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not in D has at least a neighbor in D, i.e.,|N(u)n D # 0 |.
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> Aset D C V(G) of agraph G is a dominating set if every vertex u
not in D has at least a neighbor in D, i.e.,|N(u)n D # 0 |.

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

> A dominating set of cardinality v(G) is called a v-code.

@ |7(G) = 2| (red vertices form a ~-code).
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> Aset S c V(G)of agraph G is a metric-locating set ? if for every

pair v,w € V,

d(x,v) # d(x,w)
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> Aset S c V(G)of agraph G is a metric-locating set ? if for every
pair v,w € V, | d(x,v) # d(x,w)|, for some vertex x € S.

> The metric dimension of G, denoted by 3(G), is the minimum
cardinality of an ML-set of G.

> A locating set of cardinality 5(G) is called a metric basis.

133 222 311
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> Aset S c V(G)of agraph G is a metric-locating set ? if for every
pair v,w € V, | d(x,v) # d(x,w)|, for some vertex x € S.

> The metric dimension of G, denoted by 3(G), is the minimum
cardinality of an ML-set of G.

> A locating set of cardinality 5(G) is called a metric basis.

133 222 311

1 144 2 3 422
@ | 5(G) =3|(S={1,2,3} is a metric basis).
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> Aset S c V(G)of agraph G is a metric-locating set ? if for every

pair v,w € V, | d(x,v) # d(x,w)|, for some vertex x € S.

> The metric dimension of G, denoted by 3(G), is the minimum
cardinality of an ML-set of G.

> A locating set of cardinality 5(G) is called a metric basis.

133 222 311

1 144 2 3 422
@ | 5(G) =3|(S={1,2,3} is a metric basis).

@ Note that vertices 222 and 422 are not dominated by S.

2ML-set for short.
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> Aset S C Vis an metric-locating-dominating set 2 if it is both
dominating and locating.
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> Aset S C Vis an metric-locating-dominating set 2 if it is both
dominating and locating.

> The MLD number n(G) is the minimum cardinality of an MLD-set.
> An MLD-set of cardinality n(G) is called an r-code.
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> Aset S C Vis an metric-locating-dominating set 2 if it is both
dominating and locating.

> The MLD number n(G) is the minimum cardinality of an MLD-set.
> An MLD-set of cardinality n(G) is called an r-code.

1332 2221 4

1 1443 2 3 4221

@ |7(G)=4|(S={1,2,3,4} is an n-code).

SMLD-set for short.
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every two vertices u,v € V'\ S,
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> The NLD number X\(G) is the minimum cardinality of an NLD-set.

‘NLD-set for short.

1. M. Pelayo (U.P.C.) Locating-Dominating Partitions in Graphs 10 November 2016 5/20



> A set S C Vis a neighbor-locating-dominating number * if for
every two vertices u,v € V'\ S,

0£NUNSENVINSZD

> The NLD number X\(G) is the minimum cardinality of an NLD-set.

> An NLD-set of cardinality A\(G) is called a A-code.

‘NLD-set for short.

1. M. Pelayo (U.P.C.) Locating-Dominating Partitions in Graphs 10 November 2016 5/20



> A set S C Vis a neighbor-locating-dominating number * if for
every two vertices u,v € V'\ S,

0£NUNSENVINSZD

> The NLD number X\(G) is the minimum cardinality of an NLD-set.
> An NLD-set of cardinality A\(G) is called a A-code.

10001 5 :

1 10000 2 3 00010

‘NLD-set for short.
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> A set S C Vis a neighbor-locating-dominating number * if for
every two vertices u,v € V'\ S,

0£NUNSENVINSZD

> The NLD number X\(G) is the minimum cardinality of an NLD-set.
> An NLD-set of cardinality A\(G) is called a A-code.

10001 5 :

1 10000 2 3 00010

@ | \(G)=5[(S=1{1,2,3,4,5} isa \-code).

