
exceptforthecase 1 =b<a<c=a+1.
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LOCATING DOMINATING SETS

12 21

13 31 b

n(@G) = 2, since {a, b} is a minimum locating dominating set
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LOCATING DOMINATING SETS

A\

y(G) =2 B(G) =3 nG) =4

In this example: max{~(G), 3(G)} =3 <n(G) =4 <~(G) + B8(G) =5
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LOCATING-DOMINATING SETS

> A set D of vertices in a graph G is a locating-dominating set if for
every two vertices u, v € V(G) \ D,

0 N[uln D+ N[v]n D # 0.
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> A set D of vertices in a graph G is a locating-dominating set if for
every two vertices u, v € V(G) \ D,
0 # N[uln D # N[v]n D # 0.
> The location-domination number A(G) is the minimum cardinality

of a locating-dominating set of G.

— Every locating-dominating set is both locating and dominating.
Hence,

max{y(G), (G)} < n(G) < min{\(G),v(G) + B(G)}
and both bounds are tigh.
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LOCATING-DOMINATING SETS

> A set D of vertices in a graph G is a locating-dominating set if for

every two vertices u, v € V(G) \ D,
) # N[uln D # N[v]n D # 0.

> The location-domination number A(G) is the minimum cardinality

of a locating-dominating set of G.
— Every locating-dominating set is both locating and dominating.
Hence,
max{~(G), 8(G)} < n(G) < min{\(G),(G) + B(G)}

and both bounds are tigh.

— Realization theorem? Not yet.
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LOCATING-DOMINATING SETS

(1,0,0)

(0,1,0) (0,1,1) (0,0,1)

In all cases, digit 0 means "greater than 1”
A G) = 8, since {ay, as, az} is a minimum locating-dominating set
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LOCATING-DOMINATING SETS
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In this example:
max{v(G), B(G)} = 3 < n(G) =3 < min{\(G),7(G) + B(G)} = 4
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BASIC FAMILIES

G v | B U A

Pn, n >3 (51| 1 (5] %”1

Cn, n>6 31 2 31 | %]

Ky, n > 1 1 \n—-1|n-1| n-1
Kipn-1,n>2 1 \n—-2{n—-1] n-1
Kin-r,n—r>r>1| 2 |n-2| n-2| n-2
W1,n—1, n>7 1 L%J 2n572W 2n572w

Domination parameters of some basic families
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EXTREME VALUES

G is a graph of order n, diameter D > 2, location number 3,
metric-location-domination number » and location-domination number .
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EXTREME VALUES

G is a graph of order n, diameter D > 2, location number 3,

metric-location-domination number » and location-domination number .

+B+D<ns (B4 1) +pTIi - 1

I. M. PELAYO (U.P.C.) Locating domination in graphs 29 JUNE 2010

10/15



EXTREME VALUES

G is a graph of order n, diameter D > 2, location number 3,

metric-location-domination number » and location-domination number .

e +D<n< (|2 +1)" + 8T (@i - 1)

o If G# Kip1,thenn+[22] <n<n+n- 37"
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EXTREME VALUES

G is a graph of order n, diameter D > 2, location number 3,

metric-location-domination number » and location-domination number .

0ﬁ+D§n§(L%J ) _,_ﬁsz/?ﬂ( — )5
o If G# Kip1,thenn+[22] <n<n+n- 37"

o A+ | <n< A+ 20 -1

« In all cases, both bounds are tight.
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SOLVING 7 = X\

e (G =12 ANG)=1=G="P,

e \(G) =2 = 1(G) = 2. [converse false]

n=3 n=4
There are 16 graphs s.t. A = 2 (notice that \ =2 = n <5)
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SOLVING 7 = A

There are 51 graphs satisfying n = 2
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SOLVING 7 = A

There are 51 graphs satisfying n = 2

>n=2=n<8
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SOLVING 7 = X\

There are 51 graphs satisfying n = 2

>n=2=n<8

> If {u, v} is an n-set, then d(u,v) <2
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SOLVING 7 = X\

There are 51 graphs satisfying n = 2

>n=2=n<8
> If {u, v} is an n-set, then d(u, v) < 2.
> Every graph verifying 5 < 2 can be embedded into the strong grid.
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L —
e n(G)=n—-1<X\G) =n-1



SOLVING 7 = A

e n(G)=n—-1<X\NG)=n-1

.)\(G):n—1 @G:KnOrG:K17n_1
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SOLVING 7 = A

e (G)=n—-1<X\G)=n-1

OA(G):H—'l @G:KnOrG:K17n_1

eNG =n-2—= 4G =n-2
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SOLVING 7 = A

e (G)=n—-1<X\G)=n-1

OA(G):H—'l @G:KnOrG:K17n_1

eNG =n-2—= 4G =n-2

e \(G)=n—-2<Ge FU---UF7, where
F1:{Kr,323§f§8},
Fo={K + Ks:2 <r < s} etc.
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SOLVING 7 = A

e n(G)=n—-1<X\NG)=n-1

OA(G):n—'I @G:KnOrG:K17n_1

e NG =n-2<~=nG)=n-2

e \(G)=n—-2<Ge FU---UF7, where
F1:{Kr,323§f§8},
Fo={K + Ks:2 <r < s} etc.

e 7(G) = n—3 = A\(G) = n— 3 [converse false]
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SOLVING 7 = A

¢ (G)=n—1\G)=n-—1

OA(G):n—'I @G:KnOrG:K17n_1

MG)=n-2<=n(G)=n-2

e \(G)=n-2< Ge F{U---UF;, where

Fi ={Kis:2 <r<s},

Fo={K +Ks:2<r<s},etc.

e 7(G) = n—3 = A\(G) = n— 3 [converse false]

If D =2, then \(G) = n(G)

[for D > 3, false]
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SOLVING 7 = X\

12 21

13 31 b

n=6,D=38,n-4=2=n(G) < \G) =3=n-3
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CARTESIAN PRODUCT

o 7(KnOKp) = M(KnOKp), since diam(KnOK,) = 2.
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CARTESIAN PRODUCT

e For m,n > 2, a dominating set S resolves K,[ 1K, iff

@ there is at most one empty row and at most one empty column;
© there is at most one lonely vertex.
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CARTESIAN PRODUCT

o B(KnOKn) < n(KmOKp) < B(KmOKn) + 1.

e For m,n > 2, a dominating set S resolves K,[ 1K, iff

@ there is at most one empty row and at most one empty column;
© there is at most one lonely vertex.
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CARTESIAN PRODUCT

B(KmOKn) < n(KmOKn) < B(KmOKp) + 1.

For m,n > 2, a dominating set S resolves K, (1K), iff

@ there is at most one empty row and at most one empty column;
© there is at most one lonely vertex.

= lfm<n<2m-1,then

[3(n+m—1)]+1 ifn+m=3k+2

MKOKm) = { L%(n—k m—1)] otherwise
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