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Two problems derived @om Hu.qc Steinhaus
v vy

Siveh 4 Poin'\‘s in the TEuclidean
F]&ne such —-Hr\c\‘]‘ Yheir 6 mutual distances
ore O\n c\'is-l-%nc'}‘. CNO'}‘E Yhat —Hm:s im])lies
Jhal Ythe <« oinks are distinct) We con-
nech \o:j . drawn line segment any T)cdr
o? Poin}~s oF which one 1s Yhe Reares}
Y‘lei(&)h\aour O? 'H‘;e O'H’\er“, S)‘low Jr"‘m“‘

no droawn seﬁmen‘l-s ntersect each other.

I() e Poirﬂ-s are not -Hje ver}ices

of o convex quc\clr‘angléz

the 6 c:ovxne.chnﬁ 5@3men¥s don't  inter-
sect ot oll, so no moatter Wwhich connec-

Jions are drown, Yhe thecrem holds.

‘[F’ ‘he Foin«l-s are +the vertices of a

convex quo\dranﬁle , €.9.
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the only intersectin air is 'Férmecl lo\«j the
]75 and i+ 4 ere-ﬁor‘e Supﬁces o

show thot ot least one OFJ the dr'aﬁona\s

is C|O'H‘ecl, i.e. that o ne.i-Hner OP s ends

W+ s +he shortest connection,

diaﬁona ,

T have Seen several c.r'jumen-]-s . includinj
o8 uor‘on3 one b:j m\jsel?, n '}’er—ms O{)
lengths clone; In ©one way or anocther

9 L .
44 a)l «wsed +the ;}'r\anau)ar mequol;b.
NQ so +he argumen‘,- be lum Tierce ,
which wWas the shortest of them all.

A diagonal is an edge in Fwo '}riangles,
and i+ s dotted if i+ s the lonSeS‘I‘ side
of) one OP those '}rionjles. 1+ s so iF,ir\
Yhat +r‘:c.njle, it s omoosi-\-e to dhe laraesl-
angle. Because the 3 o.nj)es of” o) '}riomgle
add wp Yo 180° Cand are Fosi}ive), an
qng‘e 290° s Adhe —]'r'\anjle’s \orﬁesi‘.’ﬁe-
cause +the 4 cms\es 0{9 o qu\c.dr‘o.njle
add “up Yo 360°, ot least one OF Yhem
is 290° , and hence i lecst one o
Yhe dia onals s clo+‘}'ec\, viz., ‘“")e one
/'oPPosie” to o larges* Qﬂgle OF the
qu.o.clromfj]e. R ver nice, constructive
existence Froo(g.

2

, 1 wes F]eased o

7

(4
see maxivmum 2 average used n o

5€“-inj di{’-ﬁaf‘erﬂ- ?r‘om the Fiﬁeon hole



EwDi2st-2

Frinc}r)le. S+ein}\a.u.s, nee_cl\e-ss 40 Scsv,aaue
a rrool-p bf_j contradic tion.

* X *

We <consicler 3the yarious (viz. n,) }o
be Pr-edse) waas in w]nich one Ccon
nail o wire exacl-}j once on each o?

n POS}-S, Pu} cJ- ec,uxo\] c\fS')'onces alonj

o S}rc\iﬁhl‘ road,

When cne wishes Yo wminimize +he
lenﬁ-\-k oP the Piece o? wire used,
one slarts ol one end , and nails the
wire on *the Pos‘l-s in order, e.q
(nh= 5 , and each x -s-\-o.nclinj -?;r- a
ﬁO\”)

L
*

%&.

=4 " (W)
CaY Fa) A

Butr what if we want Yo maoaXximize
the \enjﬂx OFJ wire 7 FTor n=3  the

solubion is obviousl Capart g‘om
\'_E’fleC‘\"IOﬂ) - J F

S
an el ‘?or‘ n=4 Cc:@er Ca momenjr|s 'H‘NOujH-)

L

X e

X_

X
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but }')ouo 15 '1‘} 'Vor‘ Seneral N 7

The cruciel observalion s thet in

o Mmaximol arrc\naemem‘f‘,
Yhe situotion

at ho Pos+

X

occurs:. «-qu wire coulcl ]'*-o.ve Been

leng thened b removal of’ the abaove
9 J .

nol and COV\T\@C]’H"& —H'te above Pos}

o one 01() the Fos]—s Where the wire

wrr‘er\Hy ends. This observalon le_qu

to +he

Lemmo 0.6 each mail, +he
or reverses olir‘ecHon.

wire ends

Tn other (words —in Pic’mr‘es, Yo

or\l O CTCUr in
‘he -()olfowinﬁ 4 Taosﬂ?ions

®
— 4

be prec:se - N oils

. v .
H—— X X
We now moark Yhe zones beliire,

between |, and o,ll?-}-er* +he )9053‘.5 with
their “intensihes ", ie. the number OF;

0 o 2 @ 2 % 2 @ 0

N
L)

-
X

X
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wires Po.ssina "]'}‘lrcuglf\ each 2one. This
—\'ermino[osj <u_~,iH-\ lLLemma 0 and -Hne
{act thot dhe wire has 2 ends) allows
LS '\—O —@rmula}e

Lemma 1. Bt + wo FOS‘I'.S, ’H‘le ’H"l}‘eﬂsi')v

c.homges bt) 1, ot all o“ﬁer‘ Pos')'s i
chomﬁes bb 2

The length of the wire equals the
Sum of the intensities. We maximize
Yhis  sum w}\eﬂ,gom in {:?om the
oulsicde (where Ythe Tntensities are 0),
we increcse +he intensities each +ime
bmj -Hne Mo X irm arm Qmoun+ 2 ur\}i)
near +the <enter we accommodeate the

a0 cl’io\nﬁes =1 . Yor

For even N (odd number OF zones ),
the Sequence oF intensities s unigue,
eg. for n=6 . 0245420

Tor odd n (even Number oF) zones )

there are H4wo solulions which are each

other's mirror imc\ﬁe} eﬁ. {ér n =9

O 2 4 65 4 2 0 and
0 2 4 56 4% 20

“The sequence of intens; ties does in
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eneral constrain bul not delermine
he S]ncepe o{) Yhe wire:  in Yerms 0(7
the Wire, Ahe solution is in 3ener‘o\]

Q:m f)rom un:‘q “mwe.

“The above Pro\o\em s close releted 1o

"The Prob]em o? the diﬂcfcu”‘ dortboard”
Csee EWD 1045, dd 27 February 1989).
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