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For -\-]r;\e record: Yossi Shiloach's Qlaaﬁ'}'l’.m

\We are 8‘|ven c Posil‘ive in)‘eaer N
and  4wo , SOLJ, inl'eger' ‘Func']'ions A ana B
on +the ih‘}‘eéef's , which hove both Taeriod N,

ie.

Ak = A.(k+ N) and Bk =3 (k+ N) -Fsr oll k,

and are asked to cdesign an ngorilhm
de-‘er—minina whe ther e are the same
‘Pgmc_}riovw but -ﬁ;r & Possiqo!e shifﬂl o{"

the argument,  more precisely , +he value
o? the boolean varieble s"ac;u.lo\ be

macle -\-o sa}-is% qu. IJOSJ-cor.cl{'\-ion
R: ec’ = <gl e <Vk Q(“‘"k) =:Bl<>>

* X *

Our ﬁl"S‘;‘ remork is +thal in the above
Por‘mo;\izgl-ion OF }he Pos}‘COr\oli"'ion, 'Hwe
Symme Ar in A ard BB has been
dES‘}'r'OJQ BU the introcduction o-FD < .
We can restore +the s(ejmme.lb b-j i o -

ducinj ca J as well, and rewrite

re eq = <a ) = {(Vk: A (i+k) .-.-B.(J'+k)>>

Our nex\- rerno.rk 13 ‘]’l‘]q}' —annlcs )-o
the Periodici{j o? R and B | the
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universa\ cluan)'iﬁco.-hon can ]::e. con{.)necl JrC>
N consecuwtive values OF k

R eq = <3i,' i
i (\é)/k-.oskd\l-. P\_(;+\<)=’B.9+k)>
)

In Yhe rest o? this tex}, }he 55mmelv
between }the Po.ir‘s (P),i) andcl C'B,J3

will \oe mgin]-ained.

We F}rs‘} analase the case 4ha}

eO\:= lrru.e

would establish R . Tna Hhat case, +the
the a]gori’rkm would have Yo estoblish
(c))f‘ seme c',J' the }ruth oF

R <Vk:0$ k<N Q.(I‘a—k): B(J-rk))
since the N terms oF -Hwis quah}-i{%ed

ex pression are }ncler)enclenl-, their
e ths  have to be veri{?ecl individuall,.

\We &cloPJ- the stondard so lu hon, lg

we Introduce « vorioble

that  satis{ies
P {Vk:0gk<h: Q.(f+k)=’B.(J+k)> A Osh

ond ™Maoke the (s*‘c‘nclar'cl) observa tions

thet

?

,  h osay,
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G h=0 =¥
(i) the guarded command
A.Gi+h) =’B.(J+\Q - hi=h+1
mointains the }ruth o() 17, and
(ivi) “PaA Nsh A eq = R ,
which leads Yo the pregram skeledon

? \", f-,J = 0, . {’P}
: do h<N —
if A.Geh) = B.(3ph) > hiha [
od {R
> eq = l‘r‘u-e
N {RY

TP }this Frogr‘onm skelelon does not
abor y i+ establishes =true |, as i+

shoul d. If it ocborts BecauSa oP {.’ndir:j
A.G+h) # ’.B.(JHQ ,

this coan be -ror lwo rteasons: either
c\non’ler‘ C‘,;) —Combina hOn is needed +0
estYoblish TR , ©or eqg= alse should hold
in  the -ﬁnc\\ state. With this in mind we

S%cx” -11-:) -)-o Su]’apb ’H’lc missmj o.)','er‘r\c-}'lve
A.Gih) #’B,(J-fh) - .
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A+ the woment this allernative 'S se\e¢\~ec_\,
'”m '\'ru)rln o? P -\-e“s \ws ‘H‘soﬂ' h equa]i‘hes
have been estoblished and the values of’
c',\') delermine wlﬁe\n. An qssijnme.ﬂ- Yo
( or J n 3enero\ A€c‘\siﬁes T and Yhers-
}33 des}ro:js this inﬁ)brw'aa}ion (w\n‘nch was
}ime-wsise exPensive ‘o collect w‘nen \\
is \Qr3e>' The queslr':on is -Hner‘eﬁ)re whether

we caoan  Save some oP i}‘, e. ()r'Om 'Hwe si-lua-

Yion Fic}or':c.]b r‘e?r‘eSen-\'ec\ bj

Q.é Q. G+h-1) H(gh)
15,3 . Vg.(\-)m-.) B.Cjrh)
\‘w

h

Ski!oac\'\'s invention has been ‘o impose

_.'{) not .c\rec.clj Presen}—- ¢ totel order <

on the values cOmPc.r‘ec(, Ve

A.G+h) %3-9*“’) = Q.C|'+H3<’B.9+m v 3.(\')*}1) <A.(i+h) .

