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> G = (V,E) is a connected graph.

> A dominating set S C V is a neighbor-locating-dominating set > if for
every two vertices #,v € V \ S and some vertex w € S,

w € N(u)and w & N(v)

*NLD-set for short.

3 An NLD-set of minimum cardinality.
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> G = (V,E) is a connected graph.

> A dominating set S C V is a neighbor-locating-dominating set > if for
every two vertices #,v € V \ S and some vertex w € S,

w € N(u)and w & N(v)

> The NLD number \(G) is the cardinality of a A-code®.

10001 5 4

1 10000 2 3 00010

o |\G)=5| =:85=1{1,2,3,4,5}isa\-code.
*NLD-set for short.

3 An NLD-set of minimum cardinality.
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> G = (V, E ) is a connected graph.




> G = (V, E ) is a connected graph.
> I = {Sl, . ,Sk} is a partition of V.
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> G = (V, E ) is a connected graph.
> I = {Sl, . ,Sk} is a partition of V.

> Il is a dominating partition of G if for every i € [k] and every vertex
ues;,

Nu)n(V\S) #0
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> G = (V, E ) is a connected graph.
> 11 = {Sl, C ,Sk} is a partition of V.

> Il is a dominating partition of G if for every i € [k] and every vertex
ues;,

Nu)n(V\S) #0

> Il is an NLD-partition of G if it is dominating and for every i € [k],
every pair u,v € S; and some j € [k],

N(u)ﬂSj#@andN(v)ﬂSj:@
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G = (V, E ) is a connected graph.
IT = {Sl, c. ,Sk} is a partition of V.

> Il is a dominating partition of G if for every i € [k] and every vertex
ues;,

v

Nu)n(V\S) #0

> Il is an NLD-partition of G if it is dominating and for every i € [k],
every pair u,v € S; and some j € [k],

N(u)ﬂSj#@andN(v)ﬂSj:@

> The partition NLD number \ p (G) is the minimum cardinality of an
NLD-partition of G.
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G = (V, E ) is a connected graph.
IT = {Sl, c. ,Sk} is a partition of V.

> Il is a dominating partition of G if for every i € [k] and every vertex
ues;,

v

Nu)n(V\S) #0

> Il is an NLD-partition of G if it is dominating and for every i € [k],
every pair u,v € S; and some j € [k],

Nu)NS;#0Pand N(v)NS; =0

t> The partition NLD number A p (G) is the minimum cardinality of an
NLD-partition of G.

° )\p(G) < >\(G) + 1
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\Y

G = (V, E ) is a connected graph.
IT = {S], c ,Sk} is a partition of V.

> Il is a dominating partition of G if for every i € [k] and every vertex
ues;,

v

Nu)n(V\S) #0

> [l is an NLD-partition of G if it is dominating and for every i € [k],
every pair u,v € S; and some j € [k],

Nu)NS;#0Pand N(v)NS; =0

t> The partition NLD number A p (G) is the minimum cardinality of an
NLD-partition of G.

° )\p(G) < >\(G) + 1

= If \(G) = Nand S = {uy,...,uy}is a A-code of G, then
{{ur}, ..., {ur}, V' \ S} is an NLD-partition of G.
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> G = (V, E ) is a connected graph.

> I = {Sl, cey Sk} is a dominating partition of V.
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> G = (V, E ) is a connected graph.

> I = {S], cey Sk} is a dominating partition of V.

> Given a vertex x € V(G), the k-tuple nr(x]H) = (xl, ca ,xk)

is defined as follows:

0, ifxes;
X = 1, ifXEN(Si)\S,';
2, ifx ¢ NS
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> G = (V, E ) is a connected graph.

> I = {S], cey Sk} is a dominating partition of V.

> Given a vertex x € V(G), the k-tuple nr(x]H) = (xl, ca ,xk)

is defined as follows:
0, ifxes;
X = 1, ifXEN(S,‘)\S,';
2, ifx¢ N[S].

— (xl, c ,xk) contains exactly one 0 and at least one 1.
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> G = (V, E ) is a connected graph.

> I = {S], cey Sk} is a dominating partition of V.

