Arithmetic

Constants

Successor

Definition.

Unpacked.

in vanilla \-calculus

“zero” = Af . v . x

“one” = A\f . \x . fx

“two” = Af . Az . f(fx)
“three” = Af . Az . f(f(fx))

“four” = Af . X . f(f(f(fx)))

SUCC =M. \f . x. f(nfx)

SUCCn=Af.X\x. f(nfx)

Example (3 +1 = 4).

SUCC “three” = A\f . Az . f
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Addition

Definition.

PLUS =Am . An . Af . Az . mf(nfx)

Unpacked.

PLUSmn=MAf . x.mf(nfx)

Example (3 +2 =5).

PLUS “three” “two” = A\f . Az .
=\f.)\r.
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Multiplication
Definition.

MULT = \m .
Unpacked.

“three” f(“two” fx)
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An . Af . m(nf)

MULT mn = Af . m(nf)

Example (3 -2 = 6).

MULT “three” “two” = Af . “three” (“two” f)
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Exponentiation

Definition.
Unpacked.

Example (3% = 9).

POWN “three” “two”

POWN = Am . An.nm

POWNmn=nm
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Predecessor

Definition.
PRED :=Mn . Af . Xx.n (Ag. M. h(gf)) (Au.x) (Au . w)
Unpacked.
PRED n=Af . Az .n (Ag.Ah.h(gf)) (Au.x) (Au. u)
Example (3 —1 = 2).

PRED “three” = Af . Az . “three” (Ag . Ah . h(gf)) (Au . x) (Au . u)

=M.z (Af . Az f(f(fx) (Ag. Ah . h(gf)) (Au.x) (Au . u)
=Af Az Az (Mg AR h(gf))(Ag - A h(gf))((Ag - Ah . h(g[))x)))
(Au . z) (A\u . u)

=Af Az ((Ag - A h(gf))((Ag - b k(g f))((Ag - A h(gf)) (Au . x) )))

(Au . u)
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=Af Az ((Ag - Ah . h(gf))(Ag - Ah - h(gf)) (Au.x))) f

— A Az OB R( (Ag. M h(gh) Qa.2)) ) f

=Af Az O (Mg A h(gf)) (M. ) ) f)

M Ar (OB (ue2) ) )

— A . f( (Wb ko) f)

=N .. f( f x )

= “two”



