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Whither Inl:;rence Rules ?

We assume —he ﬁ:no-w‘mg /proPosdl{omx\ Ca\cwlus r‘u\es:

(wGo.l«i_ning) AAD =>’ A
(a)osor‘:rhon) AANB2B) = AADB
('\'rachng) AAB 5C = A=@>C)

(‘egenc‘a: A binds slronﬁer than =, and =
'oincls eronSer fhon = D

With these ru,\es the gnowing lemma can be
PrOVeC‘ :

|emma (A>B) = (AsC) = A= (B=>C)
(A=>B) =2 (AC)

£ rading §
@) AA = C

{ Qbsorp‘\';on (/\ 15 Sg\jmme*'f;c) 3(
A AB = C

3 ‘H‘ac\ing L
A= (B=>C)

O
meooowm EQ

The re\evomce of %\e \emmafis .‘;‘-u}o@\clheﬁrswl,
o owers a Possibi‘i or S;W\P\; iCahon ;| When
app\{ecl' from lef3 Jroli)iglnl the number of
occurrences o A decreases by one . Secovwcl,
it ?acx'ofs out  the occurrences o B; this s
nice in those coses where B=3C  com be
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established in isolakion , ie., independently of A.

The e‘g)ecwl o 5§mp\3-ﬁca ion becomes more ConvinC—
1“2\\3 visible in more cow\P\}ca“-ﬂ:l examF‘es, such as

(A=>B) A (A=) = A=>D)
: +raclin8 ]

@=>8) = ((A=20C) = (A=>D))
{ lemma ¥

A>3 = (A = (c=>D))
{ ‘QMMQ. B

A= (B (C=2D))
{ +mclin8 }

A = (BRAC =D)

Il

n

Tn this case ,  three occurrences of A have been

\Feo‘ ucec\ "'o Owne .

¥ X *

We a P\é the QLOVe b on (our‘oilfarﬁ‘g cLosen)
colleckion of dype- nforence rules {or Hhe

N-ca cu\us,' Our concern here is +the shape
of these vules , not  Yhe queskon whether the
323\0\ o} meahing?u‘ ‘E”amﬂ Séjs"‘em. Tn what fo\ows
UV ranges over the variables o} the ')\~Co.lcdus,
E and F  denote expressions of the '7\~Caicu‘us,
T and U cleno#e t\jpes N and C denotes a
SO—CQHecl environmevr‘ —-——exF\ancﬂion %”ows-——.
The “EPG_- in?erence rules are :
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(0) (v:.T) e C
C - (»:T)
1) Cr (E:T) ., T<uw
C + (E:W)
(2) {oMIuC + (E:W

C + (MWw.E : T=U)

(2) C + (E:T>W) , C+(F:T)
Cw (EF W)

exp\quo:"ion: For "’3‘365 T,UL we \Aa_ve that TU
5 a tbpe as well ; £ % a Bina\ré re‘od-ion on
32“065 , so T<W 1s a proposihon. For
expression & ond Jr(LjPe T we have that (E.T)

15 & proposI-)%on. An environmevA C s a Se“

oC so-called + pe ass%z’nmen'}s, \o‘nic\m ave
fj the s\r\a\oe (v:T) .

propo sihons o

The Sﬂm\oo‘ € n (O) Caun \oe_ Aone OA.«JO:I \03“’)
b\\j rewr]-l-in% (0) os QO“OLOS:

")

{w:MiuC = (v:T)
:BO‘HI ‘Hne Séjm\ools and. =
represen-L O«,g)rm of logiCo.\ implfco,}n‘ow. Both
‘H)e. S mLo\s ) an v lfepreseer 0¥ rm of
\og?c;? covéjunc-‘-\‘on. An  envivonment Tepresen*s a
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ropositon 5 name\L Yhe conjunchion of all proposihions
foniodnecl in that enc\}/ironmenf). With = @rF (both
-?onms of) imp\icoc‘-iovs 5 with A Qpr (bojr‘n grms
o?) Con(}unchon s and with C  now -ﬁnr any
pr?)os;kon , Hhe obove in@_rence rules con be

e orwwtla}ecl as ¢

(0a) true = (OWT) AC = (WT))
(12) (Cx3(ETND A Tsuw = (C=E:Ww)