> Given a vertex x € V(G), the k-tuple nr(x]H) = (xl, ca ,xk)

is defined as follows:

0, ifxes;
X = 1, ifXEN(S,‘)\S,';
2, ifx ¢ NIS).
— (xl, c ,xk) contains exactly one 0 and at least one 1.

o Il is an NLD-partition iff it is dominating and for every u,v € V,

nr(ulll) # nr(v|I)
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P P —
1012 ® 0111
0122
2102 1220 1022 1202

B C D B C
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Ignacio M. Pelayo (U.P.C.)

AG) =5 [MG) =4 [4<X0(G) <ANG)+1=6
1012 B GA A0111
0122
2102 1220 1022 1202

1011 o

2101
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1012 Py

2102 1220 1022 1202

B C D B C

1011 o

2101 0221 2021 2201

D C A B C

> The second NLD-partition is a proper coloring .
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> A partition [I = {Sl, cey Sk} isa COlOl’ing 4 of G, if for every
i € [k], S; is an independent set.

4also called stable partition or proper coloring.
SNL-chromatic number, for short.
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> Apartition [I = {Sy,... St} isacoloring* of G, if for every
i € [k], S; is an independent set.

> Il is an NL-coloring of G if for every i € [k], every pair u,v € S; and
some j € [k],

N(u)ﬂSj#@andN(v)ﬂSj:@

i.e., if for every pair u,v € V,

nr(ulll) # nr(v|II)

4also called stable partition or proper coloring.
SNL-chromatic number, for short.
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> A partition [I = {Sl, cey Sk} isa COlOi’ing 4 of G, if for every
i € [k], S; is an independent set.

> Il is an NL-coloring of G if for every i € [k], every pair u,v € S; and
some j € [k],

N(u) ﬂSj 7& 0 andN(v) ﬂSj = ()
i.e., if for every pair u,v € V,

nr(ulll) # nr(v|II)

> The neighbor-location chromatic number> X NL(G) is the minimum
cardinality of an NL-coloring of G.

o |A(G) < Xy (G)

4also called stable partition or proper coloring.
SNL-chromatic number, for short.
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> A partition [I = {Sl, cey Sk} isa COlOi’ing 4 of G, if for every
i € [k], S; is an independent set.

> Il is an NL-coloring of G if for every i € [k], every pair u,v € S; and
some j € [k],

N(u) ﬂSj 7& 0 andN(v) ﬂSj = ()
i.e., if for every pair u,v € V,

nr(ulll) # nr(v|II)

> The neighbor-location chromatic number> X NL(G) is the minimum
cardinality of an NL-coloring of G.

o |A(G) < Xy (G)

o |[X(G) < xy.(G) £ X(G) + A(G)

4also called stable partition or proper coloring.
SNL-chromatic number, for short.
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in Pseudotrees



> If G is a non-trivial connected graph of order n with x,, (G) = k, then
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> If G is a non-trivial connected graph of order n with x,, (G) = k, then

oln<k-P1—1]|
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> If G is a non-trivial connected graph of order n with x,, (G) = k, then

oln<k-P1—1]|

= [1] For every x € V(G), the k-tuple nr(x|IT) has at least one 1.

[2] There are 2! — 1 k-tuples with the i-th component equal to 0 and
the remaining components equal to 1 or 2, but not all them equal to 2.

[B1n=|V(G)| = S0, ISi < i, (2 = 1) =k (21— 1),
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> If G is a non-trivial connected graph of order n with x,, (G) = k, then

oln<k-P1—1]|

= [1] For every x € V(G), the k-tuple nr(x|IT) has at least one 1.

[2] There are 2! — 1 k-tuples with the i-th component equal to 0 and
the remaining components equal to 1 or 2, but not all them equal to 2.

Bln=|V(G)| = Zle S| < ZLIQ"*‘ — )=k 1),

A
k—1
° nng ( ) )
= N/
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> If G is a non-trivial connected graph of order n with x,, (G) = k, then

oln<k-P1—1]|

= [1] For every x € V(G), the k-tuple nr(x|IT) has at least one 1.

[2] There are 2! — 1 k-tuples with the i-th component equal to 0 and
the remaining components equal to 1 or 2, but not all them equal to 2.

