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TL!Q Nab‘ a TT‘I"C.L?

The ou’leﬁr clq_g 1 inviked my CS class to

deve‘ota s wa\q 0h|3 miror Prompi::’nj From m
side, program for the Comrﬂuba«,l:ior) ar the

Srea.[:e::l: common divisor of Ewo given numbers

X and Y. The pr'oUem Was é\oecipieo\ as
follows:
(1< X ~ 1Y}
Euclid
[x= Xged Y}
(Rdmil:l:edly, the a‘rlol.':’rara ;denf:ifier' "Buclid” had
been chosen somewhal koo inc;fca-jci\fe, al least

for Ll-w.se students wL)o knew Euclicl's a\jorilz‘r-\m.)

We cpu{cuﬁ discovered thal the éim‘ales€ program
mee!:in‘cj the QULI’)C[:;OY)G., éPeeiFicaHoh was  the
ossignment X i = ng__ql\f , But  for the sake
OF £7e aljumcnl and the Fun  we discarded (f .
Tt then “was bujﬂesl:eal that we wmicht need o
Pr'o ram Wl":)ﬂ a 'r'ePcl:i‘Uon and € ere(:ore had
ko “think aboul an invariant reiahonn

At Ehis 6!‘:6&3& the CiOLE:f: starled to é‘naw ar
oveerm‘m(nj ermthusiasim and energy “\93 dictabing
yme wvarious com|:|el:c ?ro.jram texts . Needless
to Tepor‘: ornn the gqua fl:_g or the él-{jje.al:ions . e
then aﬂreeal thal jjqaos bhad 3oL the upper bhand
over éjsl:emal:ic maniiers. We Ao ajreecl ELmL

we bad beller kry a bimFl-Ef' Prgﬁr'ammihj
\oroblem Fi’r:sL
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So I ‘oro‘oose ol

f1¢ X ~ 15 Y}
Nabla
Ix = X9y}

Needless to say thal the class was shocked (by o
much  rulhlessness on my rom-l:?) 3 ik dror\oed
back into silence and even failed ko buljje.sl:

x:= X TY. Hﬂcr @ vJLn'le some students

wanted to hknow about ¥ - not everﬂk‘qinj, but
JHbL éomeuﬂinj 5imP}e, We then agreed Hoal us
3051':‘9 inke V- l:‘r;em:_xj wOu.Id ‘ore(zlzﬁ \"nuct') be ury —
avaqub‘e, bul ‘:L)a.l: we had betler inva,f,l:ique First
bow Fa-r we cou,o[ 30 wil:l’)oul khowir’ij a,mjLL.;hj
about v ab all N

The theorern oC invariaonce For rePeHI:ions beihﬁ
what it is, l:"ie ostcondilion should Fo”ow from
the c;m:;junch'on oF the invaviant and the
heja[—ion of  the juards. :Dl".&a.nowivz ourselves
J- expressions 4in the program kext, we concluded
(:Lml: l:erefore l:ke Fo.sh:on ition H:wl ko Fo”ow’
from bhe invariant. This was the moment Eo
reveal ¥ 's idemPoLehce

XV x = X

Tlmm it did ot !:alae (onj Laefo‘re E‘qe Pos%comj{u

Eion got rewritlern as

x?x = XvY
(,w}q}c‘q wWa s I:lqe on}j l:\')ir)j the class c.ou(o[ Jo),

and E‘oe irivariant was chosenn bto be

xJy = XvY
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(, w\ﬂiciﬂ {:O'r I:Lle ba\qe or its iwi!:ia‘ ) Zalofll‘ LLB was
Eine zbimko‘e:l !:L-:im_g e class could do ).  The
nega Lion or l:L;e ﬁuards hern had lekter i\mp’_g

X =y . Etcelera . Tl'm:sJ Euc,id s al\cjori‘lzl’lm

was derived.
+

The l:ricL(, beimﬁ as éim‘ote as (b s, turned
oul to be ama}injb eqecl:ive. Tt commanded
the separation of Concerns mneeded For an orderly
de.s'sjﬂ oc the ajo'rﬂ-\nm, As ionﬁq as Boe
"mea‘nirﬂﬁ.{l“ »f'.c\er)[-i-ﬂefr" S__C_l was oy E‘ne blac‘aLoa\“ﬂL
all the unwanted a.s:;ociaﬂfon«s, conroltations, and

compiex}l-,ﬂ corning a[on‘? with & distracted aller-
tiorr  from wlnal: was 1relevant oy the develoFmen(z-

1 would rol have w—e\aorkeol. the Nabla Trick if

it wevye mereb a lrick F\ajecl o a class o
Flovices . We can be Frebl:_g AUTeE I:L;a,lc the

&m‘c‘q o¥ T'EP‘acihj (koo) Famil:‘ar nawmes or éﬂjml:)o_s
b_g csomeuaimﬁ mea.n'mj[es_s car alss serve

Y‘nal:u're mc{uﬂemaLicians Q7 Comr:u]:inj 6Cien|:i'..:>l:~5,
e—sPeCEm”_S in  these citcumsktances when & des(jn
ternds to become c.om‘olicalzeo[ﬂ (. the latler beiv
Mhma” Lal’{em as A de(-\ence For ubfﬂﬁ meam’n_g}gwl

identitiers).
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