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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 = [(Variable, Integer)]

Modul Eval 1
i mport Expr
-— vyhodnoceni vyrazu
eval : : Expr —>I nt eger
eval (Plus el e2) = eval el + eval e2
eval (Mnus el e2) = eval el - eval e2
eval (Ml el e2) eval el * eval e2
eval (Div el e2) eval el ‘div' eval e2
eval (Md el e2) eval el ‘nod' eval e2
eval (Numn) =n

Jak pridat o3etfovani chyb (déleni nulou) a ohodnoceni proménnyc a nezblaznit se z toho?
data Result x = Chyba String | Hodnota x deriving (Show)

bind :: Result a —> (a->Result b) -> Result b
bi nd (Chyba s) _ = Chyba s

bind (Hodnota a) f =f a

ret :: x —> Result x

ret x = Hodnota X

err :: String —> Result x

err ch = Chyba ch

eval 1: : Expr —>Resul t | nt eger
evall (Plus el e2) = evall el ‘bind" \rl —>
evall e2 ‘bind" \r2 —>

ret (rl + r2)

evall el ‘bind" \rl1 —>

evall e2 ‘bind" \r2 —>

ret (rl - r2)
evall el ‘bind" \rl1 —>
evall e2 ‘bind" \r2 —>

ret (rl * r2)
evall el ‘bind" \rl1 —>
evall e2 ‘bind" \r2 —>

if r2 ==0 then err "Deleni nulou"” else ret (rl1 ‘div' r2)
evall el ‘bind" \rl1 —>
evall e2 ‘bind" \r2 —>

if r2 ==0 then err "Deleni nulou"” else ret (rl1 ‘nmod" r2)
evall (Numn) =ret n

eval1l (M nus el e2)

eval 1 (Mul el e2)

evall (Div el e2)

eval 1 (Mod el e2)

Mbdul Eval 2

i nport Expr
Haskell mé specidni tfidu pro monady

cl ass Monad m where {-m:*—>*-
(>>=) ::ma->(a->mb)->mb {-bi nd-}
return::a->ma {-ret-}
fail ::String->ma {-err-}
(>>) ::ma->mb->mb
f >g=1f >=\_ ->g

Aby néco bylo monada, musi platit tfi axiomy

& (return x) >>=f = f X

& m>>= return ==m

& (m>>=1f) >>=¢g == m>>= (\x => f x >>= Q)

Haskell ma navic specialni notaci pro monady
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do {x} je ekvivaentni x

do {x;y} jeekvivalentnix >> do y

do {v <- x;y} jeekvivaentnix >>= \v-> do y
do {let x;y} jeekvivaentnilet x in do vy

ot tle 1

data Result x = Chyba String | Hodnota x deriving (Show)
i nstance Monad Result where

Chyba s >>= _ = Chyba s

Hodnota a >>=f =f a

return x = Hodnota x

fail s = Chyba s

eval : : Monad m => Expr->m | nt eger
eval (Plus el e2) = do rl <- eval el
r2 <- eval e2
return (rl + r2)
eval (Mnus el e2) = do rl <- eval el
r2 <- eval e2
return (rl - r2)
do rl1 <- eval el
r2 <- eval e2
return (rl * r2)
do rl1 <- eval el
r2 <- eval e2
if r2==0 then fail "Deleni nulou" else return(rl ‘div' r2)
do rl1 <- eval el
r2 <- eval e
if r2==0 then fail "Deleni nulou" else return(rl ‘nod" r2)
eval (Numn) = return n

eval (Ml el e2)

eval (Div el e2)

eval (Mod el e2)

Prel udel O
data IO
type FilePath = String
put Char :: Char —> 10 ()
put Str c: String —=> 10 ()
put StrlLn 2 String —=> 10 ()
print 2 Showa =>a —> 10 ()
get Char ;. 1O Char
get Li ne . 1O String
getContents:: 10 String
i nt eract cr (String —> String) -> 10 ()
readFil e . FilePath => 1O String
witeFile :: FilePath —> String —> 10 ()
appendFile :: FilePath —=> String -> 10 ()
readlO :: Read a => String —=> 10 a
readlOs = case [xX | (x,t) <-reads s, ("","") <-lex t] of

[X] —> return X

[l ->ioError (userError "Prelude.readl O no parse")

_ —> i0Error (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 —> | CError
catch o 10a —> (ICerror -=>10a) —> 10 a

Doméci ukoly
# Napistefunkci bal anced: : [ | nt] —=>I nt , ktera dostane seznam nul ajednicek avréti délku nejdelSi souvislé
podposloupnosti, ve které je stejné nul ajednicek. Body za O(N”2) i O(N).
& Napi&tefunkci usek: : [ I nt] —>I nt, ktera dostane posloupnost avrati délku jgji nejdelSi souvisié
podposloupnosti, kterd mé nezéporny soucet svych ¢lend. Body za O(N~2) i O(N).
# Napistefunkcedenor se: : St ri ng—>St r i ng, ktera dekdduje vstup v morseovce. Teckaje teCka, Carkaje
pomlcka, oddélovac znakd je svislitko a oddélovad slov jsou dvé svislitka. Ostatni znaky ignorujte.
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# Rozsifte monadu vypocet z Eval 3. hs tak, aby podporovalafunkci st op :: VWypocet (). Téo funkci
predate string. Funkce prerusi vypocCet v monadé avrati (uvnitf té monady samoziejme) onen string a zbytek
vypoctu. UZivatel mize zbytek vypoctukdykoliv spustit.




