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(1,2) (1)

(0,3) (3,0)

dim(G), Metric dimension of G: minimum cardinality of any metric generator. J
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Partitions like generators

(Strong) Metric dimension versus (strong) partition dimension

The existence partition

If S ={wvi, va,..., v} is a (strong) metric generator, then

Mn= {{V1}7 {V2}7 0050 {Vk}7A}’

with A=V — S, is a (strong) resolving partition.
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Partitions like generators

(Strong) Metric dimension versus (strong) partition dimension

The existence partition

If S ={wvi, va,..., v} is a (strong) metric generator, then

M= {{u}{v},...{w} A}

with A=V — S, is a (strong) resolving partition.

The first basic relationships
For any connected graph G = (V, E),

pd(G) < dim(G)+1 and pds(G) < dims(G) + 1.
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@ A vertex of degree at least 3 in a tree T is called a major vertex of T.

@ Any leaf u of T is said to be a terminal vertex of a major vertex v of T if
d(u,v) < d(u, w) for every other major vertex w of T.

@ The terminal degree of a major vertex v is the number of terminal vertices
of v.
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Results on resolving partitions (RIS

[Chartrand, 2000]

@ A vertex of degree at least 3 in a tree T is called a major vertex of T.

@ Any leaf u of T is said to be a terminal vertex of a major vertex v of T if
d(u,v) < d(u, w) for every other major vertex w of T.

@ The terminal degree of a major vertex v is the number of terminal vertices
of v.

@ A major vertex v of T is an exterior major vertex of T if it has positive
terminal degree.
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Results on resolving partitions (RIS

Metric dimension of trees

[Chartrand, 2000] For every tree T, which is not a path, with ni(T) leaves and ex(T)
exterior major vertices,
dim(T) = n(T) — ex(T)
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Results on resolving partitions (RIS

Metric dimension of trees

[Chartrand, 2000] For every tree T, which is not a path, with ni(T) leaves and ex(T)
exterior major vertices,
dim(T) = n(T) — ex(T)

E/I;'I

m(T)=9and ex(T) =4
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Results on resolving partitions (RIS

Metric dimension of trees

[Chartrand, 2000-2] For every tree T, which is not a path, with ni(T) leaves and ex(T)
exterior major vertices,

dim(T) = ni(T) — ex(T)

E/I;'I
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Results on resolving partitions (RIS

Partition dimension of trees

pd(T) <dim(T)+1=nm(T)—ex(T)+1
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Results on resolving partitions (RIS

Partition dimension of trees

pd(T) <dm(T)+1=n(T)—ex(T)+1 J
The above bound is (in general) not so close to the real value. )
The problem of finding the partition dimension of a tree is a hard problem. J
A conjecture
Finding the partition dimension of a tree is an NP-hard problem. J
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a=candbd € E(H), or

(a,b) ~ (c,d) in GOH & { ac € E(G)andb=d.
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Cartesian product of two graphs G and H

Graph GOH: V(GOH) = V(G) x V(H)

a=candbd € E(H), or

(a,b) ~ (c,d) in GOH & { ac € E(G)andb=d.

GUK Ki300P; -
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Results on resolving partitions Cartesian product graphs

Results, [Pelayo et al. - 2007]

For any connected graphs G and H of order n; and ny, respectively.
dim(GUOH) > max{dim(G), dim(H)},
dim(GOH) < min{dim(G) + nz, dim(H) + n } — 1.
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Results on resolving partitions Cartesian product graphs

Results, [Pelayo et al. - 2007]

For any connected graphs G and H of order n; and ny, respectively.
dim(GOH) > max{dim(G), dim(H)},
dim(GOH) < min{dim(G) + n2, dim(H) + m} — 1.

dim(G) < dim(GOK>) < dim(G) + 1.
dim(G) < dim(GOP,) < dim(G) + 1.
dim(GOK,) < dim(G)+n—2if n > 3.
dim(Qs) < n.

dim(PmOP,) = 2.
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Results on resolving partitions Cartesian product graphs

For any connected graphs G and H,

pd(GOH) < pd(G) + pd(H).
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For any connected graphs G and H,
pd(GOH) < pd(G) + pd(H). )
My = {Aq, ..., A}, Mo = {Bx, ..., B:}, resolving partitions of G, H.
M= {Al X Bl,Al X Bz,.‘.,Al X Bt,AQ X Bl,A3 X Bl, ...,Ak X Bl, C}
B, | |
ib (a,b)
.o c (a,b), (c,d) € Vi x Va.
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For any connected graphs G and H,
pd(GOH) < pd(G) + pd(H).
My = {Aq, ..., A}, Mo = {Bx, ..., B:}, resolving partitions of G, H.
M= {Al X Bl,Al X Bg,.,.,Al X Bt,AQ X Bl,A3 X Bl,...,Ak X Bl, C}
Bt —
ib (a,b) C
@ & (a, b),(c,d) € Vi x Va.
B. B If a = ¢, then there exist B; € I, such
NS that du(b, B;) # du(d, B;) and we use
Bz | A; X B;.
Bl ---------------------------
AL A, e o SN A,
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Results on resolving partitions Cartesian product graphs

