(4 Hhere »um‘dﬂwg mort 1o 14y
dbout U2,1)-coloring of gragds?

Rossella Petreschi
Departement of Computer Science

“Sapienza”,University of Rome, Italy

[CTCS2010 - CMW, 17-9-2010



e problon

The L(2,1)-babeling problem consiats of arsigping
colors {pom e ntegenr 41 0. A\ To Hhe vertices of 4
WG/&.Z.:

vertices at distance two have colors which differ by at
least 1

adjacent vertices have colors which differ by at least 2

mmauwk
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Mobill computing

The L(2,1)-labeling problem was introduced by Griggs and
Yeh in 1992 in relation to multihop radio network (indeed
this problem was before mentioned by Roberts in 1991 in a
survey on colorings).

The task is to assign radio frequencies to the trasmitters at
different locations without causing interference.

Wt sim i1 1o minimige W (pequency bandwidth

...therefore
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The situation s modeled by 4 paph.

vertices radio trasmitters/receivers

edges possible communications
(hence interferences)

2 frequency bandwidth
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Te aveid MWM collivions

O \
direct collisions \ ‘

(the frequencies of a station

and its neighbors must be

sufficiently different that their

signals will not interfere) .
O

adjacent vertices get colors
which are at least 2 apart

hidden collisions ‘ \

(a station must not receive \
signals of the same frequency ‘ﬁ?
from any of its neighbors)

vertices at distance of at
most two get colors which
are at least 1 apart
o O
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L(2,1)-labeling patbes
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L(Z,’I)-ng oyo&a and W

2 3 1 3
=
0 4 0 4 2 4

My 1K) = 200)

[CTCS2010 - CMW, 17-9-2010



Lower and wpper bounds for L(2,1)-Labelling

mirimmin ronbin of wodes (fer =10 K, Kc )
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Complenity

[2,1) s NPComplete  (Grigga,Yeh 92)
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Resthiction to particlan lasues of gpapls

when L(2,1) remainag NP-W

when L(2,1) <4 MW

when i1 i1 possible To find wpper and/er Lower
bounds
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U(2,1)-Labelinng remains NP-complere

L2,1)-Aibeliong remaisns NP-complete also when
mbicted 1e:

Bipuntite, Spit and Cordal gpspls Bosdlanden,
Klotes, Tar, var Leewwes 2004)

Aneglan gpapbs  (Fiala, Kratocluil 2005)

Plisir grapls (Eqgermasmm Hawet, Noble 2007)
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ooooooooooooooooooooooooooo

(Weittlesey, Georgs,Mavre 1995)
(Clarg, Kuo 1996)

(Calamentri, Petreschi 2004)

(Hassminms, lsbii, One, Usna 2009)
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L(2,1)-labeling 2rees
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1992 Griggs and Yeh conjecture that the recognition of these
classes is NP-hard

1996 Chang and Kuo disprove the conjecture by presenting a
polynomial algorithm

2008 Hasunuma, Ishii, Ono and Uno present a linear time algorithm
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UWW

o Chordal. qrapls
do (G) <= T/AA 4302 (Sahai 1994)
 Grapls of Deewidth bounded by 1

)\2’1((}') <=1\ +21 (Basdlander, Kloks, Tan, van Leewwesn 2000)
. MZMMM W Wl masimum ”(45/’“ A >=%

Ay 1(G) <= A +2 (Calamoner,Petreschi 2004)
o Unit disk gpapls

Mo 1(G) <= 4/5A2 428 (Shao, Vel, Stiv 2008)

* Co-comparability grapbs

Ay 1(G) <= %A +1 (Calameneni,Caminiti,Olariu, Petreschic 2008)
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OM W@M O L(Z/’)

o [ind otlen darses for whick L(2,1) remaing
NP-complete

o find other dasses for wlich L(2,1) is polymonial

*  find other dasss for wlich i1 s posaible To compute
WM/M&WM&W

+ Complete te proef that 1y (G) <= A" for ary grsl
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Since U(2,1)-tubeling 2 reatly an iatriguing

the conjectin 1y ((G) S A fon ary qrapl
1992 Griggn,Yel Mo (G) S A+ 2A
1993 Joras Mo (G)SA +2A -4
1996 Cllong,Kuo Mo (G) <A™+ A
2003 Knal, Shrekoval. 1y ((G) < A" + A= 1
2008 Goncalves M (G) A" +A=2