Bln=|V(G)| = Zi-;l S| < Zf:](2k*‘ — )=k 1),

A
—1
° ngkg (k, )
= N/

= [l]For every x € S, the i-th component of the k-tuple nr(x|1I) is 0,

[2] the number of components which are 1 is at least 1 and at most A.

1n=[V(G)| = S5, IS < Y, T2, (51 =k 52, (59).
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in Pseudotrees



o The upperbound | < k- [21 — 1

—

is tight.

Ignacio M. Pelayo (U.P.C.) Neighbor-Locating Colorings in Pseudotrees



@ The upperbound | < k - [271 — 1] |is tight.

= For every integer k > 3, Gy = (Vy, E}) is the graph defined as follows:

> V, is the set of all k-tuples in the alphabet {0, 1,2} having exactly one O
and at least one 1.
» For every i € [k|}, W; is the set of k-tuples (x; ...x;) € Vj such that
x; = 0, so that {Wy, ..., W} is a coloring of Vj:
» Forevery x,y € Vi, ifx =x;...x, € Wiandy = y;...yx € W, then
xy € Eyifand only if i # j, x; = 1 and y; = 1.
011

012 011 021

021 012

3 September 2018 8/14
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@ The upperbound | < k - [271 — 1] |is tight.

= For every integer k > 3, Gy = (Vy, E}) is the graph defined as follows:

> V, is the set of all k-tuples in the alphabet {0, 1,2} having exactly one O
and at least one 1.

» For every i € [k|}, W; is the set of k-tuples (x; ...x;) € Vj such that
x; = 0, so that {Wy, ..., W} is a coloring of Vj:

» Forevery x,y € Vi, ifx =x;...x, € Wiandy = y;...yx € W, then
xy € Eyifand only if i # j, x; = 1 and y; = 1.

011
120 102

012 011 021

021 012

110 101

201 210
= Gy is a connected graph of order n, = k- [28-! — 1] and x,, (G}) = k.

3 September 2018 8/14
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° )\p =n: Kn, K17n_1.




° )\p =n: Kn, K17n_1.

° X (G) = niff G is a complete multipartite graph.
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° )\p =n: Kn, K17n_1.

° X\ (G) = niff G is a complete multipartite graph.

° >‘p =n—1: Kn_z \/E, K1 V (Kl —I—Kn_z).
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° )\p = n: Kn, Kl,n—l-

° X\ (G) = niff G is a complete multipartite graph.

o\, =n—1:K, 2 VK, Ky V (K| + K,_2).

° XNL(G) =n—1ifftG € F UG, where
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° )\p = n: Kn, K17n_1.

° X (G) = niff G is a complete multipartite graph.

o\, =n—1:K, 2 VK, Ky V (K| + K,_2).

° XNL(G) =n—1iff G € F UG, where

* g is the set of all graphs G = G* V 2K, the join of 2K, and a complete
multipartite graph G* of order n — 4.

+ J is the set of all graphs G such that, for some vertex v € G, G — visa
complete multipartite graph satisfying either

» a; € {0,n;} forevery i € [h], and |{i € [h]} |a; = 0}| > 2, or
» there is exactly one integer i € [A] such that a; ¢ {0,n;}, and a; = n; — 1.

where G(V) = Vi U...UVy,n; = |Vj|and a; = [N(v) N Vil
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in Pseudotrees



> G is a pseudotree, i.e., a connected graph of order n and size m such that

n—1<m<n|
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> G is a pseudotree, i.e., a connected graph of order n and size m such that

n—1<m<n|

K+ k2 — 2k

o Ifn>2and y,,(G) =k, thenn < 5
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> G is a pseudotree, i.e., a connected graph of order n and size m such that

n—1<m<n|

k4 k> — 2k
5 .
= nj leaves , ny vertices of degree 2 and n., vertices of degree at least 3:

[11m < k(7). m < k(51),
(2] + 22 + 3 geguy>3 () = 2|E(G)| < 2n =2(n1 + np + 1),
[B171 2 > geg(uy>3 (deg(u) —2) = n,

o Ifn>2and y,,(G) =k, thenn <

Kk -2k

[41n=m +m+ny < 2m4m < 26(5) + (51 2
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> G is a pseudotree, i.e., a connected graph of order n and size m such that

n—1<m<n|

k4 k> — 2k
5 .
= nj leaves , ny vertices of degree 2 and n., vertices of degree at least 3:

[11m < k(7). m < k(51),
(2] + 22 + 3 geguy>3 () = 2|E(G)| < 2n =2(n1 + np + 1),
[B171 2 > geg(uy>3 (deg(u) —2) = n,

o Ifn>2and y,,(G) =k, thenn <

Kk -2k
= . ,

K+ k? —2k — 4
° Ifnzz,andeL(G):k,thenng 5 .

