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511 0000

utiliooooo0oO0O0O000b0O0000000 HaskelOOOOOOOOOO
0000 RecTypers
type Decl = (String, Expr)

data Expr = Const Target -- 000 Target O OO
| Var String -- 0o
| If Expr Expr Expr -- if [0
| While Expr Expr -- while [J
| Begin [Expr] --QOooono
| Let [Decl] Expr --let00O00O0O0
| Val Decl Expr --vallOOOOooOoo
| Lambda String Expr --gooo
| Delay Expr --delay00dggg
| App Expr Expr --0OoOooo
deriving Show

00000 (Expr) 00000 (Const) 00D OO0 (Var) OO OO if 0 (IH)0
let 0 (Let)0O O OO (Lambda)J 0000 (App) 00D D0O0O0MOOOOODO
000000000000 000000m
UilDDOO0O00O0000000000 BNFOOOOOOOOOOOoOOMmo
000000000000 00000000000 ™

if Expr then Expr else Expr | while Expr do Expr

begin Exprs end

let Decls in Expr | val Decl in Expr

\ Var —> Expr | Expr Expr

Expr+Expr | Expr~Expr | --- 0O O0O0O0O0OOO---
Exprs — Expr | Expr ; Exprs

Expr — Const | Var | ( Expr)
|
|
|
|
|

Decl — Var= Expr
Decls — Decl | Decl ; Decls

U0O0D0D0000b0bD00d ConstU0OO Var DO0ODOODOO Haskell OO
goboooboobo_0oboooobboobobboobobooobboooobog
U000b0b0db0bU0OwhileddoUO beginlendDUOOOOOOO
Haskel O OO O00O0O0OO0O0OO0OOCOOOOOOO

512 0O0O0O00OO0O0OO0oOd

000000000000 bO0o0obOoooooooOon
myParse :: String -> Expr -- OD0O0QOQOQO0OOOOOO0O

e “val x = 2 x 2inwval vy = x » x in y » y'O0gooooon
0000 Expr 00000000000 OOC0OOOOOOO0O
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Val ("x", (App (App times (Const (TLit (Int 2))))
(Const (TLit (Int 2)))))
(val ("y", (App (App times (Var "x")) (Var "x")))
(App (App times (Var "y")) (Var "y")))

O000times «00000 ExprO00 0000
e\ f >\ x —> f x000000

Lambda "f" (Lambda "x" (App (Var "f") (Var "x")))

gooooooooooooon

e &&, | |1O0OOOOOO
bl && b2 +— if bl then b2 else False

bl || b2 +— if bl then True else b2
O0oo0ooooooooooooooooboooonoon

0S511 000ss0 (10000000000 OOOOODOOOODOODOO?

513 0OOooogon

Ub00bO0ob0000b0obO0ob0Ob HaskelOOODODODOOODODODO
U0 Target OO O0OO0O0OO0O

0000 [argethy

1 type TDecl = (String, Target)

2 data Target = TLit Literal -- 00O

3 | TVar String --gag

4 | TIf Target Target Target -- if0l

5 | TLet [TDecl] Target -- let00000oooon
6 | TLambdal String Target --Oooo

7 | TAppl Target Target --gooo

8 | TReturn Target -- return 000

9 | TBind Target Target -- (>>=) 000

10 deriving (Show,Eq)

11 data Literal = Str String | Int Integer | Frac Rational
12 | Char Char deriving (Show,Eq)

uilnoooodooooooooooooodooooon
comp :: Expr -> Target --gooooa

54 00O00OOOOOO
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00000000000



Programs/UtilCompiler/Target.hs
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NHE W= OWOVWOJIONWUNPRAWN =

Expr —  Expr+ Term | Term
Term —  Term * Factor | Factor

Factor —  Const | ( Expr)

