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Composition. A-calculus, and some more
[

The other dc:D I saw - courtesy Tony Hoare -

—G;r‘ Yhe associativit of -()unc%ono.] campos.}.on o

loroo() oF) the -{)o\\owmj structure .

For Punchons {’,3, h  we have +o show
)  folgeh) = ({g)-h
where o is defined oy for fhnchons p, g
(13 peq = (A= F.Cq.z)) ;

{i‘om the A-calecwlus we use

4

() ()\x: E).b = ”E with Y subsituled -ﬁnr X

We observe -ﬁ:r any —?, 9, h

{o (geoh)

= {(1) with P>q = —F, (501'\)}
(hz: PLgehd).2))

= {(1) with P,cl , e 1= 3 )n X}
(A=z- ?((hx . (h.xJ)). 2))

= 1@ with E,g:= g(h x), 28
(h=: ?.(3-0'\.23))

= 1) wih E,y = Plgx), had

(Az- (lx:f. (g.x)).(h.z)_)
{ (1) with P,9 2= F,g,x}

(i (Pood.(had)

= L) with p.g = (£e9), k]
(?03).:\1

L}
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Mhus ho.vinﬁ ?rOVecl (0) . TThe wse 0{7 the M-calcmlus
enabled uws ‘o corry out }this T:ro::? v Yerms oP

equo.lib o{) @nc}ion S,

Let ws now wrsuwe what ha)o]ocns when we
circum vent the Mcaleculus and CO-rl;LJ Yhe Grgu-
ment ow} 1 ec‘uo\\ib OF @nchor\ OIIDIJ\iCG’}')OnS.

Our demonstrandurwm becomes

(4) (]()0(3.9%)).7. = (CfOB)OH).l ‘Cof‘ ol 2
anch '\-]ne degm}‘aon o? -Q/«ncHor\c.\ composi}io\n

(5) C\D"c,)z = P-Cc,.z) {’or |

We observe ‘For‘ any =

(Peo (geh). 2
{(5) with p,q-
f’. ((gah\.?.)
{(‘5) with P,q:: 5,]“:3
¢.(g.Cha
£ (8) writh P9, o= ?,3, h.z}
(?os). (h.2)
5_ (5) w’inn T;,q = (?03>)h}
((()0330 h). =2

Ythus ho«v}nj \Pfoveol (‘3) . As Hhe liﬂS)”O\n}'la)ﬁm'\‘S

of P-9 show  these are 1n a sense diﬁ%r‘er})

]
n

F), (So\w)}

i

)

t)

renderin35 o]? }he “"same” Tarooﬁ but in another

sense the Taro::@s are very cli{?er‘en“
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1n the I:mo:::(> of (0} ~as the reader Moy ueri%—-,
the @rsl- two erePs moy ke interchangec , and
*f;o? (5)
-— Qs —nme r‘eoc\ef ma:j uer'up —_ -\-\ne orcer OF? Mne
sl-oras 18 ixed. (The later Pran; is, in {)C»c)', o
SEnuine instonce o? “Ther is or'\]‘j one W\ina

$0 Moy Yhe last }wo , in }the proo

Yyou can do.”.) Since -}'\nerc-'; is no virlwe in
sFu.riou,S ﬁ“eedow\ -H’u‘s 18 & reoson ‘@m" Pf‘e?@r‘—
r'mj the lotrer.

More im]oor‘*anl- is 4hat the two middle sieps
of Yhe {érmer‘ Tgroo() howve comr)le’reb d"s"-‘f’-)"e""“e"l
i the loatter one. We coan view Yhem as an arle-
-f'ac} o{) the no%c\\-ion-, {)rom a technicel )oom}
we can observe Hr\cd‘, whereas (1) has on)

o {)rvee variakles, (5) has three: the addilional
ore enchles us 1o subsume the iden}iﬁcc\}ﬁon
oP Yhe subexPrcssion h.2 in its ‘nstantation,
“The wmore Q‘ee. variahles a rewrite rule has, the
more powerfu] it seems! In spik oPo.ll we
hear in {%.vour* of "liﬂingn, Yhe “Acansition From
(5) Yo (1) does nor seem con imT:rovemen‘)-
here.

Another s}ri\cinj c\if{)erence. 1S in the depﬂ'\
o() Po\ren%\'\eSis nes\*inj. In the latter Proop it ois
\r\omogeneouslv 2 , in Yhe @rmer‘ ¥ beéins ond

ends at A4 , but reaches 4 in be*—ween kaich

s5eems excesaive). The o‘oser\ro."ion is made Wecawse
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the clifference is shriking, but T hesitate to
ottech o moral Yo ik Sbmbo\ Cowunts '@:r fhe
r‘esu«n‘s in Yhe ,()armer‘ Proo() :j'i&\cl ?,IG,’Z'B,I&’Z%,!G,?,
Caum 108), (or the laher 11,11,17,11, 11 (Sum 55),
Surn Snd Ymax) mamm diﬁ%r both B‘D & —?a‘c}‘or OPQ'

With Yhanks *o Tun_cj Noare {79:- exposing me
'\‘0 -pm's memP\e o() —\-})e >\~CC\\CU.]U-5' in c«cHOn.

Post SQri!o‘}'um In a hand-out op 'Ton:j's on
Co‘)'eﬁo':j —nwec:r‘b T sow o —Fo.m'a‘iar‘ uj\ir\ess
Yhot we con now recognize as a man'\?es-}dmn
°€ the same phenomenon. Th on example he

introduces the (would-hea) seX Russell 1n the

w9 u.a\ w‘a:)

(6) Russel = {x,x#x}

ond +hen needs ac\ﬁain n W\e (ASLAG\ Mozj- an

O‘rgumen* bfﬁ case omal s1s of C w}\o\e r.vara-.-
Sroph lo show +thet Yhe accep\'o\nce o? Yhe
above de-ﬁni'}ioﬂ leads Yo « contradichion. Had

he chegned Russel | instead o? k'j (6, by
C?) Xe/Rus.‘:o\ = X#X ﬂ%r |

Ahe ‘\ﬂS‘}‘O\ﬂHO\\".Ion x = Nussel would howe Sup-
”ﬁced to Produce the desired coniradichon:

Russel € Russel = Mussel ?‘ TRussel

™ s exacﬂj ‘he some Phenomenon: in A=
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notalion  (6) could he rendered b deﬁﬂin
J i,
the membef‘ship @hchon eRussel bfj

e Hussel = ()\x: Xé"\) >

in C?), this func}ion is QPP\ied Yo o oluman,
l"ead'j 'Cor in stan}iadion.

T knewo hal the seb notalion as wsed in (6)
1% o noq\o}iona] m}sl‘o\ke. (’T‘he grs\~ X P]o»‘js o
double téle: it ide:w}'}f)‘ces the c\ummb ond feFre-
Sen)‘s 'H‘te 5enera) e\emer\}‘.) I QlSO \cneuo {f'um
experience Fhot i+ 15 olmost always more conve-
r\':er_j_)_r o name the mem\oers\'\i? Pre-:lic-a}c than
lo mame the seb. And now we know the s‘imple

reason L\s)'tb
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