1

We want a value of type
IL,xn+0=n

To construct such a term we will use induction. So if we can find terms
DPbase - 04+0=0
and
Pinductive - 1_[m,:N (’ITL + 0= m) — (S (m + 0) =3 m)

(representing the base case and inductive cases, respectively) then
indy Pbase Pinductive : Hpnn+0=n
Notice that by the definition of addition 0 + 0 evaulates to 0, and so
reflg : 0+0=0

We will use this as our ppage.
Now we want a term which, for any m, takes a proof that m + 0 = m and returns a proof that S m +0 =8 m.
Notice, by the definition of addition
Sm+0=8(m+0)

Now since (by induction) we have a term o : m + 0 = m, we want to “compose” a with S to get a term of
type S (m + 0) =S m (Recall from lecture that if two terms are equal, applying the same function to both terms
preserves equality. This is exactly what the transport function tells us).

transport S (m+0)ma : S(m+0)=8m

works.
Thus
indy refly (Am.Aa.transport S (m+0)ma) : Il,nn+0=n

As desired.

2

First we show Monad to Kleisli. Given

fmap : (o — ) > Ma toMp
uw: (MMa— Ma)
n:a— Ma

we want to construct a term
— (= MB)—= (8— Mvy) - a— My
It is easy to verify
fr—g=pofmapgo f
has the desired type.

Now we show Kleisli to Monad. Given
— (= MB)—= (8— My) - a— My
we want to construct
w: (MMa— Ma)

Again, it is easy to verify
w=1d—id
has the desired type.t

1Let the first id have type M Ma — M Ma, and let the second id have type Ma — Ma