[41n=m +m+ny < 2m4m < 26(5) + (51
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> G is a pseudotree, i.e., a connected graph of order n and size m such that

n—1<m<n|

K+ k* — 2k
5 .
= ny leaves , n, vertices of degree 2 and n_, vertices of degree at least 3:

[11m < k(7). m < k(51),
(2] + 22 + 3 geguy>3 () = 2|E(G)| < 2n =2(n1 + np + 1),
[B1 11 2 > geg(uy>3 (deg(u) —2) = n,

o Ifn>2and y,,(G) =k, thenn <

Kk -2k
= . ,

K+ k? —2k — 4
° Ifnzz,andeL(G):k,thenng 5 .

= Same proof, but in this case: n; > n_, + 2.

[41n=m +m+ny < 2m4m < 26(5) + (51

Ignacio M. Pelayo (U.P.C.) Neighbor-Locating Colorings in Pseudotrees 3 September 2018 10/ 14



in Pseudotrees



K+ k> — 2k
@ The bound n < A —— is tight for unicyclic graphs and k > 5.
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K+ k* — 2k
@ The bound n < % is tight for unicyclic graphs and k > 5.

= a(k) = k(“["), b(k) = k(*}"):
[1] The comb B,(,) has order 2a(x) and x,, (B,(y)) = k.
[2] The cycle Cy ) has order b(x) and x,, (Cp(y)) = k.

[3] U(k) is the unyciclic graph of order 2a(x) + b(x) = W
obtained from B,,(,) and Cj,,) as shown in the Figure (for k = 6).

3415416413516513613245246 24254

OGO Ty
1241251261 23623563526523463456
/04326 31654 16542 53216 32164 154323/
By

11111 22222 33333 44444 55555 66666

[4] There is a k-NL-coloring of B,(,) and a k-NL-coloring of Cy, ), such
that the corresponding k-coloring is also a k-NL-coloring of U(k).
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in Pseudotree.



@ The bound n < Rk —2k—4 is tight for trees and >6
und 7 1S t1 .
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@ The bound <k3 K-2%-4 is tight for tree ad > 6
und 7 1S t1 or trees an .

= Case k = 6:
34154 1641351651 3613245246 24254

Uy S
12412 F)1261 23623563526523463456

54326 3164

He

16542 53216 3164 15432

11111 222 2 33333 44444 5 555 66666
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@ Theb dn < Rk —2%-4 is tight for t d > 6
e bound n 1s t1 or trees an .

= Case k = 6:
3415416413 51651 3613245246 24254

5126123623 563526523463456

54326 316(x)4 16542 53216 3164 15432

TTTT17 2225 2 33338 19111 5 588 86666
> A tree T of order 28 and x . (7)) = 4 (the general bound is 28):

1 2 3 4
2% 3m 4@ 1%%
36 4e 2 1é 3 4 l1e 26 4 36 le 2
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€ oounda n 1S 11 or trees an .

= Case k = 6:

341541641351651 3613245246 124254

5126123623 563526523463456

54326 316(x)4 16542 53216 3164 15432

TTTT17 2225 2 33338 19111 5 588 86666
> A tree T of order 28 and x . (7)) = 4 (the general bound is 28):

1 2 3 4
2% 3m 4@ 1%}}
36 4e 2 1é 3 4 l1e 26 4 36 le 2

5 (the bound is 68):
4

53451231241

!

