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Please do not submit a file containing only the answers; edit this
file, instead, filling the answer sections.

1 Question
Write a A-term M implementing the following specification:
M™n T ="Xxg...Zp. TpLp_1-°"To

(Note: The notation "n™ above stands for the numeral n, while " N7 stands

for T#NT — inside LyX it’s hard to tell them apart, but will appear correctly
in the PDFs)

1.1 Answer

let makeBody current max =
match current with
| max —> Var current
| _ — App (makeBody (current + 1) max) (Var current)

let makeLambdas current max —
match current with
| max —> Lam current (makeBody 0 max)
| _ —> Lam current (makeLambdas (current + 1) max)

let m n = makeLambdas 0 n

MakeBody = OAgem.(Eqcm) (Var ¢) (App (g (Succ ¢) m) ¢)
(RZ: the last ¢ should be Var ¢, I think)

MakeLambdas = © gem.(Eqem)(Lame(Make Body™0™m))(Lame(g(Sucel)m))


http://disi.unitn.it/~zunino/teaching/computability/assignments

(RZ: maybe Succ ¢, not Succ 1)
M = An.MakeLambdas™0 " n

2  Question

Write a A-termm M which, when given as input " N7, evaluates to O™, where O
is obtained from N by replacing every syntactic occurrence of {2 with I.

To the purpose of this exercise, assume Q = (Azg.2o2o)(Axg.202o) and I =
)\,’Eo.,’Eo.

For example, here are some expected outputs:

M "Az5. Q7 =4, "Azs.I7

M "Ax3. KQ" =5, "Az3. KI

M '7)\5111.CL'lﬂ()\CL"r.{ElQ)j =pn r)\!E1.(E11()\!E7.JJ1I)—I

M r()\CIJQ.fCQZEo)()\!E().CL‘Q!EO)j =pn 1

M r()\xl..TE1$1)(A$1.:E1$1)1 =Bn F(A$1.I1$1)()\$1.I1$1)—|

Hint: use Sd, etc. as approprate.

2.1 Answer

M is a function that visits the whole syntax tree and returns an updated syntax
tree. Applications that match{2 are replaced withI.

V= XAgi.Vari

A = Agmn.(Eq (Appmn) "Q7) "I (App (g m) (g n))

L = Agim.Lam i (gm)

M =0Xgn.Sdn (Vg) (Ag) (Lg)

(RZ: ok, you could also have checked for Q before using Sd. Looks correct
anyway)
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