Pre-Defined Functions

e bot :: a

® 1Saconstr :- type —> Bool
for all constr € Con, where constr :: type, => ... => type -> type

e argof __ .. i type > (typel, . ,typen)
for all constr € Con, wobei constr :: type, => ... -> type -> type

e isa(y : () ->Bool

o sel,; = (ay,...,an) > a;
forall 2 <n <k, 1< <n.



append Nil z = z
append (Cons x y) z = Cons x (append y z)

I (1)

append = \x1 x2 -> case (x1, x2) of (Nil, z) -> z
(Cons x y, z) —> Cons x (append y z)

I (2)

append = \xl1 ->
(\x2 -> case (x1, x2) of (Nil, z) -> z
(Cons x y, z) —> Cons x (append y z)).

I} (4)

append = \xl1 ->
(\x2 -> match (Nil, z) (x1, x2) z
(match (Cons x y, z) (x1, x2) (Cons x (append y z)) bot))



append = \x1 ->
(\x2 -> match (Nil, z) (x1, x2) z
(match (Cons x y, z) (x1, x2) (Cons x (append y z)) bot))

I} (9)

append = \x1 ->

(\x2 ->
match Nil
(Selzl (Xl, X2))
(match z
(selz o (x1, x2))
z

(match (Cons x y)
(selz; (x1, x2))
(match z
(Sellz (Xl, X2))
(Cons x (append y z))
bot)
bot))
(match (Cons x y)
(89111 (Xl, X2))
(match z
(selz o (x1, x2))
(Cons x (append y z))
bot)
bot))



append = \x1 -> (\x2 -> match Nil
x1
(match z
x2
Z
(match (Cons x y)

)
(match (Cons x y)

x1

(match z
X2
(Cons x (append y z))
bot)

bot))

I} (5)

append = \x1 -> (\x2 -> match Nil
x1
(\z -> z) x2
(match (Cons x y)
x1
(\z => (Cons x (append y z))) x2
bot) )



append = \xl1 ->

match Nil x1 x2
(match (Cons x y) x1 (Cons x (append y x2)) bot))
append = \xl1 -> +(7)
(\x2 ->
if (isayi; x1)
then (match () (argofyi; x1) x2
(if (isagens x1)
then (match (x, y)
(argofcons x1)
(Cons x (append y x2))

bot)
else bot))

else (if (isacgeys x1)
then (match (x, y)
(argofcons x1)
(Cons x (append y x2))
bot)
else bot))

I} (8)



append = \x1 -> (\x2 ->

if (iS&Nil Xl)
then (if (isa() (argofyi1 x1))
then x2

else (if (isacgeps x1)
then (match (x, y)
(argofcons x1)
(Cons x (append y x2))

bot)
else bot))

else (if (isagyys x1)
then (match (x, y) (argofcens x1) (Cons x (append y x2)) bot)
else bot))

I} (9), (5)

append = \x1 -> (\x2 ->
if (isayi; x1)
then x2
else (if (isagyys x1)
then (Cons (sely; (argofcens x1))
(append (selys (argofcens x1)) x2))
else bot))



Transformation Into Simple HASKELL-Programs

(1) Transformation of function declarations into pattern declarations

varpat) ... pat, — exp': ...:varpaty...pat, — exp"

var = \ Xj ...X, ->case (X1,...,%,) of {(pat;,... patl) > exp;
(patj.....pat;) -> exp}

where x1,...,x, must be new variables and n > 0

(2) Transforming lambda-expressions with several patterns

\patl...p_atn—>%

—— where n > 2
\ pat, = (\ pat, => ... (\ pat —>exp)...)




(3) Transforming lambda-patterns into case

\ pat > exp
\Lar—>casev_arofp_at—>ex_p

where pat is no variable, var is new

(4) Transforming case into match

case exp of {p_3t1 7 &Xpyi...ipat 2 eX—pn}
match pat1 exp exp,

(match pat,, exp exp,

(match pat exp exp bot)...)

(5) match of variables

match var exp exp, exp,
(\ var -> exp. ) exp




match of joker pattern

match _ exp eXp, exp,
exp,

match of constructors

match (constr pat ... patn) exp exp, exp,

if (isaconstr €XP) then (match (p_atl, . ,p_atn)
(argof constr €XP) exp, exp2) else exp,

match of empty tuple
match () exp exp, exp,

if (isa() exp) then exp, else exp,



(9) match of non-empty tuple

match (p_atl, . ,p_atn) exp exp, exp,
match pat, (sely, 1 exp)
(match pat, (sely, 2 exp)
. (match pat (sely, exp) exp exp,) ...

exp,) exp,

where n > 2

(10) Separation of Declarations

let P inexp
let Py in
let Py in

let Py in exp

where Py, ..., P, is a separation of the declaration P



(11) Transforming sequences of declarations into a single declaration

{var, — exp:...;var, — exp |
(vary....,var,) = (exp,.....exp )

where n > 2, var, # var, for ¢ # j and var; ~p ... ~pvar,.
Here, P = {var, = exp.;...; var, = expn}.

(12) Declaration of several variables

let (vary,...,var, ) = exp in exp’
let var = match (vary.... var, ) varexp bot in match (vary, ..., var,) var exp’ bot

where n > 2 and var is a new variable