\9)

2008 Havet, Reed Seremic 1 (G) SA” A >= 109
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. ineredl for grraligtions ia growm of

e L4, k)
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Basvic L4, k)-Labeling problem

The LU, 4)-Labeling problem consists of avsigping colors
WWWMO...?\%WVMM#/»WC&Z.:

vertices at distance two have colors which differ by at least k
adjacent vertices have colors which differ by at least h

he aim s To minimige )

http://www.dsi.uniromal.it/~calamo/survey.htmi
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Variants of the problem

* mininmige Mt orden natead of e apan,i.e. Hhe effective
W#Wooém,

* i1 A pornible 1o LU b)-Labeling 4 gpapl wsing colors [pom
0 %0 4 fined gven value)

* L A porsible 1o [ind 4 no-fole LLb)-labeling Die. 4
labieling wring ALL Hhe colors [pom 0 1o 3.

* L A porsible 1o Ll k)-Labeling 4 grapl exlending e
pertiad guen coloring of some vertices)

OOOOOOOOOOOOOOOOOOOO
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Special cares of b and &

, classical vertex coloring of G
L(1,0)-Labieling ’

L(O,/])_Wéw‘g control code assignment

classical vertex coloring of G2

L(1,1)-Ladeling

radiocoloring problem

L(2,9)-Lubeling
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lo L4, &) NP-complere?

LUh)  Comjecturtd i the greral car

(Fiala, Kloka, Kratockvil 2001)
Prowed on 1rees i h doesn't divide 4.
(Fiala, Golovack, Krateckuil 2008)
L(1,00  (Kanp 72) Reduction [pom 3SAT
LO0)  (Brtossi, Bomuceelli 45)  Reduction fpom Suerter coloring
L1,9)  (McCornick 33) Reduction [pom 3SAT
L21)  (GriggaYeh 92) Reduction [pom bamillowian path
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OM W&&m on L(K,ﬂ)

[« LIZ L) NP-MM?
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Tbresbold gpapbes

T&WW%W«MW%VWZWZ

(Clavatal, Hammer,Henderson, Zalestein 19)7) S
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N.V.R Mabaved, UN Peled 199S Threshold graphs and related topics
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L2 -Lalieling tneobold gaphs

faaWWdem%dWm
wivversad verten, bence 3 bas dianeter 2

diameter 2 graphs A, ;(G) <= A*(Griggs,Yeh 1992)

A Hresbold paph Aots not contain P as wlgrapd,
benet 4 1G <1 4 subclass of copapls

linear time algorithm for cographs (Chang,Kuo 1996)
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A ew Limear time algorithom [or L(2,1)-Labeling Hhrerbold
gréppba

Exact algorithm A, ;< 2A + 1
(Calamoneri,Petreschi 2006) 4 ‘;’)8‘\0 1 ?1 1:.)’
1 Universal
0ls Z—825-3=7° D = {1,3}
O )
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From tneshold prapls To anigrapll

Unigrapboa: WW@M@MWaW
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Az:' . Detrescdi, Simeone,

Yredlold

o

‘ gl lz‘

W,MM,GMM,FJM, Hmmm, MA/»%«'MA,MMW, 0

11 i1 possible 1o define Al Yo wrigpapbs aa K U S U, by
Tysbhevick (190)- 2009)

K,S,C
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L(Z,”)-MM MW

oTlresbold

Exact algonithom AN<2A +1 diametr 2 gpapls N < A?
‘WWW

AWW?\.SZA""’ WW A<AL +2A +3
Matroidal

AWW A <3A

‘MAWW

AWWKS;A

Exact algonithm ). < 3A

Unigrapls

Boadlarder &t o1.. 2000/ Calamoneri, Petrescli 2006, 2010/ Ceriali, Pasmer 2010
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Oper problem on U(2,1)-labeling wrigraphs

To rove (o1 disprove) Y [ollowing conjectne:

T&L(Z’I)WWWWNPWW
W
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Conclusions

There i Ll 4 Lot Yo any about |
(21)~coloring of rapball]
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