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We consider o nelwork oF N mochines ™MU] (O$£< N) .
Each machine s either oclive or passive. A possive wachine
becomes ackive upon recei,ﬁ ogfo; message ; only ackive maochines
send messoges and an active wmachine may Yurn ‘.\'se\{? o o
passive one. When o\l machines are possive +‘he,3 Yernain 50
and we say +hed the cowm]:w}w\ion has Jerminated. Messaoge
Monsmission belween dwo machines 18 reoarded as instantoneous.
'ﬂoe Frob\e\m 18 '}0 cle\‘ec* n M[Q] -\-‘no‘? -}\oe com]ouh:«}':on ho.s
derminoded., The o“owina design solves the problerm under
+he assumphion thad each ML “can Aransmid the moarker ”
Yo MUCi1d med N] |

We imagine -~as is not unusual— dhe machines in o linear
arrquge.me-n% such thal  “MU is Ao the \e.?* o? M[j'.\ " weoms
<<j - The marker is cither hlack or white, and so is each
'machine. “The S&S'\Cm maintains 'H\e {’o“ow]ng mvariant

P: Jhe machines Yo the \e-ﬁ of +the marker are possive or

the marker is block or

o} Jhe morker or ot ils riaw\ exists o black wachine.

When M0l owns the marker, T holds reaord]ess o?
Yhe marker's colour and i} can inticte a Pro\:e \an moking
Me marker wohnite. -I? Yhe marker Yrovels Jo the richt wnder
mvariance o«f P, the comru%JiOn has Jrermano%red when
MIN-1) dransmids o while marker Yo MT0) 5 when M{o]
has received a hlack worker E’rcm MY_N*\:\, W can inibioke
o nexk ‘arobe.

lh or‘c\er ‘n’\o\" messaqe S%dins _whic\n ‘Y‘no.:j ac}ivc.}e.
o possive machine - cloes net violate T , & machine

sending a message +o o machine to its \e?'\' mokes
ﬂ'se\{’ block .

Only passive machines transmit the moarker;as o resulk,
an octive machine receiving Yhe marker keelos 'n'i as \Onﬂ s
W remains ociive.

f white machine ’\romsm'u}s )r\mz' marker in Ws current
Co\ou.r', o b\c.c\« m&ckine 3tr‘onr'lsaW\i\'.'s }*\e mo.rker \O\Qc\« an\
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mokes ¥sel® uwhite. Tn medher case marker dransmission

viclotes V¥ .

Since Foss‘we mochines '}rcmsm'.} Yhe \mor\‘er, Yhe marker
will reach M{O) when he cczmlow‘mhon haos Yerminated.

Since }here moy  be black moachines, une more probe - but
anly ume! — moy relurn o black marker ; the next probe

will yelurn a while marker }o Mio) and deleckion is
«Hnere@are Suqro.ﬂ-}eeol_

Note. Q mesSsaae SQAnclinS mochine ma:j alwouns mQ\ce 'n\'ﬁd?
vlock , \'ee)ord ess o? Yhe direchion in which it sends its
YY‘lessase,. CE’nd o? No‘}e.)

Note. We }mve c\escr;\::e.cl our 5o\u§-ion as i? o\s.o marker
Iromsmission were jnstontoneous. ’.B:j de?»ninj the F\gce

o? Yhe ynorker as the machine -Lho.\- hos it or is going Yo
36} ]\-) “¥ rewmains wnvoriont. in other words: the ec\ags

the ne¥WOr\< don't need 40 rov’\c\eﬂ Yhe < c\ic \OQH\ c\\rec“\b
CEnd OF No‘e) F 3

For the above 1 am 9rm\-\ indebled Yo X. Moans C\nomc\td
ond 30 odev Misra o? the gom‘ou\}er Sciences (De)oqr\--mefm\‘
0? Yhe %n‘wersﬂb o{?—)—exqs ot Ruskin. 'T\ne:j considered o

S\-rms o? mo.c}\ines, cach Uhlj S%dina messaaes "o ‘1\'5
immediate neighbour(s), with an uncoloured Mmarker

}mve\l-‘nﬂ bock ond ?c:r'n\.
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