Qa) ((WMAC = (F:w)) =
( C = (WE: T>Ww)

Ga) (C= (E:T-W) A (C=2(FT)) =
( C= (EF:w))

Because “Yrue 37 may be Omi-Urec\ we
Conc\uc\e thal rule (00) is wvoid - W s <Smsjr an
instance of the weakenin% rule A AR = A .

In +the 0r3gina\ collechon og) V‘u\esjrux‘e (0) (or (0))
ne\/er“'\e\ess 1% ‘mc"\spensal)\e \:eca»-&e \" 15 Hwe on\a

vule \3<sj means o? which %rmu\ae of +he -Brm C+"P
can be introduced .

The acbove ru\es ConJrode maw;l «un'm'}er\gre‘tecl ?
occurvences o? C. Here our lewma enters the
o

pic}u.re . 8B P\;Ca‘\‘fOV) of the \emma._, and oC the
‘|'V‘<xcl§ng ru\eg) u,\ru'\er S?mp\;gm‘-\'on 15 possi!ole:
by C = ((ET) AT<U = (F:w))

(2b) C = (((M=a(E:UW) = (WE:T-W))
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@h) C= (ETu)AFE:T) = (EF:U))

Finall Y, We even 9o one 542‘) g:wr%ev*. The
above rules —as e alwaye the case with inference
rules—  are , albeit im‘j’ic?'néj 5 W\}\/ersop”%
auan-\-i ied over the variables occurring n thew .

In parx'icw‘cw , the above rules hold Yor all  C . .
, T‘nere@re , we may omit the an%_cec\enlrs C Q\Jroge'nmer)

(1) (ET) A T<u = (E:w)
() (T = (E:wW) 3 (MW.E: TsW)
(3c) (E:T>w) A (F:T) = (EF:W)

Not Onlg have the ru\es been simP\;ﬁec‘) in this
@wm lhey are also beller Sewred for use in proops
‘o:j Cq\cuj\cxhon For exaw\P\e, W+ So c\es]rec\ (4¢)

can be ‘\’\Fansﬁwmec‘ 5 b:j %ao\ing > into the nicer :
ad)  Tsuw = (ET = (E:W)

:DTOPP;na -Hne, en\/ironmehjrs C V‘\O‘t’ ow\b
s‘wnp\i(:ies the ru\es) it also enhances \:)roop
moc‘ulariso}ion -——sepo\roc‘ion o+ concerns— . ?w\e
(3c) , fov examp\e, allows us Yo conclude CEF:u)
Aﬁrovm (E: T>W and (F:T) '\hc\ePenclen"'lg of how
the laHer are or will be pmveo\s thot s, QOV the
\/o.,\uclr‘é o? (3c) W s a\oso\wjrela iv*re\ava,n*' w\ne-n\er\
(E:T>W) and (F:T) are Provec\ oV ove es*auis\neo\

*) wiunou"' a,ns \oss, ‘H'\a:“ s .
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by wmagic l, S0 40 spea\c.

J aﬂl\' may ver well be thal T \nm/c ovev“‘ool(ec\
-\-‘ne essence o.hc\ a\l I have '\—\nrown moa,a Hne \Da\og
with the bathwoter Yet | 3F there s o veason o
pre@r ](jormu\o;e (0) 'HnrOug\o (2) over '\"ne vnucla
Sivnp\er (4c) *unrougL (3c) , i+ \mc\ better be a very
cod one, g:r the “price j,’o)\r undue complexily is

é ‘ Pt

ia\\_ I? sw_\\ Q. YegSon exusjrs I will be very %\w:l

Yo be ‘m-‘:)rw\eo\ o.kow‘r .
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