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Theorem,

Let X=S(SI(S(SI(KS))(K(KK))))(KK)=Ax.x(xS(X%))K .

Then XXX=K and XX=S . Hence{x} is a basis for the combinators.
Proof.

Define X.=XK I =Iu e Then =

‘.‘Iekcalcu até' n im-l h _

XSK —;(ssxsz —ssxzqz(m )"SIxZ(KZ (K )= =K, 1; (xflf{ )= K1 =ﬁ5 &
XX—X(XS(KK))K—X(ASKE)K—AKBK; S(KBS(KK))AKP LKL—K —Ké

XXX_KéX—

XX=K(KSK )K—KSK?:S o

The follow1nv simplification 1s3due to C, Blhmg
Define X=Ax, x(xSA K , where A=K"I ,
Then XX=X and XK=S ,

Henk Barendregt.
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Dr. Henk Barendregt
Department of Mathematics
Stanford University
Stanford, California 94305

Dear Dr. Barendregt,

I have your note of October 1971, with your example of an X such that

XK --> 8,
and Bohm's example of an X such that

XX -->K
m( --> Sn

Following Bohm, one can take

A=k = RKE®ED)),

X = Ax.x ASK = S(S(SI(KA)) (KS)) (KK).
Then

XX --> XASK --> AASKSK --> K3ISKSK --> K4KSK --> KISK --> IK --> K,

X(KK) --> KKASK --> KSK --> 8.

Alternatively, one can take

X= Ax.xKSK = S(S(SI(KK)) (KS)) (KK).
Then

XX --> XKSK --> KKSKSK --> KKSK --> KK,

XXX --> KKX --> K,

X(XX) --> X(KK) --> KKKSK --> KSK --> S.
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Dr. Henk Barendregt -2~ December 20, 1971
You are no doubt aware that Sch®nfinkel proposed to define all the combinators
in terms of a J with the property
I] - S ’ IS = K-
‘ See pp. 356 and 366 of the enclosed copy. It is very easy to constructa J
with the properties indicated above. Take A to be K(KK). Then, whatever
X and Y are,
AXY --> KKY --> K.
Then take
< k'k K Ks>
J= Ax . xAK(KS) = S(S(SI(KA)) (KK)) (K(KS)) . :
We get
JJ =-> JAK(KS) --> AAK(KS)K(KS) --> K(KS)K(KS) --> KS(KS) --> S,
JS -=> SAK(KS) --> A(KS) (K(KS)) --> K.

Sincerely,

g ].ma

Director
Encl.

cc: Professor H. B. Curry
Dean S. C. Kleene
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