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Exercise 1 (30pts) “Lambda Calculus”
gt} A A ol A normal-order reduction & (7] €gfol=)E ul=2
7]

A 4t

rlr

reduce: lexp —> lexp
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type lexp = Id of string
| Lam of string * lexp

| App of lexp * lexp
O

Exercise 2 (30pts) “Encoding”
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e n=n natural number
id identifier
fn id => ¢ function
ee application
rec id id => e recursive function
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e ope infix binary operation
(e,e) pair
e.1l first component
e.2 second component
op u= +|-|and
id alpha-numeric identifier
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encode: mexp -> lexp
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type mexp = Num of int
Var of string
Fn of string * exp
Rec of string * string * exp
Ifz of exp * exp * exp

Pair of exp * exp
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| Fst of exp
| Snd of exp

| Add of exp * exp
| Sub of exp * exp
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And of exp * exp



