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The Wellare Crook Laken as am exercise

in (a'roJolem decompoesikion

We consider thyee a.scenals'nj sequerces
t, g, b (it0<1) . Giivern is that these
have a value in common 3 in its

sea'uenc.es
Fo-rm we carn render Hhiis as

most newbral
(0) (Ev, i,_j,)q:: V= Ci ~ V:S.J' A V= L)‘q)

(Dummies range over the obvious domains.)
Our Prolslem is ko desijm a program that
C.ompuées " the least value tEal; the sequences
lhave in common and its fival occurrence in

eac\n Of El')e .SQC‘MEHCE‘S

*

Our purpose is to Bive Q. Formal derivalion
or a program meel:in_q the 5\oec|'£fcmkiam\ The
First l:\m'n_g ko do l:lf)en is to find a Formal

C‘naractemzakiom or w‘mk l:L'le PrOjr“am bas to

accompiislq, Given (0) wserves as a skarking

\ooimtn
Te is Vecz}uh"eol l:\’mlz- l:L're program comPuEes
"l:\')e least corrmon value " Ih order ko

Formal-l’;;”l:lnal cL_sFec:{ we rewrike (0) dnto

(.EJ“’ (E{JJJ—{:: vV = (I ~ ij,‘_j A N= L)!? )),

or -- widv .C‘V as a EnLJorLLmncl For l:he
inner a’uanl:ifical:ion—-— into
(Ev:: c.v)

Now we can charackerize thal "least Vo.‘ue“ os



WF{0F - 1

the value u derinecl L’.B
(Lio) c. U
(U1) (Av: cv: v U)

(‘ﬁne pos&il::i[i!:_g to de(:’ne .suclo a iea::L va'ue vesks
on the well - orderedress of the et of all

sequence values )

Next it is rea,ui-r'ed thhat for this W the

program compukes ks ré'r_sk occu’rr‘ence‘ Te eacl’)

of l:\ﬂe three Sequerices . Ilh order to Forrnmlize

this aspecl: we first rewrile cv inko a

more du‘ﬁenkawj}eal For—m - using nesting and

distribution of T A over E -- |

C.v: (Er::v = CI) A (EJV:BJ) A (Ek:; V-*-l’l.lﬂ),

Blﬂ (Lo) we then have
(EI':: L = l'.l) ’

and rnow we can characterize that “ first

occurrence © im the - Seguerice  as the value
X derined by

(X0) 0s X

(X1) u=§£X

(X2) (Ai: 0si~ UsPi:i> X) .

(Tt goes without ,s:ajinf that | B_g é;_tjmm&r ,
imed Y and £ .

we row alse have de

Afker thus bhavin decompo.seci \oreconcﬁkion
(0) , We cah pormaf?g express E!ne iorogram'a
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Poskcowdition R § Y
R: x= X A y = Y ~ z2= Z
%o much Fo'r- the formal é‘oecirica(:iom o( e

s

Pro[::temh Now we carn oskart de::ijm:'ng o
program.
+
Qur -~ 135 now standard -- £i"r.5E ator:rox.imal:ioy)

Welfare C‘roc’« is

ﬁOT PT’Oj Tayri |

[ (X0) ~ eke.}
X, 9,2:: B, 0,0
3 do x< X = xi=m X+

[] 5‘(\( - Y= Y+

l] ‘2<Z—-¢ Z2:= Z + 1

g_gl.
{R}.
w‘qic\n Mmaintains r*elaLn'oh P 3iveh 1:35

P 0gx A~ x<X A eke.

Ou.'r — I:Di oww .5|:analar'cl-— hex{ éal:e}o (s l:o

r.sET*ehj!:‘nem e Sua'rols in order ko eliminate
the ocecurrences o the unkvowns X, M, 2.
To thal end we observe
x < X
& { s a.scenolihg}
f.x <« £.X

1l

{ by (X1) and (Y1)]
f.x < 9"\f
= {}‘\-ansil:ivil:y}
fx < 9.4 ~ 9.y .5'_9,\1’
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= {9 IS ascending, _‘j#\f (}93 P, herce
9.9 < 9. Y}
[, x < 9.y

OULT’ P'T‘OBT‘D\H’) lDEC,O\’H?.S

x,y,z:=0,0,0

5 do F.x<9.3 - X=X 41
D gy <hz - yi=y+1
U l’7'2<p~x —>  Zim Z+1
od .

I

U|aon terminakion it has e_sl:a.l:lislwecl
Q': P Pt f.Y = 9.5 FaN 93 :.-lq"z -~ ;ﬂ.z = r.x

Our last .Sl:e\o is ko show Haat R' is skl

.Slzrohg enoujL; to imtalﬂ Eo.rBeE relal-_ior, R .
We observe

= X
{by P. x¢ X}
X

bl

il

X 2
D x A U-—-F-X
{bg "P, OSX}
U = f.x
{%eqding For (U’)}
xs U ~ fxsu
{a‘ﬂ:: (xt) O.Bal'l”l}
C.xau ~ [x <X
I 0 is ascending, »< X (by ), hence
f.x ¢« .1
.x 2 U
& "bg (LU)}

]|

i

i



@ .

WE107 - 4

c. (F.x)
= {by definition of ¢ with vi=lx}

(Eie: f.x = fl) A~ (E__::J[x 29“” ~ (Ek: Cx:\qk)

&= { instan (:l'a.l:u'or‘l_]]
F.X = 9.y A~ F.x-'?l"l.z
true .

This c.om’o‘ete.s I;lqi_c, derivation . A few T-ema.rks,

Ehoujk, are in order.

The above calculation I Ffind G“_sa‘apoinl:iﬂjig
lcmj . Heve we poy the rrric.e for the inkro-

duckion o-r Paramel:er L. Of course we
C.OLLlOL have tried to eliminate it in an eavlier

E:Eaﬂe, but ther we wouwld have had to invest
formal labour i:lver'eJ withoul \qavinj 300&

Yeasons For doing so. The c}me_c.-kfon arises
w‘nel:lﬂer we coul lhhave aveided its (niroductionr

v the ‘ri'l".f)l: ]olo.ce.-

The occurrence o( the pir_f;l: corjuncl: 1 X
malkes e éu_a)aeck that we have wamed the
WrTong Llninj.

5omef:lnin5 nice aboul the above derivalion is
dna.f; it contains Oﬂ'llj kwo CQ'rmu,lae that
wienkion o.“ h‘m—ee sec;uences, viz. C and T\)’,

and these "meet” eac;lﬂ other \O'T‘Eciée‘fj orice
at the very end of the caleulakior .

m_f:o nice 4% l:"m{: o a’uanLiﬂec[ expressions

enker our Cu\culabiohs.

We _slvould bave dealt wiélo the above prouem
(for the _sllig"nlzlg rrore 3enera’ case ofF three
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a.ﬁcenc“nj chains in a Partia.”:, order sel.
We have used the compara.loil{l:_g between

volues of different Aeguences at onl_ one
‘o’ace (withmh menl:iom'nj it: shame | ).

. i o.xpecl: and 1 hope Ek’)al: @ Crispler
byeatpmment op the \/\):](‘a.re Croolﬂe wflr emerge
(‘ not wi“o a coarsesr qgrain op Fownalil:g;
\olume 3 T do vot mZe o. 1982 - Per'Cormance),
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