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1. Given the definition of Tree : Type by the following constructor:
mkTree : I1] : Type.(I — Tree) — Tree
Implement the following axioms of set theory as operations on trees:
(a) Empty set axiom
Jr.Vy.-(y € x)
(b) Axiom of pairing
Ve,yJzx € zAy € 2
(¢) Axiom of union
Ve.3y.(Vz.z € z.Vw.w € z = w € y)
(d) Axiom of infinity
hexAVyyex=yU{ylex
(e) Powerset axiom
Ve.JyVzzCrx=z€y
2. Define the function
min: N—-N-—=N

which computes the minimum of two natural numbers first using pattern
matching style and then only using

recy ;A N—->A—-A) >N A



reczs0:=z

recz s (sucm) := sn (rec z sm)
Prove that
Vz,y: Nminzxy = minyz

using propositions as types. First give a proof using pattern matching
style, then give a proof only using the eliminator:

elim: TA: N — Type.A0 — (IIn : N.An — A(sucn)) - IIn: N.An

elimAzs0:=z

elim A z s (sucn) := sn(elim Az sn)

. We define the dependent type
In: A — List A — Type
as given by the constructors:

here : Tla : A.TII : List AIna (a:: 1)
later : Ila, b : A.IIl : List AInal — Ina (b:: 1)

Derive the recursor (non dependent eliminator) and the dependent elimi-
nator for this In.