000000000000000000000000000000000000
0000000000000 J 00 51400 concrete syntax 0 0 0 0 O
0000000000000 00000000000000000DD0O000
000000000000000000000000000000000000
O00000000D0000000000000D00000000000000
oboogooog 080 51500 abstract syntax0 0 0 0 O
D000“00700000000000000000000000000 Expr,
Target 000000000000 DD0O00000OOODOOOOO0O0

515 000O0obooobd

compUOO0OO0OO0O0OODOO0ODOODOOOODODOOOODLOODbLODOO

gd
00 0 0 RecCompilerhy
comp :: Expr -> Target

TReturn c
TReturn (TVar x)
comp m ‘TBind‘ TLambdal x

comp (Const c)
comp (Var x)
comp (Val (x, m) n)

(comp n)
comp (Let decls n) = TLet (map (\ (x, m) ->
let TReturn c = comp m
in (PVar x, c)) decls)
(comp n)
comp (App f x) = comp f ‘TBind‘ TLambdal "_f"

(comp x ‘TBind‘ TLambdal "_x"
(TAppl (TVar "_£") (TVar "_x")))
TReturn (TLambdal x (comp m))
TReturn (comp m)

comp (Lambda x m)
comp (Delay m)

comp (If el e2 e3) = comp el ‘TBind‘ TLambdal "_b"
(TIf (TVar "_b") (comp e2) (comp e3))
comp (While el e2) = TLet [(PVar "_while", body)]

(TVar "_while")
where body = comp el ‘TBind‘ TLambdal "_b"
(TIf (Tvar "_b")
(comp e2 ‘TBind‘ TLambdal (TVar "_while"))
(TReturn (TVar "(O")))
comp (Begin [e]) = comp e
comp (Begin (e:es)) = comp e ‘TBind‘ TLambdal (TVar "_")
(comp (Begin es))

Ooooooogn _f, x,_b,_whileJODOOOOOOUNOOOODOOOO
gbooboooooooooooooooooooooon


Programs/UtilCompiler/RecCompiler.hs

compUOOOOO0OO0OO0ODOOO0OOOOOOOODLOOOOO0OObOOO00n
OO0 UtlD Haskel O OO DO OOO0OO0OD0OOO0O0O0OO0OMOOOOoOoOooogon
gbooboobobmm

oboboob0o0o 0b0bol eicOODOODOOOO0OO0OO meO0D0O0ODOO
utiloooooooooooD m,p000O0 O0OO0ODOODODODOODOOOO
compUUOOODO0O0O Haskel DO O0O0O000Odelay0O00OOonoooooonQ
ooooOoobooouioooooobooooooboooooo

000outilc 000000 Haskelld

cOO0OO cOOOO return c
xgdooo xoooo return x

val x = m in n m >= \ X > n
let £ =\ x->m |let £f=\x->m
g=\y -—>n x=\y >n

in %k in k

fa f>>:\_g—>
a >>=\ _x >
g _X
\ x > m return (\ x -> m)
delay m return m
if ¢ then fr else ¢ | ¢ >= \ _b -> if _b then ¢ else ¢
while ¢ do ¢ let _while = ¢ >>=\ _b >
if _b then 7 >>= \ _ >
_while
else return ()
in _while

begin

s; §>>=\ _ >

t; P>>=\ _ —>

u u
end

O0o0000o0o0ooooboo«“oco0”00oo0ooooodd returnd 0O
O00o0ooood ¢Cr>=b0ouoouoooooonoouoonon

oo0outlboodoooo+,-,«000000000000000 return (\
x —>..)d000d0oodobooooooooodooooooooooooon
OO0 HaskelOOOOOOOOO0OOOOOOOO

return (\ x -> return (\ y -> return (x + y)))

return (\ x -> return (\ y -> return (x - y)))
return (\ x -> return (\ y -> return (x * y)))

OO0 HaskelDOOOOOOOODODOOOODOODOcomp OO onO
ugbobooobadaoo

000D utio ‘ 00000 0O Haskelld

OO ®DDDDDDD‘ return (\ x -> return (\ y -> return (x ® y)))
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D0 comp 0000000000 UIOOOOOOOD?2000

fact = \'n —> if n == 0 then 1 else n * fact (n — 1)

