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1 Question

Write a λ-term M implementing the following spe
i�
ation:

M ppnqq = pλx0 . . . xn. xnxn−1 · · ·x0q

(Note: The notation ppnqq above stands for the numeral n, while pNq stands

for pp#Nqq � inside L

Y

X it's hard to tell them apart, but they will appear 
or-

re
tly in the PDFs)

1.1 Answer

F re
ursively 
reates pxnxn−1 · · ·x0q, G re
ursively adds the lambda abstra
tion

part.

M = λn.G pp0qq

G = Θ

(

λgj.IsZero (Sub n j) (Lam n (F pp0qq))
(

Lam j (g (Succ j))
)

)

F = Θ

(

λfi.IsZero (Sub n i) (Var n)
(

App (f (Succ i)) (Var i)
)

)

2 Question

Write a λ-term M whi
h, when given as input pNq, evaluates to pOq, where O

is obtained from N by repla
ing every synta
ti
 o

urren
e of Ω with I.
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To the purpose of this exer
ise, assume Ω = (λx0.x0x0)(λx0.x0x0) and I =
λx0.x0.

For example, here are some expe
ted outputs:

M pλx5.Ωq =βη pλx5.Iq

M pλx3.KΩq =βη pλx3.KIq

M pλx1.x1Ω(λx7.x1Ω)q =βη pλx1.x1I(λx7.x1I)q
M p(λx0.x0x0)(λx0.x0x0)q =βη pIq

M p(λx1.x1x1)(λx1.x1x1)q =βη p(λx1.x1x1)(λx1.x1x1)q

Hint: use Sd, et
. as appropriate.

2.1 Answer

We identify Ω = (λx0.x0x0)(λx0.x0x0) by its numeral 
ode:#Ω = 449.

M = Θ(λen. Eq n pp449qq pIq (Sd n V A L))

V = λi.Var i

A = λpq.App e p (e q)

L = λim.Lam i (e m)

(RZ: should be A = λpq.App (e p) (e q) above)
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