For any connected graphs G and H,
pd(GOH) < pd(G) + pd(H). )
My = {Aq, ..., A}, Mo = {Bx, ..., B:}, resolving partitions of G, H.
M= {Al X Bl,Al X Bz,.‘.,Al X Bt,AQ X Bl,A3 X Bl,...,Ak X Bl, C}
B, [ |
H H C
(a,b),(c,d) € Vi x Va.
If a # ¢, then there are some cases:
BZ
R |
Ay A, reereersssessesanenians A,
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For any connected graphs G and H,
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My = {Aq, ..., A}, Mo = {Bx, ..., B:}, resolving partitions of G, H.
M= {Al X Bl,Al X Bg,.,.,Al X Bt,AQ X Bl,A3 X Bl,...,Ak X Bl, C}
B, L]
I (a b) C (a,b),(c,d) € Vi x Va.
ib o
Ed Lo If a # c, then there are some cases:
R B ---®
: a,c € A;, there exist A; € Ny such that
B, | | dc(a, Ai) # dg(c, Ai), we use A;j x By or
A,‘ X Bl
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Results on resolving partitions Cartesian product graphs

For any connected graphs G and H,
pd(GOH) < pd(G) + pd(H). )
My = {Aq, ..., A}, Mo = {Bx, ..., B:}, resolving partitions of G, H.
M= {Al X Bl,Al X Bz,.‘.,Al X Bt,AQ X Bl,A3 X Bl,...,Ak X Bl, C}
B, [ |
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Results on resolving partitions [ESIEE RN MRt

For any connected graphs G and H,
pd(GOH) < pd(G) + pd(H).

My = {Aq, ..., A}, Mo = {Bx, ..., B:}, resolving partitions of G, H.
M= {Al X Bl,Al X Bg,.,.,Al X Bt,AQ X Bl,A3 X Bl,...,Ak X Bl, C}
B, | |
Pl C (a,b), (c,d) € Vi x V.
Then, r((a, B)IM) # r((c, d)|T).
B, | | M is a resolving partition of GOIH.
By | | | eererereerereenenesennenn
Al A, e Ay
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Results on resolving partitions [ESIEE RN MRt

WE HAVE NOT BEEN ABLE TO FIND ANY LOWER BOUND!!! }
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Results on strong resolving partitions

Some exact values
@ For any integer n, pds(P,) = 2 and pds(C,) = 3. Moreover, pds(G) = 2 if
and only if G is a path.

o For any positive integer n, pds(K,) = n. Moreover, pds(G) = n if and only
if Gis K.

@ pds(G)=n—1ifandonly if G P;, G2 G, G2 K,—eor
G=Ki+U;Kn, i>1 n>1foreveryiand > ni=n—1.

o For any tree T with /(T) leaves, pds(T) = I(T).

Other exact values

o For any wheel graph Wi, r > 4, pds(WA,,) = { ?’r] :: : i g’
20 2 9.
3 if r=3,4
> = bl b b
@ For any fan graph Fi,, r > 3, pds(Fi,r) { {ﬂ C Tesh
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Cartesian product of two graphs G and H

Graph GOH: V(GOH) = V(G) x V(H)

a=candbd € E(H), or

(a,b) ~ (c,d) in GOH & { ace E(G)andb=d.

GUKz Ki300P; -
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Bounding pds(GOH)

For any connected graphs G and H,
min{w(Gsr), w(Hsr)} < pds(GOH) < min{a(Gsr)|O(H)I, |0(G)|a(Hsr)} + 1. J
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Results on strong resolving partitions

Bounding pds(GOH)

For any connected graphs G and H,

min{w(Gsr),w(Hsr)} < pds(GOH) < min{a(Gsr)|0(H)|, |0(G)|a(Hsr)} + 1. )

For any connected graphs G and H or orders n; and ny, respectively,

pds(GOH) < min{dims(G) + n2, dims(H) + n}.

Are the upper bounds above comparable?

First upper bound Second upper bound
PnOP, 3 m+1
C-OP, m+1 min{m+1,n+ [m/2]}
K.,OP, m-+1 m-+1
Cn0C, (m < n) m[n/2] +1 m—+ [n/2]
CnOK, n[m/2] +1 n+ [m/2]
KnOK, (m < n) n(m—1)+1 m+n—1
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For any integers m > 4 and n > 2,

pds(Cn0OP,) < 4.
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Bounding pds(GLCIH) for some specific cases

For any integers m > 4 and n > 2,

pds(Cn0OP,) < 4.

a)

43 53 03 13
[ ] [ ] e o
42 52 02 12
[ ] [ J e o
il 51 01 1"
[ ] [ J e o
40 50 00 10

[ ] [ ]

31
[ J

30
[ J

b)

o 0d

[ 3

Figure: The partition N of Cg X P4 and C7 X P4. Vertex labeled by ij represents the

vertex (uj, vj). Edges of the graphs have not been drawn.
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Bounding pds(GLCIH) for some specific cases

For any integers m,n > 4,
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Bounding pds(GLCIH) for some specific cases

For any integers m,n > 4,

pds(CnOC,) < 6.

a)

43 53 ® B
Py ° [ ] [ J
03 13
42 52 [ ] [ ]
[ ] [ ]
02 12
[ ] [ ]
a1 51
o o 01 1
0 5 0 10
[ ] [ ]

oN o et

o

o

33
[ J

33
[ J

32
[ ]

31
[ J

30
[ J

b)

Figure: The partition M of Cs X C4 and C7 X Cs. Vertex labeled by ij represents the

vertex (uj, vj). Edges of the graphs have not been drawn.
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An equality and a conjecture
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An equality and a conjecture
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Results on strong resolving partitions

An equality and a conjecture

For any grid graph P,OP, with m,n > 2, pd;(P»OP,) = 3. J

A conjecture

For any integers m,n > 4,
pds(C,OP,) = 4

and
pds(Cn0OC,) = 6.
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THANKS'!

Graphs and metrics: the partition case August 08, 2018 39 /39



	Introduction
	Metric generators (and strong ones)
	Partitions like generators
	Results on resolving partitions
	Trees
	Cartesian product graphs

	Results on strong resolving partitions