UO0000 HaskelOOOOOOOOOOOO

fact =\ n >
((return (\ x -> return (\ y -> return (x == y))) >>=
\ _f > return n >>=\ _x > _f _x)
>=\ _f -> return 0 >= \ _x > _f _Xx)
>>=
\ _b >
if _b then return 1 else
(return (\ x -> return (\ y -> return (x * y))) >>=
\ _f -> return n >>=\ _x -> _f _x)
>>=
\ _f >
(return fact >>=
\ _f >
((return (\ x -> return (\ y -> return (x - y)))
>>= \ _f -> return n
>>=\ _x -> _f _x)
>>= \ _f -> return 1
>=\ _x > _f _x)
>=\ _x -> _f _x)
>=\ _x > _f _x

goodbooboboooboobobooboo0b0d monadlaw DO O OO O OO
U00D000000 return CG>=)U000000000O00 HaskelOODOODO
uod

fact =\ n -> if n == 0 then return 1 else
fact (n - 1) >>=\ _x >
return (n * _x)

52 0JO00OO0Oooog -utin

Oo0oooooouinooooooooboboooooobooooooooo
gbobooooooutnbobobobobobobob
U000 kY

newtype I a =1 a

instance Monad I where
return a = I a
(Im>=k=km

oooo Dobs2l0n0QHaskel 000 0000000000000
O0data0 0000000000000 00O00OOO0O0OOOO0OOOOOO0

000000 fact000000000000000O0O0DODODODODOOOOOOOOODOOO
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AN AW
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U000dataD 000000 0OD0OOnewtype OO OO0 O0O0O00O00O0OOO
uboboboboboooooobobobooboonooooobon typeld
gbooboooboboooobooboboobooboboobmouoobooon
ubbodoobtddwypeO0O0OO0O0OO0OO0OOOOOOOOODOOODO O
gboboobooboobboobdtordbiObDbOO0ODbOODDOODO
U0 newtype UUODODOOO0O0OODOOOO0O0OOODOODOOODOOOOODOODO
ugoo

OO0 newtype 00O OO0D0OD0D0OOO0O00D0ODO 100000000000
gbooboooobooooooooooooooooooo

O0b00o0b0o0bD MonadDDOOOOUODOOODOOODOOODOO MonadU
U0D0000000 Functor O Applicative DO ODDOOODODOODODOO
gbooobooboooobobobooooobobobooooboob I10000on
ubboooboobooboboobooooog
0000 ks

instance Functor I where
fmap £f m = m >>= \ x -> return (f x)

instance Applicative I where
pure = return
g<*>m=g>=\f ->m>>=\ x -> return (f x)

googan

fact =\ n—> if n==0 then 1 else n *x fact (n — 1)

OOoDouinoooooooOoO0D00D00000unI (fact 9O ODO0O0OOO
O00O00 HaskelDOOODODODOODODOODO 362880000 000000
U000uwIOOO0OOO0OOD0OO0ODOOD0OO0OD0OODO0O0DOODOO

0000 [ dhd
unl :: T a -> a

unI (I a) = a

53 UIST-0O0O0O0O

utilgdoooooooooobooooboooocoodlavatdoonboog
gbooobooboobobooooooboboboooboobobobooboooon
gobooooboobooboooboo200b000b00 “gbrxp0 ypOODO
gbooboobobo20b00ooobooboboboooooooobooboboo
U0000000D0 set000D00D00getb0D0O0ODODOODODODO
goog

begin set xP 1; set xP (get xP+3); get xP end



Programs/UtilCompiler/Id.hs
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DOouISTOODOoooooooo  Boussignoooooooon
0D00D00000000000 “000070000000000000 00
sST000000

