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SNnoiaentor 1S a pair (v,e) of a vertex v and
i arc edge) e, Incident with it.

LIS Ta T alfiofian arc (edge) adjoining-to a
= |\ ;e v ertex.
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A nitial  final
A (mated incidentors)
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JEclorall incidentors of a given multigraph
J\/ the: minimum number of colors in such
Af%_...,..-z»- ay that the given restrictions on the
== solors of adjacent (having a joint vertex)
- and mated (having a joint arc) incidentors
- would be stisfied






lncidentor coloring generalizesss
poVertexiana edge-coloring:
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Insidentor coloring/generalizes
pEIVErtex andedge coloring.
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I-th object must send to j-th one d; units
of information
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here are two wa S (
[RAform t| ransmlssmn

Iy from' I-th object to |-th one
one time unit);
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:—f ) Wlth memorizing In the central

= computer (receive the message from i-th
object, memorize It, and transmit to |-th
one later).
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REOUE |on to the Incidentor:

coloring

=g Object corresponds to a vertex of the
multigraphi(n vertices).

ZMEdAeh unit of information to transmit from
= .-;z’i object to J-th one corresponds to the

= arc 1j- of the multigraph (there are d; arcs
- going from a vertex i to the a vertex j)

AThe maximum degree D equals the
maximum load of the link.
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SO each information  unit two time
MOMEnts should be assigned I when It
JOESVia I-th' and |-th links.
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- AThese moments could be Interpreted as
the colors of the Incidentors of the arc |j.



‘

-~ :

B

. - - —

—

‘~. -

: '- dlstlnct

"'.A"For every arc, the color of its initial
- incidentor is at most the color of the
final Incidentor, i.e. ac¢ b.
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AliSs reguired torcelor all incidentors by the
IRImMUM R F..:,.r colors ¢ satisfying all
ina r@;:_u tions (the lengt O t e schedule
S V)
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= hIS problem ¢ = D. Such coloring can
-e‘" found in O(n?D?) time..

—"-TK(P 1995)
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- vonqg ._-n arc that is not colored yet
a Tf\/ [0) ¢ e Or its incidentors:
RN I _uch away that: a=b

=AY 2 1n h such a way that a<b

= f(@therWlse modify the coloring (consider
- bicolored chains)





















Construct a
(1,3)chain
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Construct a
(2,3)chain







Construct a
(1,2)chain
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dflcatlons of initial problem

-~

= _f ) Investlgatlon of the Incidentor

-
S —

——

~_ coloring itself
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21 Al bu'? Ty capacities
22) T\y\ 9'Sessions of message transmission
83) gmory restrictions
il~—'=‘z “Problem of Melnikov & Vizing

’;K(S) Bilevel network
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CHe me ';gﬁ Iy of the central computer:is at
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",Ii *SE then second way of transmission Is
.lmpossmle and we have the edge coloring
= j ‘problem
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Al if@=n thenavecanisiore .each message
fRthescentral 'computer:during ™ 1 unit of
imes Il; dentor coloring problem with the
| ollow g restriction on mated incidentors
(-@ () sappears

J'Efiicc achb
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— Ain this case ¢ = D
A(Melnlkov, Vizing, P.; 2000).
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| . Restrictions
ent Incidentors have distinct

S2) m ated Incidentors colors satisfy
— Akebiacl.

= fﬁcﬁenote the minimum number of colors by
=— (G-
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.n:edg e chromatic number
) = D (Melnikov, P., Vizing,

HL ] ~-solved case ISl=no
b,_ :G) max{D, k +D, k+D'} (P.,1999)
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HEeit = max{D, k+D", k+D'}
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’Avr V(G) corresponds to v, Vil V(H)
Avi E(G) corresponds to viu'l E(H)
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COIOF t '-edges of H by D(H) colors
CILC!IV 2! H) max{D*(G),D (G)}
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=A3. f:V*u'I E(H) is colored a, color a the
= = Jnitial incidentor of the arc vui E(G) and

--g_p-’

~ color a+kits final incidentor
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J2RShift colors at eveny vertex:
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= akEin L,turn b;>b,>...> byinto t,til,...,t1q+1
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: "'AV\;/e' get a required Incidentor coloring of G
by t colors
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EeUivalent problem in schedulines
Q P ng..
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* JobISh pW|th n machines and m jobs,
gaeofWwhich has two unit:operations (at
erre' tmachlnes) and there must be a
~ de a rat least k and at most | between
-';,/ he: end of the first operation and the
eglnnlng of the second one.
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'p Ste 1oy if outwnether
L (1,1}coloring o amultlgraph Dy
even for D=7 (Bansal, Mahdian,

Ro 2006).
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’."" e’ductlon from 3-edge-coloring of a 3-
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~~ regular graph
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Reduction from 3;5d99-@'06 ng..
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GSuusiittie each edge by the following
Janiclt

-~

At b

- - - = '
—:> — -
,—.,_ =
s: = -
-
—




3-edge-colofing,...
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#can be verified that in any (1,1)-coloring
golors the incidentors of the initial
entors of the red edges must be

-

ed by the same even color
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