‘NLD-set for short.
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> Apartition [1 = {Sy, ..., Sk} of V dominates G if, for every
i€ {1,... k}, forevery vertex v € S; and for some j € {1,... k},

d(V, Sj) = 1
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> Apartition [1 = {Sy, ..., Sk} of V dominates G if, for every
ie{1,... k},foreveryvertex v e S;and forsomej € {1,..., k},

d(V, Sj) = 1

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

> A dominating partition of cardinality ’yp(G) is called a v, -partition.
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> Apartition [1 = {Sy, ..., Sk} of V dominates G if, for every
ie{1,... k},foreveryvertex v e S;and forsomej € {1,..., k},

d(V, Sj) = 1

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

> A dominating partition of cardinality 7,(G) is called a ~,-partition.

A B A

B B B B B

o 7,(G) = 2 (TRUE for every graph).
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> Apartition [1 = {Sy,...., Sk} is an ML-partition if, for every
ie{1,...,k},everypairu,ve S andsomejc {1,... k},

d(u, Sj) # d(v, S/)
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> A partition [ = {81, Cee Sk} is an ML-partition if, for every
ie{1,...,k},everypairu,ve S andsomejc {1,... k},

da(u, Sj) # d(v, S/)

> The partition dimension /3,(G) is the minimum cardinality of a
metric-locating partition of G.
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> A partition [ = {81, Cee Sk} is an ML-partition if, for every
ie{1,...,k},everypairu,ve S andsomejc {1,... k},

da(u, Sj) # d(v, S/)

> The partition dimension /3,(G) is the minimum cardinality of a
metric-locating partition of G.

o |7(G) < B,(G) < B(G) +1|(7(G) is the twin number of G).

B A A
101 A4 011
012
210 022 102 120
B C A B C
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> A partition [ = {81, cee Sk} is an ML-partition if, for every
ie{1,...,k},everypairu,ve S andsomejc {1,... k},

da(u, Sj) # d(v, S/)

> The partition dimension /3,(G) is the minimum cardinality of a
metric-locating partition of G.

@ |7(G) < B,(G) < B(G) +1|(r(G) is the twin number of G).

B A A
101 ® 011
012
A 210 022 102 120
B C A B C

(M= {A B, C}is a g,-partition).
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> A partition [ = {81, cee Sk} is an ML-partition if, for every
ie{1,...,k},everypairu,ve S andsomejc {1,... k},

da(u, Sj) # d(v, S/)

> The partition dimension /3,(G) is the minimum cardinality of a
metric-locating partition of G.

@ |7(G) < B,(G) < B(G) +1|(r(G) is the twin number of G).

B A A
101 ® 011
012
A 210 022 102 120
B C A B C

® | 3,(G) = 7(G)

— I1is not dominating (022 is an internal vertex of part A).

(M= {A B, C}is a g,-partition).
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> Apartition [1 = {Sy, ..., Sk} of Vis an MLD-partition of G if it
is both a dominating and a metric-locating partition of G.

> The partition metric-location-domination number n,(G) is the
minimum cardinality of an MLD-partition of G.

@ | 5p(G) < mp(G) < n(G) +1
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> Apartition [1 = {Sy, ..., Sk} of Vis an MLD-partition of G if it
is both a dominating and a metric-locating partition of G.

> The partition metric-location-domination number n,(G) is the
minimum cardinality of an MLD-partition of G.

@ | 5p(G) < mp(G) < n(G) +1
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> Apartition [1 = {Sy, ..., Sk} of Vis an MLD-partition of G if it

is both a dominating and a metric-locating partition of G.

> The partition metric-location-domination number n,(G) is the
minimum cardinality of an MLD-partition of G.

@ | 5p(G) < mp(G) < n(G) +1

A A
1013 o 0111
0122
2104 1220 1022 1202
B C D B C

® 1,(G) =4|({A B.C, D} is an 7),-partition).
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> Apartition [1 = {Sy, ..., Sk} of Vis an MLD-partition of G if it

is both a dominating and a metric-locating partition of G.

