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A litle exercise in combinator \ogic: (modvs\g g;ov- the vecord )

£ is a set on which we have a loinarg oPem,Jror - ("dot”).
This operator is \eﬁ—\oincling s Le. X-y-2 must be read as
xey)z. L) s nonemp'hg, -ror it contains values I and K
that have +he %\\owing ProPer-l-‘ces:

0) (Ax = Ix =x)
€D) (ﬁ)‘)g : Kex-g =x)

3:) means o? ©) and (1) we con on‘\é conclude eclua\ihes
between certain elements of Q. Rs a matler of -fc«c‘rJ (0)

and (1) do not Preclude the possi‘oim-g that Q is a single%n
set , which cose we have I=k. Because this cuse is

un'mjrereshng we exclude it bg pos-\-u\o:hng (2), which states
that Q0 s m‘l: a s\'ngle"on set .

(2) (ﬁx H (Eg gqéx)) .

lemma 0:  I#K
proof
L4k
= { Leibniz (‘neodiv»g for application of (0) and (103
(_E_x i Tex £ Kex )
i ()}
(Ex.:: X -Tl K-x)
<& { Leibniz (heqcling rpr QPPl;Ca:hon of ) }
(Ex i (Eg o Xog :;é K')Og ))
{ (O}
(Ex :: <E‘<) woxey # x))
& { instantiation xe—1 (keep i sivvn‘:le> 3

i

ti
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(Ey :: I’ga‘I)
= { )}
(_Eg oy # )
1), with xeT §

true

0

lemma 1 : Ax :: T# Kx)

Yoot -
I+# Kx
& 1 Leibniz }
(E\al t Ig-‘ﬁ K‘X'g )
= { © and ()}
~ (E‘g} By #x)
= i @}
+ru€
0

lemma 2 (Bx,g Lo Kex= K-a = ng)
Yoot :
Kex = K’%

= { Leibniz s Pick 2 o.rbﬂ—rari\é n (QL44) 3
Kixez = K..(,j.;g

{ W}
x=y
= { Leibniz §

Kex = KKy
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We now prove ol Q s Inginiie)‘oa COVAS"‘V‘\A.C‘LIV)Q on
in-ﬁnhle sequence, in (2, all whose elements are cliﬂ?eren{
:Begre c\oing so, however, we oma\gse o lithe fur-“oer What
meaninafuj expressions can be -{érmec{ in terms of I, K,
and - aﬂer a“, these are the raw waterials our inﬁni'le
Sequence will  be made OP .

In view of ©), Hhere is wo poivﬂ n %rming expressions
of the Qorm Lx . SImi\ar\g, N view of 1), there is nojr\qing
Yo be 8odneo|. j;\f‘ovvs expressions of the grm K-x—(tj . What
remains are I and K, and expressions of the me IKix
such as KI, KK, and KCI). Now it is no surprise
— we have Ov»la liHle {-)reec\ow\ \Eﬁ'— thot we c\efiwe

Sequence  x; (0<i) as Qouowsz

Xigg = i< X

We prove Yhat all e‘emevxi's o-v X are o\iﬂ%rew‘ 'og Proving

(A§: 0¢4: (BT 0¢icgs xi#x5)) . We do so by mathematianl
induckon on a The case 0= a s trivial  becouse o? the
empﬂ)-mn%e rule.  For d> 08y we prove (ai JESPSTE x;¥>§jﬂ)
bg Cose am\asis — clrivefL ‘og) the case oma\(m,sis n x's

de-ﬁwﬂ-ion —

X # Xisg

{ cl:z#’m:hon of %}
I# K-x(s

{ lemwmat §
‘LY’U.&

]

J

and {or 1, 0¢i<y :
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Xisd F Xj#a
{c\;‘-ﬁnihmn of x §
K-X; a‘ K'XJ
{ lemma. 2 ]
X; # X
= { ivscluc‘-iovs L\é)poﬂesis }S

frue .

So much @r on exercise in combinador coleulus . T} shows
Jr‘na:l the def?hihow of Sequence X is less {)ow'—@:#cb\ecl Hhon T
'Hnoug‘mL it was a while ago . Lemmata 4 ond 2 have boeen
%rmu\a}ec\ sapa\fq;"e\a ‘\'o -FD.C“‘OV' O(AJ' (25 {;w PToPerkes 'Hmz.‘l’
hove \no“miv% o do with x loe a sequence . T+ is somewhat
amo,z-ing how %r-reac\aina the Consequences op 'Hne Con dunckon

of Hhree , all by itsel { very simple, Posjru\ajres can be .
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