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Lambek omd Moser revisited..

Let ]9 be om ascenéinj Sequ ence o? natural

numbers , i.e.

®¢,j:oces): PO<FG)
thal is umbounded, i.e.

(8j:j20: (Ei:ézo F(&)U‘))

_n'te {?ABC}iO’ﬂ \amLo 'S deg'nec] as ﬁ)“ows: \am)bo(F)
s & cSequemce o? natural numhbers omd 9=)am)>o (P)
means Jhat Far all yro , %(3):){, where % shrands
éza-r the wninimam value such +hat F(x)>5, or , more

wma"b, where X Sa)'lseles

X: (Bc': 0Si<x: ?(C)S:j) A ?(X)>j

In order do Ccmn]:u4e q ., we design a Program
wi*h Yhe invoriont relation

P (B(‘: 0 S¢< X F(C)Sb) A ?(X)?,b

X,:j'.= 0,0;{’?3 )
do (x)-_-b_. x:zx+1 {7} G

I £6) >u — {"RS 3(3)::)(; Y=g {7

od
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Note flrsily, dhat dhe progrom
d_? P(X):lj-—) X 1= X+1 E_C_‘ ('2)

¥er\minales )Deco-use P 1S u-n\oou.hc\ec\; 'no)'e Seccmélb,
H'\a)- -Hne }or‘osraum

do F()O)b — 9(3)::): > Y=yt ol (3)

}erminctes; nole ,Bmll.,, ot on account o? +he
\asﬂ)- -}erm o? ’P ]oroarom (1) oi\s \-o -\&rm‘mo.)e.

Ccmsic\e/r' now Proaro.m (4), ™ bo‘nic]'\ we assume

9 Jo be imbalized 3=\Om\;o(?) ; the same T

s aaain on invaria-n')'.

X,y = 0,0; {’P} 4
d__-g (X)av —» X=X} {’PS
g (x)wj —->'['R,%emce 3(5)=x3 Yi=Yy+1 7P

——

RYso rroaram (<) fa;]s Yo ’“e/rmina)e; because
we ore emtilled Yo asser’ 9(3):)( m +he second
guarc)ecl cemmond, the P ram shll ?a.:]s lo ter-

o
minote when we ivclude 30} relalion m the sec-

ond guard

X,4:= 0,0 ; {Q} (s)
do ("')='.f) — X:=x+1 {Q}

n (X)) &j A 5(\3): X — b::_lj+1 {Q.S
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Trorn -H)e @c\' ‘H‘nc:“ (5) {%&i\s '\-o '}eﬂrmina}e we

conclude a ﬁn‘»rer v Vvariont

Q: 3(3);x

We cemeclude this ):3 CcmS'IC"e/r‘ins 1 Q- (3)<x .

In Hm\- case (5) Yredumces 4o (‘2), which 1Q
is o):v‘aous\

Y on '.V'hVOTiOHn}‘ 5 )oecouuse (2) -}e/rmiha}es
omnal CS) cloes no)' » A Q© C.Om'no} oCcur, “avina

eshablished the mvariance of Q@ , we conclude

-H'm)r” -Hne Pmar?m SH\ q.‘ls ‘\-o ')-ermi‘ane w)wn
we s}reng-)-)z%"}-)ne ‘ﬁr«: SM widh wp Cx=x11 @ ).

X’3:= 0,0 3

do FOI=yAgly)>x — Xezx+ (€)
}] (x)>j Aﬁ(a)_—.x - Y=Yt
od

—

Bu}t vro rowm (é) IS Summelric m +h irs
: : m he
(X,?) GrPnd (3,5> ; hence P

(3-—: lambo ((‘7)) = (?r }Qm):o C:—)))

h o}her wwc\s: 'Hw ?unc’li'wrh \Onmko \S 'u\s oton
\nverse.

Tina“cb, \e‘- wus Ccmsic{er' ')‘)1& )orosram

*4,n:= 0,0,0, (7)
t_:l_c_) ?(x):v A 9( I>xX — { X+F’(X)= h} X,n:.= X+1, n+1

U \(,6‘)>:j A 3%):)( - {fj+3('j)=n3 b,mzs-r‘l,nﬂ
od

Sop—
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?roaram (?) }ms *n;e OL)VEOuS invario.n} X+b =N,
which Jushﬁes the dwo assertions. 'ﬂnctj,\wuaeuer.

Qre %e resPec)-;ve weak'es}' )ore.Condi\-wns Pcrr ‘“':e.
MVGEriomce o?

1. the sels {c'-r-(-;(c') os£<x§ omd
%‘+39)‘0<J<35 v A, rar‘)'itmina a—?-)-).e

an)' n hc\)-u.ra\ hum\a-&-rs 0 'H\r'uvg\w n-1

From lhe FAJ -\-hal- X  omal Yy owe Wn\oowndecl
omnd ‘PrOn-. Fhe mvariance ol Q1 , which s Yrue ot
ini Halizadion , we comclude +he secomd resul) a-P
Leambek omol Hoser, viz. thal { ¢+ F(i)\osés omd
{._)1-3(3)\ O{js @Tm a. )DOuf‘)iO'nihS OP"H’?G na hura

Mmambers .

No\'e. @3 in)rroalucmj h=x+:j Y program (1)
we could have derived dhe secomd resul} v-P
Lam\bek omd Moser imwe&io)elbg i},‘m )-u'rn,
imF\;es ha} dhe 'ﬁmc"a‘o-n \Qm\oo 13 iItS own
inverse. But 1 —‘r)wusk-} the inc\a[aenc\em-) deriva -

Hom uP (6) wore Fun. ( End og? Note.)

* *
»

_I Ovwn hol‘ qu.i}e C\ear' a}aow} "H':e mora\ u—P '-H;.e
a)aove. We "mve vaed -}})ecrems a‘oou)f 4)12 ﬁmc}im
Jambo )’.'j Firs) derivmﬂ a program Fcrr i} omd henm

\massagihj 'Hme Pmarqm. or me f”\is is G nove)
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éf)olica}io-n o? SamowAiCS T:reservinﬁ )orogro.m érans-

ha)io-ns ’ omd -\-)'\is hoven- —-~as Q“ Such “nove)}ies—-
CQus\:s some mild excitement. On Yhe other hand
we now '}'ko} Q c\"-o.‘m o roQrom -}roms gTrmno -
-)'ncms 'S So c:\ose ')'o a mEc\rani‘aca\\‘.j veri?:ile.
)or‘ooF) -Hna} 'u} Seems VOin ~\o ]'\O'Fe )-c )arove Omn
”dee)o i —n'leore/ms -\'}\is wo-:j. (Hwe -I s\nou\c‘ Otc\d
Yot 1 ge‘- less amd less cerlain akout the sig-
h‘;ﬁco«nce o?,}he Su/f)oosec\ dif¥erence )De\‘W?%
I'oleez\o" omd shallow” Fheorems.) T} is possibly o
OE Pcfmulalirg

mavre %o\n on OCC aSicmaN hea} 'Y
Om on’)efrhn‘se ho} wnusu;.j) }'norn\e;ma. lca] O\rsumeh]\
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