> The partition metric-location-domination number n,(G) is the
minimum cardinality of an MLD-partition of G.

@ | 5p(G) < mp(G) < n(G) +1

A
1013 B o AA0111
0122
2104 1220 1022 1202
B C D B C

® 1,(G) =4|({A B.C, D} is an 7),-partition).

o Mp(G) < B,(G) + 1
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> Apartition [1 = { Sy, ..., Sk} is an NLD-partition of G if for
every i€ {1,... k},everypairu,v € S;and somej € {1,... k},

d(u,S)=1and d(v,S;) > 1

1. M. Pelayo (U.P.C.) Locating-Dominating Partitions in Graphs 10 November 2016 10/20



> Apartition [1 = { Sy, ..., Sk} is an NLD-partition of G if for
every i€ {1,... k},everypairu,v € S;and somej € {1,... k},

d(u,S)=1and d(v,S;) > 1

> The partition neighbor-location-domination number A,(G) is the
minimum cardinality of an NLD-partition of G.

1. M. Pelayo (U.P.C.) Locating-Dominating Partitions in Graphs 10 November 2016 10/20



> Apartition [1 = { Sy, ..., Sk} is an NLD-partition of G if for
every i€ {1,... k},everypairu,v € S;and somej € {1,... k},
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> The partition neighbor-location-domination number A,(G) is the
minimum cardinality of an NLD-partition of G.
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> Apartition [1 = { Sy, ..., Sk} is an NLD-partition of G if for
every i € {1,... Kk}, everypairu,v € S;jand some < {1,... k},

d(U, S/) =1 and d(V, Sj) > 1

> The partition neighbor-location-domination number A,(G) is the
minimum cardinality of an NLD-partition of G.

0 | 8,(G) < mp(G) < A(G) < A(G) +1

B A A

B C D B C
41, ({A, B, C, D} is a A,-partition).

1. M. Pelayo (U.P.C.) Locating-Dominating Partitions in Graphs 10 November 2016 10/20



> Apartition [1 = { Sy, ..., Sk} is an NLD-partition of G if for
every i € {1,... Kk}, everypairu,v € S;jand some < {1,... k},

d(U, S/) =1 and d(V, Sj) > 1

> The partition neighbor-location-domination number A,(G) is the
minimum cardinality of an NLD-partition of G.

0 | 8,(G) < mp(G) < A(G) < A(G) +1

B A A

B C D B C
° )\p(G) =4, {A,B,C,D}isa )\p-partition).

® B,(P10) = 2, 1,(P10) = 3, A,(P10) = 4
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° ’yp:2

> Sv-code = {S, V\ S} yp-partition.
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° ’yp:2

> Sv-code = {S, V\ S} yp-partition.

o[B,<B+1
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° |7, =2
> Sv-code = {S, V\ S} yp-partition.

° |0 < B+1
> S={vqy,..., v} ML-set = {{vi},...{v}, V\ S} ML-partition.
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> Sv-code = {S, V\ S} yp-partition.

° |0 < B+1
> S={vqy,..., v} ML-set = {{vi},...{v}, V\ S} ML-partition.

°T]p§6p‘|‘1
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° |7, =2

> Sv-code = {S, V \ S} yp-partition.

° |0 < B+1
> S={vqy,..., v} ML-set = {{vi},...{v}, V\ S} ML-partition.

°77p§6p‘|‘1

> M ={Sy,..., Sk} ML-partition.
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° |7, =2

> Sv-code = {S, V \ S} yp-partition.

° fBp<B+1
S={wvi,..., v} ML-set = {{vy},... {w}, V\ S} ML-partition.

M={Ss,..., Sk} ML-partition.
> 1<i<k:B ={weS:Nw)CS;} (internal vertices of S)).

v

\%
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° |7, =2

> Sv-code = {S, V \ S} yp-partition.

° fBp<B+1
S={wvi,..., v} ML-set = {{vy},... {w}, V\ S} ML-partition.

