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1 Question

Write a A-term M implementing the following specification:
M™ T ="Xxg...Tn. TpTp1-""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

First we need to define two recursive support functions that can construct the
solution of the exercise. The first called L will buil the part with the lamb-
das by incrementing a value and when it is equal to our number the second
function will be called. The other function is A and build the second part of
variables. Finally M just call L passing the initial value of the index that is zero.

M= Mn.L"0T
L=0(\i.Eqni(Lami(An)) (Lami (I (Succi))))
A =0(Naj.isZeroj (Var™0™) (App (Var j) (a (Pred j))))
(RZ: the last line is building @, (x,,—1 (- - - 20)) instead of ((zpzp—1)---20))

2 Question

Write a A-term 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.


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

To the purpose of this exercise, assume Q = (Azg.2o2o)(Axg.2020) and I =
)\,’Eo.,’Eo.
For example, here are some expected outputs:

M "Ax5.Q7 =g, "Azs. 1"

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

M '7)\1:1.LL‘lﬂ()\LL'7.{E1Q)j =pn r)\!E1.(E11()\!E7.£L‘1I)—I

M r()\.I()..TE()IQ)(AIO..TE()Io)1 =pn T

M '_()\3:1.3:1121)(/\1:1.3:11:1)7 =pn F(AIl.Il.Il)()\.Il.Il.Il)—I

Hint: use Sd, etc. as approprate.

2.1 Answer

From lesson we know that if two terms have the same value of # function, they
are identical. By this consideration, we can do equality checks between parts
of the term with the 2 and with the support of the Sd function. First we need
to comput the value of Q that is 449. Now we define a function M that recur-
sively analyse the term: if it is equal to € then it returns the requested value,
otherwise it proceed in the analysis. If we arrive in a situation in which we can
have the 2 we simply delegate the check to the M function (for example in the
A and L functions).

M =0M\rm.EqT449"m ™17 (SdmV AL)
V=MVari

A = Xab.App (r a) (r b)

L = Nil.Lambda i (r 1)
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