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A note on “Hail invariants

The purpese OF)_”“S note, which is mqinb
]por the record, is lo describe a phenomenon
which is well-known (and has been named )
in Eindhoven, but deserves 4o be known more
_w'lclelj» In addition, we mijh'} be able lo
otrer Some exr\omo.*l-‘non OF—ng Fhenomenon.

—ﬂ')e_ arcke}-&)oica] Froblem —Qrche}af)]ca)
since iF Was dealt with 1n the “Yh.D. “Thesis oP
(Qames Wirzj— is in dhis context ”e.xI;onen‘Hc\-
}

on”1 5Feci()ied ):ij
IL con X,Y: int {X50 ~Yzo0]
s MGr 21 int

; ex’f:oneﬂ—}'ia—]-ior\ {2 =.XY}

3

Our .Firs‘}' solubon , exp0, does not use «
Yail invariant.

exp0: lLvar g int

;5 Y,z = 0,1 {To: OSUSYA Z31 A 2z =X 25
s do 37.‘ Y-_——j»j,Z: +1, Xez od

{’Po A b:YJ heﬂce"}j
Vi2-XT3

Our second So\uv]"lon ) E’XF') , cloes use whet is
known as o il Invariant.
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eX]ﬂ:I[y_Q\_f&Jt int
5 Y-2 .= 1,1 {?1:0535\{/\2;1 A 2. X2 2 XYE
s do y#£0 = y,2 = y-1, Xez od
{1 A y=0, hence}
) fe¥s

Trn +the refe}'lon we wused in both programs Yhe
_PrDPerb o? e’x?oﬂenhor\ ‘-‘Hne "s)re]bh

x('j.“ = X‘ >< 3 )
‘N ooth TJrOSr'Qms we wused —H*:e_FroPerb OF
Yhe exFon enticlion ~ the "base” -

x% -1

but the c\i%rence s Lo)'lere i} was used
In exp0 the base was used 4o \‘)us)ri@
Yhe ‘mi%a\i?a%ion (0?3) -ﬁw]ni]e the
}m]g\l'co,}'lo‘n of —“’7& )QOS']‘Coho\iJ-ion bj PA1B
requires oij Leibniz's 'Principlm In exP’l s
Yhe Jg_gh-(a[co&{on o-F the initializction reguires
Leibriz's /Pr'mc:':}o]e but no )oro]oerjries o]Q ex)')o-
nentichon: Jhe base is needed %r He -ﬁf)a]
‘JmFIico.lior\ oF the loos}coﬂd'vhon.

X %

*

The Senero.\ exferience ‘s +thot the tail
invariant s Yo be rca‘?e,rred - ks wse S’n.res
rise 4o the nicer Ieriua‘}i ons ofr the nicer
Pr‘oérc«ms or both. TThe e.x]olano\,lion hes
‘oro o\b\(\j W\WU ‘Pom:e.—l—sJ oNe OF them Taossi\ob
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ov}' Mﬂe mQ'}hemaJﬁca\ 5@'}-}"”‘13 0{7 QXF'] 19

beinj -H'\
S\‘:thJ richer Yhan ‘hot oF exPO , 1N which
—n contrest Jo expl— no use is mode OP

the Lact that 1 s the neutral element o() Yhe
Mu“’iF\i cation, More 1m OT‘Jan‘)' 15 ‘H'los‘l‘ Jrl"ne
-\-oi] invar'nan‘}- Swes greo}rer Qex‘.\oi]i)*‘j.

