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newtype Parser a = P (String -> Maybe (a, String))
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newtype Parser a = P (String -> Maybe (a, String))

parse: :Parser a -> String -> Maybe (a, String)
parse (P p) cs = p cs

o %_arse [FN—HIZEZoNT-XFIEEZ TN\—REGEREZFTRIEHEHT

- PR IE—XFLETEZAAAFN—FERDEIIZHYET.

parseOne: :Parser Char
parseOne = P (p)
where p [] = Nothing
p (c:cs) = Just (c, cs)

- EILTHAHIEDLTES.

> parse ParseOne "123"
Just ('1',"23")




Functor Parser

EFRIZT BHIZFunctorD AV AIVRIZTHHENHYET.

- Functor f [X fmap AVYFEHBET.
- fmap::(a -=> b) -> f a -> £ b

import Control.Applicative

instance Functor Parser where
fmap £f p = P (¥cs -> do (v, csl) <- parse p cs
return (£ v, csl))

- Parser MDIFH, fmap (F/N\—AL={GERICEABEZERT 5/\—
HEFUFRT.
- parseChar: :Parser Char
- fmap isDigit parseChar: :Parser Bool

> parse (fmap isDigit ParseOne) "123"
Just (True,"23")




Applicative Parser

- RlZApplicativeDA VARV AIZLET.
- Applicative fIZTBIZIF2DDITAAYIREEEZLET.

- pure::a -> £ a
c (<*>)::f (a ->b) ->f a ->fb

instance Applicative Parser where
pure v = P (¥cs -> return (v, cs))
p <*> g =P (¥cs -> do (f, csl) <- parse p cs
(v, cs2) <- parse q csl
return (f v, cs2))

- IN—H D pure [FA[E/N—ALFEHA.

o <*> [F2DDN—HBZEFITERL, ZAD/N—TDOFERIZ2DED/\—H
DFERZERALFET.

. ZdZEB Applicative 0 pure & <*> [IRDBAIZEFH-SGELTIEWTFEE

- pure id <*> v = v

cpure (.) <*> u <*> v <*> w = u <*> (v <*> w)

- pure £ <*> pure x = pure (f x)

- u <*> pure y = pure ($ y) <*> u



Monad Parser

c CNTEHBNTETLIE=OTRIZMonadD A AIVRIZLET.
- Monad mIZ9 AIZIF2DDISAAYYREEELET.

- return::a -> m a
e (>>=)::ma -> (a->mb) ->mb

instance Monad Parser where
p >= f =P (¥cs -> do (v, csl) <- parse p cs
parse (f v) csl)
return x = P (¥cs -> return (x, cs))

- return [¥ Applicative D pure EEILCTT.
cp >>= £ldp MOFEN—RATEEZIC, FOFHBREIC £ ZEHALTRX
0)/\ ZE%JLH-QET EHEL Ty \_XT%)t:cH ELNVET .
) h‘%ﬁﬁbf’&g(Nothlng)(i £ IIFFENFEEA.
- Monad M do X&{FES&, TOAT S LNHGEAOITLGYET.
cp >>= (¥x -> Qq)
cdo { x <- p; g}
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- E5|ZAlternativeD AUV ARAVRIZT AHZET, IN—HHNEEXDTF

YEI.
- Alternative fIZT BIZIE2DDITAAYYRZEEEZLET.
- empty::f a

c (L]|>)::f£fa->f a->f a

instance Alternative Parser where
empty = P (¥cs -> Nothing)
P <|> g =P (¥cs -> parse p cs <|> parse q cs)

- empty IEH_FEUEL\/\ B TY.
e MOFEL/NN—RTEREZICE p DFHRTEL, 2FLWHVE
75\07‘*&%( qZiLET.
- Maybe % Alternative TN TEZDH THELTLVET .

c WO DN—HYZERTEATEDIDZIFET DIHESISENTEET. F
f=, some & many MEZSNTLVET .