0000 KIhS

newtype ST s a = ST (s -> (a,s))

unST :: ST s a -> s -> (a,s)
unST (ST s) = s

instance Monad (ST s) where
return a = ST ( )
(ST m) >>=k = ST (\ sO® -> let { (a,sl) =m sO }
in unST (k a) sl)
-- ST, unSTOOOOOOOOOOOOO
--m>=k =\ s0 -> let { (a,sl) =m s0® } in k a sl

000000 State Transformer D OO0 OO OO O Oreturn a0 O 0O0OsO00O0O

000000a0000000000000000000m >»>=kOOmO4d0Od

oo0o0ddsiooooookooooooooon
0oooooooooood

0000 MyState.hy

type Pos s a =s -> (a, a -> s)

XP :: Pos (x,y) X
xP =\ (x,y) > (x, \ x1 > (x1,y))

yP :: Pos (x,y) ¥y
yP =\ x,y) > (y, \ y1 > (x,y1))

xP0yP000000 100 200000000000000000000000
000000000000000000000000000000000000
00 MyStateJ0000000000000000000O

000U MyState.hy

class MyState m where
get :: Pos s a ->ms a
set :: Pos sa->a->ms QO

STUUODO MyStateOD OO QOO Oooooooboooooan
0000 BIhy

instance MyState ST where
get p =ST (\ s -> (fst (p s), s))
set pv=ST N s -> (0O, snd (p s) v))

-- 000 get xP = ST (\ (x,y) —> (x,(x,y)))
-- 000 set xP x1 = ST (\ (x,y) -> (O, x1,y)))

set000000O00D00O00 get0000OO0OO0OOOODOOOOOOOODO
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01N NP W~

O 01NN B W=

N =

UtIISTO set, get, ... OOOO0OODOHaskellD set, get, ... O0O0O0O
obobooboooobon

OOoopDutiD | 000000 HaskellO

set p m p>=\_p >
m >>= \ _x ->
set _p _x

get p p >=\ _p >
get _p

utiISTOODODOODOOOOOOO cCcoOooooOg:

fact = \ n —> begin 1 int fact(int y) {

set xP 1; set yP n; 2 int x = 1;

while get yP > 0 do begin 3 while (y > 0) {
set xP (get xP * get yP); 4 X=X *y;
set yP (get yP — 1) 5 y=y - 1;

end; 6 }

get xP 7 return x;

end 8 }

UbooDO0booo0o0ob0bO HaskellDOOODODODODODOOODOODODO
gbobooboboobooboobo

fact n = set xP 1 >>=\ _ >
set yP n >>= \ _ ->
(let _while = get yP >>= \y ->
if y > 0 then

get xP >=\ x ->
get yP >>=\y ->
set XP (x * y) >>=\ _ >
get yP >=\y ->
set yP (y - 1) >>=\ _ —>
_while
else return ()
in _while) >>=\ _ ->

get xP

fact 9000000 4fst (unST (fact 9) (0,0))0000000O0 362880 00
oo
gooobooobooboobuoobooboobooboobooboon
ugbbogobuodgbbooboobboooboobobooobooboo
b stThogobbooooboboooobobooooboboooobooooonbon
UoooD sTOOO0DO0OOOMaybe DD OO DOOODOUOO0DOOO0OOOooODOOO
ubboobogbooban
0000 ESThY

newtype EST s a = EST (s -> Maybe (a,s))

unkEST :: EST s a -> s -> Maybe (a,s)
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Programs/UtilCompiler/EST.hs

[e>BNoRNe IR e V) NN

unEST (EST m) = m

instance Monad (EST s) where
return a = EST (\ s -> return (a,s))
(EST m) >>= k = EST (\ s® -> case m sO of
Just (a,sl) -> unEST (k a) sl
Nothing -> Nothing)

0S3100CO000000D0 HaskelODOOODOODOOOOOOD
1.

int foo(int n) {

inti=1, j=

while (i < n) {
i=1i+3;
j=1-173;

g

}

return i;

