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Monipulabing mathemctlical macros

A ?ossib‘e woy o{? QFFf'ecio.Hnj the relational
c.a\cu\us 1s to view relchoncl exI:f‘essicms li\ce
R and ST &S macros 'an}, when exFomdecl,
Senero}e_ x’Rj and <32:: xSz A 'z—r:j> resrbec—
hueb. The next s}eP is to mon}Fu]a‘l'e Yhese cb-

breviotions in their own ra‘sh}.

T seems worthwhile Jo I:osn+ out that this tech-

n'lc'ue_ can be o.]o lied qu'&e Seneral\ 5 and bo moke
ou Poin}‘ e SEG” S)\Ou) an eXO\mPle ‘“'\C\)' 1S Q_gt
& stondard notalional deuice.

Suﬂoose thot we want Jo exFress -}L\G} ex}p,—p,ss-,o,,
E s sdmme}ﬁc in Pomd . Let ~F denore ihe
expression Yhat  results (.,qur\,'lﬂ E, the Paramdem
P oand q are }n!ﬂel‘cl"tcnged - ?mmolb

~E = (F,c' = q,]‘)) E —

'H\e 5‘3mMe\-rj o? E is -}L-.en efo'ESSEC\ b:j
(o) LE=~E] ,

SG\ quan}i 3CG.“‘i0n ove© O“ SIOBQ‘ vc‘ric'»l::)es o E .
Since ?ur ﬁxed P and 9 ok @llows ——3
Cond H’ae o}-“ler' WU\J mund) p W€ PrOPose. r the
FurFose OP Jhis discwssion o cbbrevicke (0) Yo

G macro

(1) (e B

w)'ere Jhe eﬂalr o? square brackets denotes wun)\ver-
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BAnd now we can list ol sorts o? rules about

~ and e such os

('}_) [E = MME]
(3) (E) = (o~E)

(4)  GEY = [PE- £

(‘5) (’ <Q_n:: En>) <= (’ En) for ong
quc.n}»iﬁer Q. (Note Hol in the anlecedent
universal qu.o.nl-i-f-’?ca)-ion s ‘mc\uded)

* * *

\IJIH‘\ ¥ and :) \"’anainj over some ﬂune.mp‘:j

domain - "couP\es" in EWDIod -~ we shall
rove

‘;6) {Vx p-% = c).x) ?

&) <13 i PJ) = <TU:: ch> and
(8) (VX,U n Px,],qb = qu. P3>

Note H’\a‘}‘,‘ln our new nox-o.“on,c\emons%ohc\um
and delc are Ttendered:

(6a) (o Px)
(Fo) (o <Trd=: P3>)
(9c) (e P.xl qg)

The Proo? ?f (62) = (3 A (Ba) rnow
ol

cheecls as lows. We observe



h

N
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(¢ px)
{N Ca\c.ulus :
C P.xl«b:: ]13>)
{ e-calculus: (&) with (?o)}
(o pxi <ty gur)
{TPl cal e usq::jsl/ dislrbules over ‘(‘}
C <Tu:: P'x d qt3>)
& {®-caleulus 1 (5}
(0 P-X\l' qu)
~ { (8}

true

F<rts ond asbz a=oalb}

And *+his concludes the QXcmP‘e.
* * *

As said eod“ief‘, -”13 neck S“'GP 1S '\o manipulc\+e

these chbreviations "in their own rijb-} H w‘wm‘,up

\‘il\ Now , were considered "ru\esn’_ lilce C2) "]-})mutﬁln
(5),anc\ more — are portitioned into  axioms and

Jheorems ~the latler beinj derived -Gc:m the @rmer—
and Prus & New unverse o() methematbical discourse

is cCreated,

Since H\is seems "'o be o qu.'.}'e Senerc.l "rec'm"que

-@r Yna-}herna-}-'-ca\ innovahon, we should have some
'ms'.am- n 'Hne, bems on the }')roﬁ'\- and loss account

that cccompanies s alo]:alicc}ion.

tt the proftt side T con think of
“There is {EJI"S'H }he obbrevickon +thal is « direck

consequence o -nne wuse of-”ne maocro; in -Hne Caf-

severql i‘\'ems
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rent eXomPle this is almost < goin o(’a ]Pcc}-or
o«? 2, but the relational caleulus Prow'des an
example where this gain s biager ,S'econdl:j,
Yhe rules oF calculabion can olten be exlended
b:j o collechon o? theorems ., the use %F which
Cart Sisniﬁcom}l\j reduce Phe Y\uxmloer‘ 3] sl-e]:s
needed: without Yhe macros the theorems would
lnaue Been ‘\'Oo lon o«ncl "Oo e‘aboro}e -)-o ]oe
otrachive. 'Th'.r-cllj, the new wniverse oF mathe -
matical discourse can be Hruly more 3enera‘
than the originq\ S(tjs]~ern. Subsel coleculus is,
ﬁ:r instance, an oversr:eciﬁc rmodel {ér our
—~Foinl-\ess!—— Pr"ed‘:cc.)-e co\culus, ond recenHy we
Saw -Hr,e SOGMme macro m™Mmon) ulc.‘-im cover o-}-\n
the relakonal calculus and the r‘fﬁ“]c"rib
caleculus. Tn shorl-, bfj discarclirjﬁ Cno’-c.honqllj
and ConceP}ualb) Su‘oerﬁuous dis\-inc}ioﬂs, -Hne
new wniverse con be l’rul\j 3',mF\er~. :FOLAF;']')B
and ?ino." , the new notakion can su35e51~ new
Wowys o? \oolc'ur:a at '”ninﬁs; -()or instance, ¥ was
despile EWDIO3 and EWDIS omly this EWD that
(v;)o\oliﬁc.\-’aon | ke

mode me realize thal o Proo

{Vx px = q.x) can be Seen as \ﬁavinﬁ to show
Hhol P.x is skcjmme\'ric N P and q

But there is no such 'Hr\’mj as o Q‘ee lunc\'\,
and o} the loss side are tems cs well TThe
design o()c& quCulus requires c.u sorts :.;P in.
vestments : new notalions have Yo be desi&ned,
on axiomd'izo\\-ion has o be ckosen and < boc}j
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o? q+l-roc]-ive -“weorems hc.s '\'b be Cms}-rudecl, and
besides those grmd rules  we need s‘-rd%ies

r wusing +them. Bnd o.@er- all these inves}-m@\}s,
the a‘:ili‘b Yo EXF\O‘-]‘ Jrl'\e ouailalo]e QPPo.rc}us
FEQu_ires (qs q” our Q‘Oili}338> 'H’)e m&in*eﬂo\nce
of r‘egular exercise. Pnd Gnc\ll we mast re])orl-
the recent experience - See N’FJ47/148- how <
Proo? in the relaHmal Calculus W s markecll?

#

lo'naer' Yhan o proot” in the "cl.umsb Preclic.c. e
calculus: the later used an intermediate result

-}\nc.} the re\o«)rionql C’Q\Cu\\us could ho;’ exFress.

Nuenen , 19 December 1921
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