M={Ss,..., Sk} ML-partition.
> 1<i<k:B ={weS:Nw)CS;} (internal vertices of S)).
> 1<i<k:iCi={weB;:d(w,V\S)iseven}.

v
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° |7, =2

> Sv-code = {S, V \ S} yp-partition.

° fBp<B+1
S={wvi,..., v} ML-set = {{vy},... {w}, V\ S} ML-partition.

°77p§6p+1

v

M={Ss,..., Sk} ML-partition.
1<i<k:B={weS;:Nw)CS;} (internal vertices of S)).
1<i<k:Ci={weB; :dwV\S)iseven}.
D=CiuU...UCxk.

v Vv V V
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° |7, =2

> Sv-code = {S, V \ S} yp-partition.

° fBp<B+1
S={wvi,..., v} ML-set = {{vy},... {w}, V\ S} ML-partition.

°77p§6p+1

v

M={Ss,..., Sk} ML-partition.
1<i<k:B={weS;:Nw)CS;} (internal vertices of S)).
1<i<k:Ci={weB; :dwV\S)iseven}.
D=CiuU...UCxk.

N ={S,..., Sk, D} MLD-partition.

v Vv Vv V V
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o 3,=n: K.
o np:n<:>>\p =n. Kn, K17n_1.

o B,=n—1:Kin1, KoV Ko, Ki V (K1 + Kn-2).
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o 3,=n: K.
(] T]p:n@)\p = . Kn, K‘|7n_1.

o B,=n—1:Kin1, KoV Ko, Ki V (K1 + Kn-2).
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(*] Bp:n: Kn.
(] 7’]p:n<:>)\p = . Kn, K17n_1.

o B,=n—1:Kin1, KoV Ko, Ki V (K1 + Kn-2).
on=n-1al,=n-1:KioV Ke, Ki V(Ki+ Kn_2).

[

° Bp:n—z: {H, 2:51
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(*] Bp:n: Kn.
(] 77p:n<:>)\p = . Kn, K17n_1.

o B,=n—1:Kin1, KoV Ko, Ki V (K1 + Kn-2).
e, =n—1 @)\p: n—1: Kn_g\/z, Ki \/(K1 +Kn_2).

[

° Bp:n—z: {H’};Ij‘l

> Discrete Math., 308 (2008), 5026-5031. (wrong result: 22 families)
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(*] Bp:n: Kn.
(] 77p:n<:>)\p = . Kn, K17n_1.

o B,=n—1:Kin1, KoV Ko, Ki V (K1 + Kn-2).
e, =n—1 @)\p: n—1: Kn_g\/z, Ki \/(K1 +Kn_2).

[

1
@ f,=n-2: {H, ij‘l'
> Discrete Math., 308 (2008), 5026-5031. (wrong result: 22 families)

@ ,=n—-2 X, =n-2 {H,};lz.l
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Salso called stable partition or proper coloring.
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> Apartition [1 = {Sy, ..., Sk} is a coloring partition ® of G, if
forevery i € {1,..., k}, Sjis an independent set.

Salso called stable partition or proper coloring.
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IA I
o +— 1, = Xy ML-chromatic number
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forevery i € {1,..., k}, Sjis an independent set.

Yo +— 7Y = x  chromatic number

ﬁp'—>6,’3

IA I
o +— 1, = Xy ML-chromatic number
I I
Ao —> Ap = |Xp| NL-chromatic number

> If Gis a graph of order n > 3 and diameter d > 2, then

Salso called stable partition or proper coloring.
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> Apartition [1 = {Sy, ..., Sk} is a coloring partition ® of G, if

forevery i € {1,..., k}, Sjis an independent set.
Y = 7 = x  chromatic number
Bp > B
IA I
o = 1 = Xuu ML-chromatic number
I I
Ao —> Ap = |Xp| NL-chromatic number

> If Gis a graph of order n > 3 and diameter d > 2, then

o n< k-[d""—(d— 1) where k € {np, x,, }-

o n< k-[2K1 — 1], where k € {\p, x, }-

Salso called stable partition or proper coloring.
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