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Modul Expr

nodul e Expr where

data Expr = Plus Expr Expr | M nus Expr Expr |
Mul  Expr Expr | D v Expr Expr |
Mod Expr Expr | Num | nt eger |
Var Variable | {-pro Eval 3. hs-}
Assign Variable Expr | {-pro Eval 4. hs-}
CQut put Expr | {-pro Eval 5. hs-}
Try Expr Expr {-pro Eval 6. hs-}

derivi ng (Show)

type Variable = String
type Values = [(Variabl e,

i nport Expr

Pridame ohodnoceni proménnych

data Result x = Chyba String |

i nstance Mbonad Result wher e
Chyba s >>= = Chyba s
Hodnot a a >>= f =f a
return x = Hodnota X
fail s = Chyba s

data Wpocet x = V {unV :: Val
i nstance Monad vy ocet where

I nt eger) ]

Mbdul Eval 3

Hodnot a x deriving (Show)

ues —> Result x}

V vyp >>= f V (\val s=>vyp vals >>= \x->unV (f x) vals)
return x = V (\_ =>return x)
fail ch =V (\_ -> fail ch)
get Vypocet Val ues
get =V (\vals —> return vals)
runVypocet :: VWpocet x -> Values —-> Result x
runVypocet (V vyp) vals = vyp vals
eval : : Expr —>Vypocet | nteger
eval (Plus el e2) = do rl <- eval el; r2 <- eval ez return (rl + r2)
eval (Mnus el e2) = do rl <- eval el; r2 <- eval ez return (rl - r2)
eval (Mul el e2) = do rl <- eval el; r2 <- eval e2; return (rl * r2)
eval (Div el e2) = do rl <— eval el; r2 <- eval e2;
if r2==0 then fail"Deleni nulou"else return(rl ‘div' r2)
eval (Mbd el e2) = do ri <- eval el; r2 <- eval e2
if r2==0 then fail"Deleni nulou"else return(rl ‘nod' r2)
eval (Numn) = return n
eval (Var s) = do ohodnoceni <- get
case | ookup s ohodnoceni of
Just x => return x
Not hing —> fail ("Neznama pronmenna " ++ S)
Modul Eval 4
i nport Expr
Pridame zménu proménnych
data Result x = Chyba String | Hodnota x deriving (Show)
i nstance Monad Result wher e
Chyba s >>= = Chyba s
Hodnot a a >>= f =f a
return x = Hodnota x
fail s = Chyba s
data Wpocet s x = V {unV::s—->(s, Result x)}
i nstance Monad (Vypocet s) where
V vypl >>=f =V (\s—>let (s’, val) = vypl s in case val of
Chyba ch -> (s’, Chyba ch)
Hodnota x->unV (f x) s’)
return x =V (\s —> (s,return x))
fail ch = V (\s -> (s,fail ch))
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get :: Wpocet s s
get =V (\s —> (s, s))

put :: Wypocet s ()
put s =V (\_ -> (s, return ()))

runVypocet :: Wpocet s x -=> s -> (s, Result x)
runVypocet (V f) state = f state

eval :: (Monad m MnadRead m Val ues, MnadState m Val ues) => Expr->m | nt eger
eval (Plus el e2) = do rl <- eval el; r2 <- eval ez return (rl + r2)
eval (Mnus el e2) = do rl <- eval el; r2 <- eval ez return (rl - r2)
eval (Ml el e2) do rl <- eval el;, r2 <- eval e2; return (rl * r2)
eval (Div el e2) do rl <— eval el; r2 <- eval e2;
if r2==0 then fail"Deleni nulou"else return(rl ‘div' r2)
do ri <- eval el; r2 <- eval e2
if r2==0 then fail"Deleni nulou"else return(rl ‘nod' r2)
eval (Numn) = return n
eval (Var s) = do ohodnoceni <- get
case | ookup s ohodnoceni of
Just x => return x
Not hing —> fail ("Neznama pronmenna " ++ S)

eval (Assign s e) = dor <- eval e

ohodnoceni <- get

put (update ohodnoceni s r)

return r
updat e: : Val ues—>Vari abl e->I nt eger —>Val ues
update [] s v = [(s,V)]
update ((s1,vl):t) s v | s == sl = (s, :

| otherwise = (sl1l, vl) : update t s v

eval (Mdd el e2)

Prel udel O
data IO
type FilePath = String
put Char ;2 Char —> 10 ()
put Str c2 String —=> 10 ()
put StrLn c: String —=> 10 ()
print ;. Showa =>a -> 10 ()
get Char ;. 10 Char
get Li ne . 10O String

getContents:: 10 String

i nteract c: (String —> String) —-> 10 ()
readFil e . FilePath —> 1O String
witeFile FilePath -=> String —=> 10 ()

appendFi | e .. FilePath —> String —> 10 ()

readlO :: Read a => String —> 10 a
readlOs = case [x | (x,t) <-reads s, ("","") <-lex t] of
[X] —=> return x
[l —>ioError (userError "Prelude.readl G no parse")

_ —> ioError (userError "Prelude.readl O anbi guous parse")
readLn :: Read a => 10 a

readLn = do | <- getlLine
r <- readl O |
return r

-— |1 O exceptions

data | OError

i oError . 1 CError => 10 a

userError :: String —-> | OCError

catch . 10a —> (IO0error —=>10a) > 10 a
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data Handle = ...
dat a Handl ePosn

dat a | Ovbde

dat a Buf f er Mode

dat a SeekMdde

stdin, stdout,
openFil e
hd ose

hFi | eSi ze
hl sECF
i SECF
i SECF

hSet Buf f eri ng
hGet Buf f eri ng
hFl ush

hGet Posn

hSet Posn
hSeek

hWai t For | nput
hReady

hReady h

hGet Char

hGet Li ne
hLookAhead
hGet Cont ent s
hPut Char
hPut Str
hPut StrLn
hPri nt

hl sOpen,

hl sCl osed, hl ;siQeadabI e,

Modul e 10

—— i npl enent at i on—-dependent

—— 1 npl enent at i on—-dependent

= ReadMbde | WiteMde | AppendMbde | ReadWiteMde
deriving (Eq, Ord, |Ix, Bounded, Enum Read, Show)
= NoBuffering | LineBuffering | BlockBuffering (Maybe Int)
deriving (Eq, Ord, Read, Show)
= AbsoluteSeek | RelativeSeek | SeekFrontnd
deriving (Eq, Od, |Ix, Bounded, Enum Read, Show)
stderr :: Handle

FilePath —> | Ovbde -> | O Handl e
Handle —> 10 ()

Handl e -=> |1 O I nt eger
Handl e -> | O Bool

;. 1 O Bool

= hlseECF stdin
Handle -> BufferMdde -> 10 ()
Handl e —> | O Buffer Mbde

Handle -> 10 ()

Handl e —> | O Handl ePosn

Handl ePosn => 1O ()

Handl e —> SeekMbde -> Integer —> 10 ()

Handl e —> I nt
;. Handl e -—> | O Bool
= hWiitForlnput h O
.. Handle -> |1 O Char
Handle —> 10 String
Handl e —=> | O Char
Handle -> 10O String
Handl e —> Char -> 10 ()
Handle —> String -> 10 ()
Handle -> String —> 10 ()
Show a => Handle -> a —> 10 ()
hl sWitable, hlsSeekable ::

-> | O Bool

Handl e —> | O Bool