5
14325315415 4253214324314

> A tree T of order 66 and x . (7>)

251351452352

1112222333344 4055

ut
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Severy vertex of color-degree 1 has a neighbor of color-degree 1.
io M. Pe

(U. Neighbor-Locating Colorings in Pseudot




o If|A =2and x,, (G) = k, then

s =)+ (5155

Severy vertex of color-degree 1 has a neighbor of color-degree 1.
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o If and xNL () =k then
1 k — Kk
n</tk)= + .
2
o Letk > 4 and €( 1) ) Then,

<n
n#g()_I:XNL(Pn) XN( )_k
nZE(k>_1:>XNL(Pn) XNL( )_k+1'

Severy vertex of color-degree 1 has a neighbor of color-degree 1.
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o If|A =2and x,, (G) = k, then
k—1 k—1 K —k?
< = .
n < 6(k) k[( 1 >+< )} .
o Letk>4and/l(k—1)<n

<
n#lk)—1= XNL(Pn> = XNL(Cn
n = g(k) - 1= XNL(Pn)

= [1]Tfk > 3, then x,, (Cppy 1) = k + 1.
[2] For every k > 4, there is a k-NL-coloring of Py ;.
[3] For every k > 3, there is a 1-paired® k-NL-coloring of Coiy-
[4] If there is a 1-paired (k — 1)-NL-coloring of Cy;_), then there is a
1-paired k-NL-coloring of C,, whenever /(k — 1) < n < ((k) — 2.

[5] If there is a 1-paired k-NL-coloring of C,,, then there is a
k-NL-coloring of P,,.

Severy vertex of color-degree 1 has a neighbor of color-degree 1.
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TWO CONJECTURES|

K+ k* — 2k — 4
n<T(k) = = 5 is tight for k > 6, where k = ,, (T).

T(5) = 68.
There is a tree 7' of order 66 and x,, (T) = 5.
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n§

TWO CONJECTURES|

(k)

Bk —2k—4
B 2

T(5) = 68.
There is a tree 7' of order 66 and x,, (T) = 5.

is tight for k > 6, where k = x, (7).

There is a tree T of order at least 67 and x,, (T) = 5.‘

Ignacio M. Pelayo (U.P.C.)

3 September 2018

14/14



n§

TWO CONJECTURES|

(k)

Bk —2k—4
B 2

T(5) = 68.
There is a tree 7' of order 66 and x,, (T) = 5.

is tight for k > 6, where k = x, (7).

There is a tree T of order at least 67 and x,, (T) = 5.‘

Ifk > 4, £(k) = £55 and £(k — 1) < n < ((k), then x,, (P,) = k.

Ignacio M. Pelayo (U.P.C.)

3 September 2018

14/14



TWO CONJECTURES|

K+ k> —2k—4
n<T(k) = = 5 is tight for k > 6, where k = ,, (T).

T(5) = 68.
There is a tree 7' of order 66 and x,, (T) = 5.

There is a tree T of order at least 67 and x,, (T) = 5.‘

Ifk > 4, £(k) = £55 and £(k — 1) < n < ((k), then x,, (P,) = k.

If diam(G) = d, then x,(G) > x,,(Pa+1)

Ignacio M. Pelayo (U.P.C.) 3 September 2018 14/ 14



TWO CONJECTURES|

K+ k> —2k—4
n<|T(k) = = 5 is tight for k > 6, where k = ,, (T).

T(5) = 68.
There is a tree 7' of order 66 and x,, (T) = 5.

There is a tree T of order at least 67 and x,, (T) = 5.‘

.3

Ifk > 4, £(k) = £55 and £(k — 1) < n < ((k), then x,, (P,) = k.

If diam(G) = d, then x,(G) > x,,(Pa+1)

Google: |arxiv pelayo locating

Ignacio M. Pelayo (U.P.C.) 3 September 2018 14/ 14



TWO CONJECTURES|

K+ k> —2k—4
n<T(k) = = 5 is tight for k > 6, where k = ,, (T).

T(5) = 68.
There is a tree 7' of order 66 and x,, (T) = 5.

There is a tree T of order at least 67 and x,, (T) = 5.‘

Ifk > 4, £(k) = £55 and £(k — 1) < n < ((k), then x,, (P,) = k.

If diam(G) = d, then x,(G) > x,,(Pa+1)

Google: |arxiv pelayo locating
THANKS

Ignacio M. Pelayo (U.P.C.) 3 September 2018 14/ 14




	Main Talk
	Summary


