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Cons}rucz\-'\nq the pro::'c:--F7 o{—) \J'I;Z.'\no,‘s Theorem

b:j Jos‘:}u\a "R.?cxo g. _I:_c\53er' \J :DSk‘S}r‘cx

We s%o.“ consyrwgr ‘“'\e ?roo{) o? +)’?€‘- 'ﬁonowirla
‘Hﬁ@orem, due Yo V,S.\J'l?.inj.

Theorem For an wundirected 8““]”‘": withou) QM}Q‘OQPS
and without mun-ifle e.djes, ot whose wverhtices
at most W nges meet, N+1 colours SMWGE
r@r an edge co\OV.r}nj such that no 4wo addacenl-
edaes hove *Ythe same colour. {(End of'ﬂnect‘em.)

Tn the ’?o“owinﬁ ”edge chourinS ” s short
{fgr an Q_&éé“zé’]-é@rinﬁ with o most N+1 colours
such Yhat no twe acﬂacen+ edges have Yhe same
colour. We shall demons¥ralte the exis')ence o?
an ecbe Cc']o“rin& b,:j des'njninﬁ o Co\oufin3
a\fjori-n'\m,

'—n‘le Co\ou.rinj Glaori”\m S‘}Qr)fs \-\ﬁ};‘\ lr)'1e
verti ces o{) the gro\‘:)\ and odds its edges one
ot o time., At each s%-eF it construcks an
e-dge Cca\our'm3 -for“ the Sro\]:h with the
newb added edge; 1? necessa:j, such o

s}-eF modiﬁes colours of” some older edges.

The S)reP s}cnrl's wi“’\ C. Sro.?\n with an

edge colouring, 10 which an uncoloured

edge has been added. TThe *Pac)r Yhat the number
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0{) colours exceeds 'n'le MG XML nu.mber- o€> ec\ses

meeH n q+ Gn ves Yex <an (Cur'\d w}“ .) be ex-~
9 N,
P\oi)rec\ ‘oj C\S‘s'\ﬁn'ma F}o each ver}-ex its

. ” 2
ﬂforginc‘lb ﬁee colownr , 1.2. one OT )r)'le CQ] QuUrsS ﬂo‘)‘

\
carried b\\j csu'\\.:j o -}]ne. edaes meehnﬁ ot +hatr
ver’rex. (Tn cose Feeclom ’ 6.3_ Ox‘]“ H"\e end )Do'm)'s
o() the unco]cured EC\SE, a choice 18 mode;

the csss'ujnmen’!‘ o? the or':ginalb {?ee colours
remains constanY all -H'\rough the 54@]:.)

The existence of the or'giﬂ&n \pree colours

enahles us do gve the uncoloured edge
such o coloar C Yot o}
conﬁic’r s introduced, say at its endjao'w&
X Y ‘|-P So, +his con(’\‘uc}‘ can he resolved
bg_‘j uﬂco\our)rlﬁ the O'H"Ie\" e.c\ae oﬂFCo\ou{‘ <
Hhar is incident on X . This sugges\s

-}he {%“ow';r:j 'mvo.r'mn}‘ {ér our COlOU\rJﬂj
G-}GP:

mos} one Co\ovm

“P: Tthere 1S no colour Cuﬂﬁic}', there 1s ot

most 1 uncoloured edge, ana, i{) Fresen},
the un coloured edge s incident on X

At the start o{? the s*e/P P s established
b:j 'tdeh)i%in X with one o? the. end-

,Oo'm‘i‘s 01 the unco\ouf‘ect edﬁe_ Once the
oriﬁina\\J Qee colours hoave lbeem assigned
a3 we\\, C rifslr GPPv’DXimo.}‘porw o{) the rest
OC the S*@P IS the {)c:\\owinj Prosr‘o.m
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{P} do there exists an uncoloured edge —»
Il let the uncoloured edge be XY
. let the orijmal\\a {rzee colour OP N bhe Y
;81\;& XY colour
! g) no colour Con-ﬁic‘\' ot X —» 5\<ir
I colour conﬁ\c} at X =
I let X2 have colour Y with 2#Y
y &N colour X2 Jl
B {7
Jl
od $ Yhere iz <« cOmP)e%e edge cglow—-.nﬁﬁ

| e} Yre v::rigir\c\\i«j {?ee Co\our“ o? X be x .

