EWD 987 -0

EWD987.html
On o class o? grophs with wodes? diameler

-nﬂe d'lame\-er' o?o. Sra?\'\ is de?\nec\ Qs We mMImi mum
Pq\r\\ \enslr\-\ , Mmeasured M NumbDer oP e.c\ﬁes, Mol su?-
?ice.s Yo connech any YWwo nodes, We Cungﬂe ourselves
o undirecled graphs. (For Yhe complete croph, the

{j P P i
diameler equals 4 | ?or o srar 3} EQU\O\.\S 2.)

Tor the n-dimensional t’:u\oeh, Yhe diameler
equa\s LA T Otnd SO does '“'\e. nfan# - huw\\oer o?
nges \mee\-’-vgn OF each node., Some }ime .

o L.B. van de SY’IG’PSC\)Q\A} showed e how &e:r

n=3 the diameter c,ou\d be yeduced Yo 2 without
C\f\omg'shf) }\ﬁe g)om. \Aji“\’)O\A)" PI‘GQP \ne M?.-n\"tc:hec\

Yool wunder Yhat Qcme.}rro\'m\r, e diowmelrer could
be almost halved (Yo n diva+1) . Lookin s%r
& con struchve \Droo? oP Yhat S}&\femeh}, 1 ?Uu\ﬁo\
Otﬂo}\r\er c\ckss o? c)rovp\)s w’:\*\n diameter almos}
n/3 > oand  ond & ‘5\:'10\“61' e r 0? edses (23D ;

the wa Ximum gm, however , is n+1 TMove pre-

cise\:j:
Por‘ (7N Sro.F\n og) 2" riodes with n= 2.k +2:
. e diameder s k43
. \quP Yhe nodes hove o ?o-v\ n+1
. \no.\l? Yhe wnodes have o ?Q‘ﬂ k+2 .

The remoinder OQ )r\a'ss no}é 18 devo)ec\ —‘o
o C\QSCr'I)o}ion o? m:j Co-ns}ru.c\icm.

»* »
*

As is Yo be exFec)rec\ ., we iden\‘l%j ouwr Wnodes
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‘D:) n-bit s*rings,’ ‘)&F.Sea as o Po\ir - called X -,
?o\\owed B:j 1% \—rip]es ~called Yhe Lj‘S— . From

now on We s\r\c.\\ Cc.\\‘ our Wwodes Hssrr'mgsn.

We onlu inkroduce connechens loelween Iwo
.s)rr‘mss that  ei¥her _
(4D Nty d’l%r in Yheir % , or
Gi) C’“\i’) o\iﬁ)ef in o s’ms]e. D

The connechon PaHern ?or Yhe 4 c\iﬂoereﬂ\-
x-values is given \03

e D

°c
(The assign ment o(-) x - values Yo the [our corners
S 'llmchel"ic.\‘, uho va\l'.s \'0 \De SFeoi ic MO:D ;-\n'm\.‘
oF 00 ot A > W ok :B, 01 ond 10 eoach c.} [N C-Cc:rner)
The '\mPor\-on} ‘;roPer\D o? Pars SI‘O\F\”\ s Yhat each
corner cown \Oe Cov\hec}ed }o eac\n corner -ie. in-

c\uc\m& i\se\?- b:j o poth o? \ens’r\n €3 and

cm\'m\r\in‘j A N :B, oand ot )QQS\' one (C -corner .

Co
A

:De,Pendinf) on its % qs¥r1n3 is colled an g-éh-in‘_c),
O T)*S\'r'lhs Oy G C-S\'l"lhs, )

A porir o? o\‘.??eren\' S-VQ\UGS 15 Gn ﬁ—‘mrr,
C ’B—\Fmr or o C—Pmr according Yo Yheir hil-wise
S {)or W\ree \Jc\‘ues 0? Hne bil-wise sum (50-3
00l , Q10 , and 100) i} is an Pl-wj:-mr ) ?or Yhree obher
values (SO-:) 0il, VoL, and \\0) 'n\- s & ’B-Pmr
and  for Yhe lost wvalue (Su:’ ) b s o C-PN".
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Two s)frings , cdiffering on in one , howe
Yhe same x , are rwus Yool X-s}r'mg.s Cwith Xz
Q,B,.C)H ; ~\'\1e.:j are conmected '1(-) ond\ cm\:j i?

‘Hﬁe \WO C\ig?er'mj \j|5 ?orm (7% X-Fair .

'ﬂne c\'\qme\‘er o? Yhe resun'mg 3ra?\r\ s k+3 )
as ‘;o\\ows ?rcmn he g)o\\ow'mg G\sor'\“’\m ()or Gndinj
a Po.\-\'\. Com‘:care e lj-COM‘)(meh\'S u? Yhe
S owrce s‘n"m \m\\n “\Q Lorrespcmd'ms —Ccrm‘?cmen\'s
O? Yhe hrgg Sxfinb_ Wherever %e\(.j i ¥ker, '“’\Q:j
?Orm ow Q—?odr-, oy /B-?Q?r, or o C-T:ao\'\r_ T Yhe
wors} Cose | Yheuw all occer. Choose in the
x-amu?\w Cu ‘33'\'\ Prcm« source x ‘o \rc«.rge)r X
Co-n\'oc\n\hg o %es og) Al \:ﬂaes needed: when
Yhe s\n—'mg s on X-s)n‘ms ol G's where we
?:/unc\ an X-‘Dt‘ﬁr‘ Con be "mns(};)rmed. Tn\u"}\neir

?ir\o.‘ \ro.\b\ <.

The P- and /B-s}r'mgs —\OBe}\wer ha\»? 0? Fhem -
hoave o {)On'\ Q 3’\4+'5 = N+\ 'H-\a C'-S\Y'Ings

2

- e o“\er \r\o\\ o? }\f\ﬂ?f\m— \qave c 'QOW'\ k+2
The Yolal number o? edges is 3r\nere?0re
2™ (narXka3).

Wemark \e could hove ‘Fc.r)r'whune.c\ 7 hbibwvase
Sums o? hwo c\‘.??eren)- LO‘S cliﬁ)eren\-\:}, e.9.
2 (—\—Pmrs , 2 ’E)»T)an-s . ord D C-poirs. Tor
Q\—s\'r'mgs ond ’B—s)r'rsnas Yhe ?OW\ would have
been 2k + 3, ?of' Hhe C-s}'ﬁnss >k+2 = n.
The tatol number o? eckses would howe Yoeenm
2% (n+ 2% +3).  (End o? Remark.)
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Since the Sein over the 79@}9\{_\_3 _men]‘:cmed b:j
von de S\"\e‘]‘)’ic\'\eu“ cm\\j mea terializes @zr ]c.rger
g} . ond N QCccurs as QX?UY\G-A} [tal 4\1& number
o? vodes, 1 do no) ex?ec\- 'm:j cemshucYion

k) be o? Cmn s';am?iccxnce i noo\es ore mac\n‘mes.
Bul 'n\- is n'ug?e Yo ]»mow '}'\na\f }-\qis ccms’rruc\r'acm

?—X'lS)rS 5 and '\)- WAS n 40 deSsgn i}. (’.Desc:rﬂo'.nfJ
i} wes \')us} as hard as 1 had ex?e&ec\)

ﬁus"lr\, ¢ Oclrober IC]86
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Whnited Srales 0-? B merice.