}

int bar(int n) {
int i = 0;
while (n > 1) {
i=1+1;
n=n/2;
}
return i;

}

54 DJOoOQgutilo-ooooog

0000000000000 0o0o0ooooooOooOos300 utisTooo
goododoooootooodn
O000000000S3000000000000000000000000O
0000 stringOD 00 O0O0O0O0OOOOO0O
0000 MySireany

type WithIO s = (s,String,String)

0000 MyIOh

newtype MyIO s a = MyIO (WithIO s -> (a, WithIO s))

unMyIO :: MyIO s a -> WithIO s -> (a, WithIO s)
unMyIO (MyIO m) =m



Programs/UtilCompiler/MyStream.hs
Programs/UtilCompiler/MyIO.hs

[um—

N — A W~ B LW -

NNk W=

01NN BN~

goooooooooooooocoooooo
0000 MylOHg

instance MyState MyIO
get p = MyIO (\ (s,i,o) > (fst (p s),(s,i,0)))
set p v = MyI0O (\ (s,i,0) -> (O,(snd (p s) v,1i,0)))

Ddddoooobooodoodooboooooo0ooooooonOg MyStream
Oo0oo0ooooooooooa
0000 MySireanhy

class MyStream m where

readChar :: m Char
eof :: m Bool
writeStr :: String ->m
0000 MyIOH
instance MyStream (MyIO s) where
readChar = MyIO0O (\ (s,c:cs,o0) -> (c,(s,cs,0)))
eof = MyI0 (\ (s,i,o0) -> (null i,(s,i,0)))

writeStr v

MyIO (\ (s,i,0) -> (0O,(s,i,0 ++ v)))

readChar OO0 00000000 1000000OwriteStr strO0 00000
Do0strJ 0000 Mwrite0 00000 0OODODODOOOOOOODO

0000 MyStream.hd

write :: (Show v, MyStream m) => v -> m ()
write v = writeStr (show v)

goOoOoOoOoutnooooooooooo//00000oOooboboboobooooO

foo = \ n —> begin
set xP n;
while get xP > 0 do begin
write (get xP % 10);
set xP (get xP // 10)
end
end

obobooboooobon

foon = set xXP n >>=\ _ >
let _while
= get xP >>=\ _x >
if _x > 0 then

get xP >>=\ _x ->
write (_x ‘mod‘ 10) >>=\ _ ->
get xP >>=\ _x ->

set xP (_x ‘div‘® 10) >>= \ _ ->

++0000000000000000000000000000D00D0D000000D0000
gooooo++gooobocooooooboooobooooooobooboooobooboboboOooooDo
goboboooooobooboooooooooooboooooooooo+0O0ooobooooooooon
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Programs/UtilCompiler/MyStream.hs
Programs/UtilCompiler/MyIO.hs
Programs/UtilCompiler/MyStream.hs

9 _while

10 else return QO
11 in _while
ooooooono
let (_,(_,_,0)) = unMyIO (foo 12345) ((0,0),"","") in o

oboboobooboobooboobo©s4321"0000

0S41 00 COUOO0OO0O0OOO0 HaskelODODOOODOODOODODOD

int baz(int n) {

int i, j;

for (i = 0; i < n; i++) {
for (j = 0; j <=1; j++) {

printf("*");

}
printf("\n");

}

return i;

}

int qux(int n) {

int i, j;

for (i =0; 1 <n; i++) {
printf("*");
if (A %3 ==20) {

printf("!");

}
printf("\n");

}

return i;

}

55 UtIIEr-00O00Q00O0O0

D0 UlDOO0000D000000UtIErDODO00000 () 000000
O000000D00000000000000000000000000000
UtIErOd OHaskel 00000000000 D00000D0O00O0DOO0ODO0O
O OO0 531 eagerevaluation ] D 0000 000000000000
0000000000000 0000000000000000000000
O0000D000 MaybeD OO OO0

-- Prelude0 0000
data Maybe a = | deriving (Show,Eq)

