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Show Yhat, {)ﬁf any set o? Sr'\c\ Fo‘un\‘s m the ‘:\o\ne,
it s Possi\o\e Yo colour eoch o? these Po‘m)*s either red
or blue such that on each grid line the number of red
\od\n\"s ond the Auvn ber o? blue \’Jo'm\‘s c\i?fer— \oJ,g¥
most 1
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¥

Since construchive existence ?roo@s are wice, we shall
clesign o co\Ourinj q\Sor'n\-\nm; ini}‘m\\b oll Sr’nd points o?
the sel are blank | @nc\\&j eoch grid Po‘m} c? Yhe set is
either red or Llue. Since e é

mo\ rec‘u.‘.remen\— ’?0;

Yo . on each 8rid line +he number oP red Po‘m}s and
*\r\e huvnker o(; b\we ‘Po'msrs di{?&r b.\.) o.} mus¥ 4

holds 1n1\iq\‘b os well, we ypropase thal To be

’mvarion\‘.

We Propose. e slmr:«)e.s} CQ\ourinj q)gorﬂ-\wm
we coan Haiink o?, viz. one Yhatl colours olonk 3rid
Fo’m\'s one of o hwe. CO]Our'w:j o blenk T:;o‘m} con
vioclele Vo oﬂ\D in the presence o? what we call
“a sur‘:\usﬂ, deened b:j

(o % 5urP\us S o Sr'sd \ine “\e} COn\'O\ins o} \eueﬁ
one E\on\( \ocﬂﬂ)r and o w\'\'\c\'\ %-\ne. numxer‘ of
red ‘ao'm\-s ond the numher oP blue Pohn\‘s c\}ﬁ%r

‘o:j’\.

The invarience o? Vo wou\c\ be Suaraﬂ)reecl \05
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l'\ﬂe Permahen" Q\Dsenc@. o? 5ur]o\uses, bu.\‘ Bince

Sricl Fo}n\s are coloured ¢me o o }Ime. Mis com-
straint 15 stronger than we con \ive wath We wmust
admit the occurrences cfp 5ur)o\uses, but et us in-
ves\ija\re the exYent in wWhich we con constrain their
exis*ence. But w‘r\o} are the T'?\E\mm}" c.onceP\'s n )rerms
°€ which we con ex?ress such o cws\‘r‘mn}-?

Te \oea'ih wath we 0\9561‘\13 et Permu\‘;nﬁ o,
number o? Por&“e\ jﬁc\ Vines would }rc«nse:ﬂn (N
solufien inte a soidkien: o re?erence Yo . ® oy,
"the \e@qmos} verYica) surp\us " would have inhroduced
o conceFA foreijn +0 3r\oe Pm\o\em S)‘Q\}BW\EH}‘.

Next we observe Yhel the Pm\plem stalewmen}
15 s\mjmme\h'ir_ ™ ver}icoj and har'n'ac,m\‘os\ 3\“)(‘ \ines.
Hence , as ?xr as the direchom of surP\uses is
concerned, Yhe CMLJ noltion tha}l con ke o? Sig-
nificance s w}ne“’ser ‘}'WO ‘Su.rF\uses are "j:e.erq“e\ )

or hOl" \'}\ 030 Y\C}\ .“

"Fma“:j we observe Yot the Pm\o\e«m S}c}emen}'
13 s:jmme\ric. in red ond blue. Hewce | as @zr
as -\He. c\om}nom} co\our o? Sur]o\uses is Ccmcerneci,

-“ne Cm\:j no\l"lm ‘Hf\c} Coun \oe_ o? S'tahﬁ@cance s

h F . H
whether lwo swp\uses are leo‘uc\\ or ono%l“e.

Armed with Yhese iﬂs‘l_cj\ﬁs we. 'mves\-}\cjo\e
w\nic\r\ :Su.rPluns cw@&uro}ims we \no\ve \'0 Q“ow.
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We have Yo adwil stale A . given bj

ﬂ: -Hnere are no SU\FP\“SQS

2

since. this holds 'm})"iu\\J and Pm““ﬂ' Co\ourmj in shcle
A « b\an\« 3r‘|c\ po‘m\' lewds 4o stolte A, stote B or
stete C , the later ones \oeiv:j given \on

B:  Yhere s one .surp\us , and
C: there are twe sur\o\uses tho} are equal and
Ornw&onco).

Co\our'mﬁ n Qrcﬁe. B o Bloank Sr'\d \oo‘m)' %0 0OS

o rewove dhe Bwem sur)o\us leads Yo stale A or
stale B

Co\our‘wg i s}c)re_ C o b\qn\'c Bric\ ]oo;-n)t so
as -\10 Yewmove ane o(’ —“ne, 8’)\!%7\ Sur‘o\uses ]e&d‘g -\o

stete A, Yo stele B | or Yo sx'u}fe,’l) given E‘j

- -noef‘e ore 4W'o surp\uses 4\00\‘ ore O\DPQs'\}e PN
Para\\\e\
CD\O\M"]!\& i stote > o lank 81"30\ \9o‘m} so as

o remove one of the Gpven sur?\usﬁs | eads Yo

'5} CA)I e ’B Qr S} o}e. C

Thus we have ?cund }he closure and S\':ouov\
Mgt W} s poss':\s\e. de maintoin PO A AvRvCVD),

w\/\'ac\r\ cov\c\uc\es Dt G\\’Sumﬁh\“.
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Wilink and  Schollen solved Yis Pm\o\em. Oilbimke
did '\\ wAath Was)ec\ \00\':-5, /PD AR \oe'\n\cj Yhe mveri-
ant of the ouler ome 3 he g)u\\ EK*F\O'l)rec\ Yhe Sy -
wmeldries.)  Von Sas\eren Jruus\a ws how Yo look E’cr
WYe Conce‘:\rs N w\f\'tc\ra 40 co\f\c\uc} )ﬁne C«r&um%“.

fl?u}ger ™. 3)5\<s\'rc- , who \no.PT)enec\ Yo be o} )rmme)
draw my olenkion Yo a nyor\‘cv::m'm& n my ex?\ana-

)"IQ"\.
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