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A different derivakion of

the Schoenmakers - Ko.‘de.waj_i Linear Search

( for the record)

Quite recenl:'_tj B. Schoenmoakers and
A. Ka‘dewaﬂ ~ kwo co‘)Qques ot Eindhoven
University - revealed o wew and very nice
Livear Search a‘joriuﬂrﬂ“ Their al_c)orl'l:\ﬂm Ls
0 nice because it has an exl:*reme‘ﬂ 5(mF|e
Cormal s,pece"cicakion and because iks o.\aph'ca['ion
to a class of well - known little Programming P‘ralo\ems
turns oubt to be q'uu'Ee effective and - surpris;'mglg
so -~ bo 3ie\d hew and e\ejan& i ttle programs.
The purpose of this note is to derive the alﬂoril'\ﬂm
of Schoenmakers and Waldewag L:_g not resorting
ko sel motation, as l:\')ey did.

A

We are given a boolearn funckion & . w\nic\n

is defined Tonm the nonem\atg nakural éejmenl

0<i o~ 1N . The a‘aoril:\ﬂm construckts a
solul::'on o-r equal:l'on B Bsf A TN A S s
krnown to exist. More CUrma‘lg, program

5K - search has ko meet 3PeciFical~.ioﬂ

[{0gN ~ (Ei:dsiaigN: Si)}
8K~ search
fogx A xgN A S.x}

Our First &l:e\a is to massage the post -
condikion s0 as to make it resemble the
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precondition - By a‘asa‘ﬂin_g the ove - point - rule
we obtaim for L\qe \aoshcondi{ion

0sx A xgN A~ (_E_-t )g;gl./\lw$x: S.I)

Our second sl:ep consists 1N the irmbtroduckism

of a bL)or!:Lmncl. ‘:or l:Lie C}Man(:irieol exPre.ssior?s
so as to achieve breviky . With H  deflined by

H.x.y = (Ei: xg1 A sy S.)
the sPecFCic.ann carn be Tewritterr as

fosN A~ H.o.NJ
5K~ search
{osx A X< N A H-x.x}

The taird sLe\o is the decision to imP‘emenl:
SK - searcL? l:}_l.j a repel:itiow wil:\'; invariant
P bsx ~xsy ~ ysN ~  H.oxoy
and  variant function Y- X Thus we can
obtain a program of the forrm

X_, H— 0‘ N {/P}
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The Four(:\n and last sl:e‘o 1s ko Qsmt boolean
ex‘oressfons B oand C /bu.c\n that aborkion o[
the altermative corstruck is excluded and Hoe

invariance of P  is guarankteed dndeed . For
the invariance of #’s lask con_ium!: - l:a.km_q Hre
remcxim‘nj ores for gmmi:ecl—- we reavuire B te
sogl:isrg

B A Hoxy = Hx#)y for x<y,

or acyuiva‘en”_uj, Cacl:oru‘hg out B,
B = ( Hxy =2 H. (x +1).y) for x<y .

I» order ko find «a suitable B . we start

manipulabl'ng the consecpuenk ‘_

Hoxy = H.(x+1).u
{detivx;l:iow of ™. using x<y}
S.x ~  H. (x+1), = H.(x#+1).y
{ predicate ca\cjus}
S.x = H (x+t)oy
{Pr’eoll'cql:e co\‘cu‘uj}
4S8, x  ~ H.(x«l-l).g
®) <« {defini&iom of H, using x<y. e
x+tsy |
A& x ~ Sy

i

il

B

As a result 98.x ~v Sy As a candidate for
B . :BH égmmetzrg . 5.y v S.x s a
candidate ?or C . Wi l:\n L-.\nese. G\n cices n.\::o’rl:f or?
of the oltermakive construct is excluded as well .
It was with this latter requir‘ement in mind
that we have chosen the s‘:ren_gl:‘ﬂenihj as
vecorded in skep () . |
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