Let ws {gacus on the s't}uo.}ior\ n w}'\ic)\
the \e.p}' c:on\')u.hc’]‘ holds, je.

Q.¢ R.(G+h-1) A.(i+h)
= e e e e e = <
B3] B(ph-) BCph) ’
TN
h

‘(%r Now we see silual-ion n w)\iclw the
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nodion OE “the leXicc.] orcler'" oP s'}rinss
is o relevant conce)o". C Bor Awo diﬁ?eren}

S¥rin35, their lexical order s de kined as
- Yhe order o? their elements in the leﬁ‘—
mosY Fosi}]on [Ra! whic)\ -H\e.? c\i(){)er.)
’Deﬁmna the sl-ri-na SAH.L o lensHm N ,?_'j

SA.( = A QG+ ... Q.(+N-1)

Cond S’B.\) simi]o.rlj), we, observe Yhalt
(i) because o? ‘he Taer\oclicib oP the
Fur\chof\ A , ShKh.¢ de?{nes A com)g]e')el:j,
and Cii) the sitoFon we were ‘@cusssrg
— given BJ A Q.CF+H)<’B.(€\)H—\)—~ implie-s
n terms o? the lexicol order betrween

‘S}'r\'njs
<Vk: 0$k< Yt SQ.<£+\<j< STB(\)-i-k)) ]
The nice -H'\‘ms aboul this conclusion

about ¢ an ol J 1S "l'}“!C\‘!" it s S‘]'l”

LASBFZA\ o hen simrali@e.cl and weakened
lo o conclusion about ¢ onl:j, viz.

{Vk: 0 k<h+r: SA(i+k) < BB

where ’.B:B is —\'l'we. [ekico.] mMaximum op

the <B s}rirgs, in {z)rﬂr'\u.la



EWD 1274-5

’j-\?e.mo”‘k g-r"'er‘ -}he fn4roduc450n o —”'e
lexical Mmaximea , he 'ﬁanc-}ior\ -qu
Prosrqm Yo be desijned can be described
bj the aSSEjnmen']‘ stotement

eq Tz pr::BB
{ End of f\?emark.)

QOur last COnc\usion Ctl_'JOuiL ¢ "Su.jﬁes]'s
thal we consicder

QA:  (Vk: 0gck<i: SAk <BBY A Os;

and observe

(i) =0 o QA

Gii ) the Suarc\eo\ command
9.(i+k)<’3.(j+k) ~ = (4 h+)

maintains the truth OP QR . and

Citi ) QR AN<x<¢ /\Ceqi{)o.lse> = W

Leaa Gi). As given, the quarcled command

{alsifies P, bub The wssignmen}

h:= 0  remedies Yhis.

od Ciii). From QAAN<i we con conclude

AR< BB ., which iMPfies AR #'.BB..]

Wi th QB qnc,\o:jousb c\egned ):3
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QB: <{Vk: 0<k<j: SBk <AA) A 0x)

mergina our results now :jielc]s the
program
I[ var \'\,3,\): int
s h, 'J = 0,0,0 {inv. PA QP A @B}
; do <N A i<N A <N —
if Q.(i+h)=B.((j+h ~ hizh+a
I Q.(G+h) <’_B.é)'+h) = {L,h= (+h+1 ) 0

?

DB.(J+h)< A.Ci+h - J,h::JMam,o
2

od

eq:.—.-. NSH

)

This Pf'ogrom '}’erminq“‘es becau.se the
rePeq‘}'a}D\e S*&*emen} iNCrecses ‘H’\e
value OP h+;+J each 4ime }33 4 while
Yhe jqord oF ‘he r‘ePe%)rion bounds 4his
volue g'om above. The f’orm o«? the

?{nq\ & S S) nmenJ- }o e.cl 18 ‘us\—igec}
Io:j Yhe Ogserva}ion Yhot c\‘p:‘)er ‘nitiali-

zotion ot most 1 of the conJMﬂc\-s
OP the ju&r‘cl is {)c.\se
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