0000000 st0000onooonooboonbOd Noething OO OO
oboobooooooooooooooooooooooooooooon
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-- Prelude0 0000
instance Monad Maybe where
return a = Just a
(Just a) >>=k =
Nothing >>= k =

U00000m>»>=k0000m000000000000O00O0O0O00O0O0OODO
Okobooooooooooooood00Omdbooooooookbonbooo

00 nooss2inppoooooooooon
O000OMonadPlus 000 0000000000000 0O0OOOOOOOO
mzero [ uooss3sigppoooooooooooog

-- 00000 Control.Monad O0O0OOO
class Monad m => MonadPlus m where
mzero :: m a
mplus :: ma ->ma ->ma

-- 00000 Control.Monad OO OO0O
instance MonadPlus Maybe where
mzero = Nothing
--mplus OOOOO0O

“doobooborbobbobDobobbUobUbobbOobUoboboobogo
Ubob0oob0o/0000000 HaskelDOOODODOODODOODO

\ X > return (\ y -> if y == 0 then mzero
else return (x / y))

gboooobobOobooboboobobooboboooo
gogd

(\x—>20) (1L /0)

O000000OHaskell OO 1000000 oooss4dnppooon
O0000DODOO00OUIErD 000000 HaskelOOOOOOOOOOO

(if 0 == 0 then mzero
else return (1 / 0)) >>=\ _x >

return 0O

000000000000000000o0o0 uoosssigpgpoooon
000

566 JUOoooon

000000 MaybeO DO OODOOJaval trylcatchODOOOO0OOOD0OOOO
obooboooooooooogoog
UtidO BNFOOOOODOODOOoOOooo



B W=

N =

NN AW

Expr — ... | try Exprcatch Expr

“tery m catch A0 mU0000000000000OODO0OO0O0O0O0O0O0O try
gooboobobooo0moboooobobobobooboRkDOOOOD
UtilO “try m catch A”0 “m’ ‘mplus‘’ A’”00000000OOO0OCO0O0O
obooooogao

O00failOD00O UIDOOUODOHaskellO mzeroO OO OOOOOODOOO
obobo0oboob0oo0oooood0laval throwOOOOO0O

000 0utilto 000 0O 0 O HaskellO
try m catch n | i ‘mplus‘ n
fail () mzero
Maybe OO OO mplusO0O 10000000 Dooseln

g20000o0oboobogogon

instance MonadPlus Maybe where
-- mzero O OO
Just a ‘mplus‘ = Just a

Nothing ‘mplus‘ m = m

oon

try 1 / 0 catch 99999

OO0 UtlErO00000DO0O000DODO0ODO0O0O HaskelODOOOOO

(if 0 == 0 then mzero else return (1 / 0))
‘mplus‘ (return 99999)

Uboo0ooonbD0gd Just 99999.000 00

5.7 UtilNonDet-O OO QOQOQOO

000000000 UHD0O00000000D0000D0 nondeterminismO 0
00o00oO0oooon 0oos71I0gpooooooooon
000000000000000000000000000000000000
000000000000000000MM00000000000000000
000000000000000000000000000000000000
0000000000000000000 0oos720gpgooooo
J0000«“00”00000000000000000

-- Prelude O O0OO0O
instance Monad [] where
return a = [a]
[] >>=k = []

(x:xs8) >=k = k x ++ (xs >>= k)



O O 00

NS NS

—_—

W N

-- 00000 Control.Monad 00O O0OO
instance MonadPlus [] where

mzero []

mplus (++)

ugbboobooboobboobooobbooobooonbooo

U000bo0obOD return CG>=) 00000000000 0O0DOODOOODOO
Uunit :: a -> [a]l]Obind :: [a] -> (a -> [b]) -> [b]1OOOOODO
ogbooooo

googoboobooboooboo

UtiiNonDet DO OO0 UtIErO 00000 OOO0OD0OOOODOOOOO

Expr — ... | try Expr catch Expr

UtiiNonDetd try m catch hOOmOOOO0OAO “O00000000000
goooogogood
UtiiNonDet O O O O O

test0 = (try 2 catch 3) * (try 5 catch 7)