In bo)r\ﬂ roqrc«ms —w‘rnw )(U 1%} 'Hne iNnvarr-

lan} — 2's n value X is riwari \3
-}Fecvl-ec\ cs G ‘()unch\cm o? Y . 'ﬂna}' 2 \r\as
ﬂ-s ino.) vc.\ue X ¢ has Yo be concluded

G"""‘ “PaA B

Tn ex?O , N does notr occur in dhe

'lnuc;,r',o.r& ’PO, 'HﬁefE{?are Y has ‘o occcur IR
f\’ne Su.o.rol. 1n ex?‘l R i} s -ﬂne, o}}’icr wo:j round:

Y occurs In 'n"wc.rio\n} /P’\ hbut not in -)-]ne

guard. Hned  here You see o m@or diﬂ%rence;
n e 'mvo;rio\v-ﬁ' wWwe <an c\[ow N Yo occur
via  a non}or‘nmﬂ—ive S(AJDC’_XF\"GSSioh ke XY,

would be beﬁ -

wut c\o‘w:j SO in the ju.ord

9ing Yhe quesln'cm.

(\/\le re\jec\‘
€x?7.: H:‘Z.:: A {/1')2:7_'1_5 2 % XY:’I

5 do z?EX\(-—a 2= 241
N {=z=X"%

-?or obvious reasens )

od
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The 9r‘e.c)rer“ gexibI\iEj QF) Hne ‘}On'] invc.r':o.ml
'xmmedia’rcb Wmmifes)‘s ';}'se\f when we con-
sider -Hne va\ue 40 be com]ou)recl .S & ﬁmc)riOn

og) bath X ane Y

ex]os-. ][\__{_Qf x,yz in}-; X,\Y, 2= X,Y, 4
P2 1¢x A OstYA A<z A X = 2-x7}

; do y# 0 —
if odd.y = y,z = y-1, x-2
ﬂ--—éven.\b —> X,& = Xe X, 3/2

(e {Ps]

od- {T3 A y=0 ., Hencc}

]' { Z = XY3 3

n which we could ex\o\oﬂ- Xq.n =<><q')ml
Yo turn o linear o\gor}—H’\m info o logo.ri‘%-
Tor Yhe ”base_h +  exploils in the

mic one

ﬁhoo\\ ()‘L&slr‘lﬁcc\horw o the oS‘}'Condﬂ‘iOﬂ +thet
X =1 (f"?ﬂo‘r‘d\ess o? how hich « ower olP
X x is D, Jj Y)

-_H 15 'Hf)e lGS’l‘ O]DSer‘\rc\-Bri'on “H"xouf )'Din)ooin%s
the Ffob\em with exFO , when Wwe \would
like Yo introduce dhe wvarichle x  —here
Yoo. Tn order o esl‘o]olis}q »O\no.loSousl:j }'O/PO-

szb ’
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we could, so ‘o SPGO-.\ﬂ, initiolize

2

X,‘lj,’z. = 9 ?0,1

where O"t'j Posi)—ive /".7" wowld de. T+ s
hard  to exFloi'}' +het —Geedom m A conslfruc-
tive @sh}on , and {%r‘ dhe —l—ime bei nj i+ Seems
o Wwise Ff‘ecc\u'l"l on 4o hecome Vvery suspicious
u\nen c:on]@onjrecl WEHn GnN in]}ia\‘.zof?ion m \»J\nich
the value O\?or‘)e of —Hne Varichles s irrele-
venk.

l'.[jt all S%mﬁb Suaﬁes"—s. ‘o S]I)Q/Fe ou‘r‘
<O Culc.-}'" ons as ComTJ ur)‘o\ )’roﬂS a Yecwrsve
de{l)ned -@nc}ﬁ ons and —o Jus)'i Hrot

ini ializah ons es%\ohs\n iNnvaerian @ N
aPPea\ ‘o Leibniz's /R-inci}o\e and nol to
Tzrorper)-ies o{) Yhe —Puncl-')on's Yo be cOmFui-ecL
We no}e -H']cﬂ- CYw‘e) @ncjr}ona\ ‘Pf‘og‘c‘mminj

lan i o o long wse Yowards S&n‘}*qc}ic
en«}%rcemenc? oF) Hhis g?sci]’)\'ane..
Auslin, 1 Ocloler 1993
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