We note 4hot as \ons as each 3 dfﬁ%rs 'me
X, Yhe rePe}}-}-'ron maintoins  that no edge
>

incident on X has colour x . TThere yore,
an EXeCia }‘,on OP 'H‘\e re PPO\‘}GB\E Sa‘oﬁ‘em en)r
with > = woul d 'irﬂ-ro duce no <Con ﬁic}

afF X und no uncol oured edge woald
remaoain. -Hence wie s\‘r‘enﬁ%en the ir\v'o.r':om}
wnth

Q- -_Y_? Yhere exists an unc oloured e_dje,
no edSe_ ir‘\Cfc\er\} on x ho.s c;olouf‘ X

Yerminates , it
rove Hhad F

ail to do so,

-LF Yhe above TEPQH'}‘!O"'\
does the JO):), but we cannot
Yerminates becauwse it Moy
To correct The program , we should Fmvide

an  atWernative Yo ffaive XY coloar 3”.T;om
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»n

Q we deduce that ‘fgive. XM colour  x in¥ro.-
duces no conﬁu‘c)~ at X . Would i} introduce
o Con?\'\d‘ ak Y ? On‘:j i? another edge,
YW sey has colour x . Noke that no

edge incident on Y has colour J — the
recs on Be'ma Jhat op all edge.s in cident

on Y , onl XY oy have c.‘no.nged ihs
co\ouf‘ —_ 'The con@i:\?

temoved fvin colour o MW ., buh

Fhis oF 4?@ Srisl:ﬁ of creo.ﬁ?la o Ccon Qic} ot W,
Can  Yhe Cof\@ic)r be ?v\s)]ed ﬁsrﬂwer wn bl

4 O\ESGP]'JearS ?

oY Y can hence be

To answer Yhis oluges\ion we consider PQ}HS
Q\Uﬂj which colours  x and Y alterna¥e , more
pre<i sely, we call X and ene of irs neiﬁhbours
Y  “linked” i() and cmb if there exiskrs
Gom Y }o X a )Da}l'\ '\'}lc."} di{z}oers
Frommedge XY omcl mwhose col ouriflﬁ Sa}isﬁes
the grammar Cx:j)*. 11‘9 X and Y are not
linked, Yhe conﬁicm:."?]- can be ‘Ous\'\ed wn kil ik
dFSQPPears B‘J in\rer\-inj the colours on *he
a\'\erna}}r\& X_:j Pa}\q emar\o\)rinﬁ @Um g

We incorFora¥e is allerncakhve in the
second Versionm o() our program. n Qn)‘BCiPO\}‘zon

o? the Jderminchion c.rsumer& we  inhroduce o

\Ic\rio\o\e, C Uf \:ﬂxa 100.3 o? CO\OUU"S .
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{PAQY Ci= g
3c{_0 there exists oan uncoloured edga —_
IL let the uncoloured edge ke XY
5 let the orlsina\\J ﬁee colour o() M he Y
y |_£) X ancl Y linked —_
give XN coloaur Y
; .f no colour conflick at X skrp
i colour Ccm@':c}- at X —
Il le} X2 hawe colour Y with 2 %Y
D uncolour X2 5 Ciz C4 {DB ]\

U X and X nor linked —
invert colours on X~y ?a“\ emona\krb Fz:mY
; §ive XY colour x
I
_?A {'H\ere is o comF\e\re e.dge, C°‘°°‘""‘33