00000000000 HaskelODOOODODOOODOO

test® = (return 2 ‘mplus‘ return 3) >>= \ x ->
(return 5 ‘mplus‘ return 7) >>=\y ->
return (x * y)

O00OtestOO [ x*y | x <- [2,3], v <= [5,7]]000000000000
000000 testd 00 [10,14,15,21]1 0000
00000 UtiiNonDetO DO OO

testl = (try 1 catch 2) / (try 0 catch 4)

UO00ob00obO0ob0000O0 HaskelODODOOODODOOODOO

testl = (return 1 ‘mplus‘ return 2) >>= \ x ->
(return 0 ‘mplus‘ return 4) >>=\y ->
if y == 0 then mzero else return (x / y)

testlJ0[0.25,0.5]00000000000000O00O0OO0O0ODOOOOOOO
OO00o0OOo0oOo0ooDOoOoOobDOoO uieErbCO0DOOOOOUtIEFOODO
Uboboobooboobbooboobbo0obibogDnD (Nothing) OO OO

U0000 headODODOOOODOODOOOODODOODOODODOODODO
ubboobogboobobod

-- Prelude 0O OOO
head :: [a] > a
head (x:_) = x

head test1 000 6.2500 000000 0O Haskell O oons730n
0000000000000 00000000000000000000000
00000000000000000000000000000000
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NN A W=

B LN =

0571 0000000000000 0DOOOO0O0ODOO

newtype STL s a = STL (s -> ([al,s))
newtype LST s a = LST (s -> [(a,s)])

g20b00o0obboobbobboobobbobboobOooboboboobg
gboboooob20000000000

5.8 Prolog 0000

000000 Prologd 000000000 ooosslippgpoooo
0000000000000 0000000000000000D0000000
O00000000000000000000000000000000000
D0000000000000D000000000000000HaskellDO0DO
000000000000000000000OO State Transformer 0 00000
00000000000 0000

ODODOOProlog0 00000000 Oappendd 000000000 DOOO0O
ooooog

myAppend([H|X], Y, [H|Z]) :- myAppend(X, Y, Z).
myAppend([], Y, ¥).

0000100 bo0do 200000000000 oOo3000o0o00oooag
oo0o0oooooood

MiniKanrenT* 000 Haskell D 0000000000000 O00OO00OOO
00000000 0o0o0o0oooDdDO0bDOo0oooDOoooooooooon
00000000000 State Transformer 0 0 0 0 0O O OO Continuation O 00 O
O0000000000000000000000 Prologd myAppend 00 00O
000000000000 HaskellOODODOOODOOODODOO

myAppend a b ab =
do { h <- fresh; t <- fresh; res <- fresh;
ht <- cons h t; ht === a;
hres <- cons h res; hres === ab;
myAppend t b res }
‘mplus*
do { n <- nil; n === a; b === ab }

O00OD0fresh00000O000ODOODO0O0ODLDODO0OD0==0000000O0DO
gbooooooooooooo
goopDOoutlioboobooooobooobooOoooooo

myAppend a b ab =
try val h = fresh() in val t = fresh() in
val res = fresh() in
begin

“https://github.com/jvranish/MiniKanrenT
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cons h t === a; cons h res === ab;
myAppend t b res
end
catch begin nil() === a; b === ab end

59 ODOOoOoobbooobobooo ...

Parsec [1]10 0000000000 0ODOO0ODOO0OO0O0O0OODOOOEBIO0OO
gboboboobooboboboooobobobgrooooobobonbog
gobooboobooobooboooooboMiobDPologO00O0O0ODOOO
UoboooooboooboogpIOdMiniKaneenTOODODOOOOO0OOODOOODO
goo

guoooobood
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