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data Nat = Zero | Succ Nat

f:Nat-«a

f Zero =c c:a
f (Sucen) =h(f n) hi:a -«

Three examples of such functions:

(+) :: Nat » Nat — Nat
m+ Zero = m
m + (Succn) = Succ (m + n)

(X) :: Nat - Nat - Nat

Common pattern for many recursive functions over Nat :

data Lista = Nil | Cons a(List a)

Common pattern for many recursive functions over List:

fulLista - f
f Nil =c c:pf
f(Cons x xs) = hx (f xs) h:a->p->p

Three examples of such functions:

sum :: List Nat - Nat
sum Nil = Zero
sum (Cons x xs) = x + (sum xs)

m X Zero = Zero
mX (Succn) =(mxn)+m

(T):: Nat - Nat - Nat
m?7T Zero = Succ Zero
m7T (Succn)=(mTn)xXm

—

The common pattern can be captured in a function:

foldn:: (¢ » @) > a » Nat - «
foldn hc Zero = c
foldn hc (Succn) = h(foldnhcn)

The three sample functions implemented using foldn:

m+n = foldn Succmn

length :: List a - Nat
length Nil =Zero

length (Cons x xs) = Succ Zero + (length xs)

mxn = foldn (Ax.x +m) Zeron
mTn = foldn (Ax.x X m) (Succ Zero) n

A

append :: List « = List a — List a
append Nil ys =ys
append (Cons x xs) ys = Cons x (append xs ys)

—> The common pattern can be captured in a function:

foldr = (¢ » B »B)->B-al > B
foldr f b Nil =b
foldr f b (Cons x xs) = f x (foldr f b xs)

The three sample functions implemented using foldr:

Sum xs = foldr (+) Zero xs

append xs ys = foldr Cons ys xs

lengthxs = foldr (Ax.An.n + (Succ Zero)) Zero xs

A
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See how recursive functions and structural induction relate to recursive datatypes
Follow along as the fold abstraction is introduced and explained
Watch as folding is used to simplify the definition of recursive functions over recursive datatypes
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