The reFQahb\e statement either colours all
ed.ffs or adds o colour Yo bc@ C L Dince
he number OP colours i3 inite , it Su?ﬁee.s Yo
S}'\ow “'\c.}‘ each co‘cur‘ occews al mos)- onc<a
in & , ond {cj.:r the Purpose o? Yerminc hon
we can f‘es}ric}* Ouf aHenHon Yo dhose execu~

\'iOf\S of H’\e T eo,}c\\o‘e S}Q}Gﬂ’)eﬁ} H'\o\} acld

Ca CO\Ouf“ ‘]'O

et ws consider '}}12 EXE’Cu)ﬁon D? «‘rhe

repeatable S}‘af)'ewen‘)‘ i which uncol ouwred ec\Se
X S Colouf‘@d w'inn U'S Or)é'mo.nj @ee Cc:]cur‘
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W and U is added Yo C rﬁ;r the ﬁrs} time.,
Since X and U were ]'m\(ecz\? 'H'\ere WIGS O~
Po\)-h _Cku)* Gcnm U e X . ‘Hence , W Hh
the C/’XCéP}iOn o? U, <l verh ces op the
Fc.]-\n haove an  oOri ino.‘b Ffee colour :,ébL ,
and , as long as U Tremains coloured u,
e vertices reachable Fr.rm X viee Cthe pre-
- Bx o?) a PG}B Cux)® are the ones on 3Yhe
]Dca)]'\ ancl hence hawe on orisinc.\b Free.

C.O\ouf‘ di«ﬂ?eren'} @am LA

Edﬁ@ XUJ does not lose its color w
be g%re, an Ln Colouf‘ed ” dee XV s en-
coun}er—ed \M‘H’\ ori&iﬁa'l-j ﬁ‘?@ Co\ouf‘ v O’F \/
= w , on encounker which is necessary @r Yhe
addih on U—Pc:. secemad w  do C . TThis addi-
tion, however, does not occur because X
and V are not linked: V is __Q__gj_‘ f‘ec\clno.)b\e
ﬁ-mm X via (the )’)reﬁx o@ a Pc«}k Cux)™,
because ver}iéés -\-\nus rec.c\m:\o\e have , in con-
trast Y V , &N oriaino\\_xj Gee. colour ;,L |
And s comP\e\*es our construchon o? Yhe

Proop » .
A
The ahove has lheen wr‘n‘H‘en in T‘eSFmse
e o reques¥ IDD Robert E. 'Tat)cm o EwWD:
“T Indlude < Proo? Yhet is neither clear nor
e\eﬁc«n}, in the ho}:e that you will rise Yo the
c\nc.l\enﬁe. and gnd the I‘BH Prouf). The %\r\eorem
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L

to he )—)rovec\ is Uizinﬁ's theorem The above
PrOOF contains the same ingredien\-s as the
Pp\\b\is}\ed ]:uroops W@ hove seen: 4\1@3 avoid mathe-
V"\G}icc\\ induchon over N ond , more imFor-
’l‘o.n)\j, are inclepeno\erﬂ' o? the shructure oF)
Yhe 3:‘0;\7]1. Our improvemen}s seem the "Qoﬂowinﬁ.

(i) We have cvoided o lot o? notalional immod-
esb such as /«QT‘\‘)EC"ZJ ~ Clawde ,Bef‘ge.-— and

/PSO,{: ka) ~ Bele Bollobds —
(i) 'BU QPFroackinj the Frobbem as T’roﬁro‘m-

min ‘ask and desi&mng Lhe Program in an or-
C\er\:j {)c\s\'\ion we could Frovic\e. almost com-

Ple%e heuriskics.
(iil‘) Mos‘} o{D"nﬁe_ case O\nc.\:jses o() *he ‘P\A\O]i‘slﬂed

PrOOrPs have been avoided ; moreover we have
auoided Jdhe reducliones ad absurdum.

We thank the members OTP the Rushn
Tues de Qﬁernoon Cluk , who Joinecl ws @r‘

two atdernoons in ouf ex):\ora\-ions.
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