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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 they will appear cor-
rectly in the PDFs)

1.1 Answer

F recursively creates "z, x,_1 -+ - o |, G recursively adds the lambda abstraction
part.

M = MMmGT0T
G = ®<)\gj.IsZero (Subn j) (Lamn (FF™0T)) (Lamj (g (Succ j)))>

F

(C] <)\fi.IsZero (Sub n i) (Var n) (App (f (Succ 7)) (Var z)))

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 Q with I.
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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 appropriate.

2.1 Answer

We identify Q = (Axg.zoxo)(Axo.Toxo) by its numeral code:#Q = 449.

O(\en. Eqn™4497 17 (SdnV A L))
Ai.Var ¢

= Apg.Appep(eq)

Aim.Lam i (e m)

R~
I

(RZ: should be A = A\pq.App (e p) (e g) above)
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