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Functional Programming

explanation
s (s 10) — s (10 * 10)

— s 100
— 100 * 100
— 10000

explanation
s (s 10) — (s 10) * (s 10)

— (10 * 10) * (s 10)
— 100 (s 10)

— 100 (10 * 10)

— 100 * 100

— 10000

*

*

*

base case
Let t = E. The base case concludes by the derivation

mirror (mirror t) = mirror (mirror E) (since t = E)
=mirror E (by definition of mirror)
=E (by definition of mirror)
=1t.
step case

Let t =N (t1,t2). By IH it holds that

mirror (mirror t;) =t;

mirror (mirror t3) = to.

The step case concludes by the derivation

mirror (mirror t) = mirror (mirror (N (t1,%2))) (t =N (t1,t2))
=mirror (N (mirror ts,mirror t¢;)) (def. of mirror)
=N (mirror (mirror ¢;),mirror (mirror t3)) (def. of mirror)
=N (t1,12) (by IH)

=t.




implementation
let £ x =
let rec £ x acc =
if x / 2 = 0 then acc else f (x / 2) (acc + 1)
in f x 0

P

implementation
let g x =
let rec g x =
if x < 2 then (1, 1) else
let (g1, g2) =g (x - 1) in (g2, g2 + 2 * gl)
in snd (g x)

AR

explanation
Az.y ) (M\y.(A\y.y) 2) =5 Azy ) (\y.2)
—py (\y.2)

explanation

FVar = {y, z}

explanation

BVar = {z,y}

explanation

Sub = {y,z,y z, \z.y 2, \y.y, 2, A\y.y) 2, \y.(Ay.y) z, Av.y x) (Ay.(A\y.y) 2)}
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explanation

ag — list(az) — list(as) = ag — a1 — ag;bool = ag; list(a) ~ ai;list(ag) ~ ay
= (42)
ag & ag; list(ag) — list(as) &~ a; — ag;bool &~ ag; list(ag) ~ ag;list(ap) ~ oy

(v1)
:>{o¢3i—>042}

list(ag) — list(a2) &= a1 — ay; bool & ag; list(ag) =~ ag; list(ap) =~ ay

:>Ed2)

|iSt(042) ~ o |iSt(062) ~ ay; bool =~ ag; |iSt(Oé()) ~ o1, “St(()éo) gy
(v2)

{ai1—list(a2)}
list(c2) = ay; bool &~ aw; list(ag) ~ list(az); list(ap) ~ ay
(v2)

{aarlist(az)}

bool ~ ag; list(ag) =~ list(az); list(ag) = list(az)

=

(v2)
:>{a2»—>boo|}

list(cp) = list(bool); list(cy) == list(bool)
= (@)

ag ~ bool; list(ag) = list(bool)
(v1)

{ag+—bool}

list(bool) ~ list(bool)

O
]

The solution is
{as — ag}{aq — list(ag) H{ay — list(az) }{as — bool}{ay — bool}
which is equivalent to

{ap +— bool, ag — list(bool), as — bool, g — bool, ay +— list(bool)}.