- some::f a -> £ [a]
many::f a -> £ [a]

- some [F1DLLED#EYIRL, many (FOE LI ED#EYRLZRLET .
- Alternative [X empty & <|> THEIZHOTWVET.
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parseOne: : Parser Char
parseOne = P (¥cs -> case inp of
[] -> Nothing
(c:cs) =-> Just (c, cs))

- parse parseOne "123"

= Just ('1', "23")
- parse parseOne ""

= Nothing

s INZTEOT, TEOXFAHAFHZMmI-I NN/ —Y
ZEECSFY.
parseSat:: (Char -> Bool) -> Parser Char

parseSat f = do x <- parseOne
if £ x then return x else empty

- parse (parseSat isDigit) "123abc"
= Just ('l', "23abc")

- parse (parseSat isDigit) "abc"
= Nothing
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parseChar: :Char -> Parser Char
parseChar x = parseSat (== x)

- parse (parseChar 'a') "abc"

= Just ('a', "bc")
- parse (parseChar 'a') "123"
= Nothing

- parseChar ZESE T, RUDHIXFINE—HTENERD.

parseString: :String -> Parser String

parseString [] = return []

parseString (x:xs) = do parseChar x
parseString xs
return (x:xs)

- parse (parseString "abc") "abcab"
= Just ("abc", "ab")

- parse (parseString "abc") "ababc"
= Nothing




IN—H DFERL(3)

- EREHRARIET/N—

parseSpace: : Parser ()
parseSpace = do many (parseSat isSpace)
return ()

- parse parseSpace " 123"
= Just ((), "123")

- parse parseSpace "123"
=Just ((), "")

- MEFEEIN—RF BH/IN—H

parseNum: : Parser Int

parseNum = do parseSpace
cs <- some parseDigit
return (read cs)

- parse parseNat " 123 + 567"
= Just (123, " + 567")
- FEOEBZTHHARIET .



IN—HDFER(4)
c BB E/IN—RG H/\—H
parseSymbol: :String -> Parser String

parseSymbol xs = do parseSpace
parseString xs

- parse (parseSymbol "*'") " * 123"
ﬁ Just ("*" , 1] 123")

- parse (parseSpace "+") " + 123"
= Nothing

- parseNum & parseSymbol fiA#ENHEAHZET, LWVALVAL
IN—ADNAEEEICTED.

do x <- parseNum
parseSymbol "*"
y <- parseNum
return (x * y)

parseSymbol "*" <|> parseSymbol "+"
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- BXARZEELT I, TDFFFHMEI H52LITT 5.
- parseExpr: :Parser Int
- parseTerm: :Parser Int

- parseFactor: :Parser Int

- TERF1DEXIE

- factor ::= number | " (" expr ")"

BDT, HFTHLHD, BIMMTRESINZHASNILELL.

parseFactor: :Parser Int
parseFactor = parseNum
<|>
do parseSymbol " ("
X <- parseExpr

parseSymbol ") "
return x




XD/ N—X(2)
- NI | OFEXIE

- term ::= factor (("*" | "/") factor)*

BT, [EAFIZHUVHL, ZOHE * h / ZHRS.

parseTerm: : Parser Int
parseTerm = parseFactor >>= nextFactor
where nextFactor x = do parseSymbol "*"
y <- parseFactor
nextFactor (x * y)
<|>
do parseSymbol "/"
y <- parseFactor
nextFactor (x "div vy)
<|>
return x




D/ N\ —R(3)
T JDEXIE

cexpr ::= term (("+" | "-") term)*

GOT, THIZMUVHL, Z0OHE + h - ZERA~D.

parseExpr: :Parser Int
parseExpr = parseTerm >>= nextTerm
where nextTerm x = do parseSymbol "+"
y <- parseTerm
nextTerm (x + y)
<|>
do parseSymbol "-"
y <- parseTerm
nextFactor (x - y)
<|>
return x
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c AASNEXXEINETZEIZDITT, IN—RAL-#EEFH D
9 5.

showResult: :Maybe (Int, String) -> String
showResult (Just (x, [])) = show x
showResult _ = "error"
main: : IO ()
main = do cs <- getContents
putStr $
unlines $
map (showResult . parse parseExpr) $
lines cs
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calcmp.hs
import Control.Applicative parseOne: :Parser Char
import Data.Char parseOne = P (p)

where p [] = Nothing
newtype Parser a = P (String -> Maybe (a, String)) p (c:cs) = Just (c, cs)
parse::Parser a -> String -> Maybe (a, String) parseSat:: (Char -> Bool) -> Parser Char
parse (P p) cs = p cs parseSat £ = do x <- parseOne

if £ x then return x else empty

instance Functor Parser where

fmap £ p = P (¥cs -> do (v, csl) <- parse p cs parseChar: :Char -> Parser Char
return (f v, csl)) parseChar x = parseSat (== x)
instance Applicative Parser where parseString: :String -> Parser String
pure v = P (¥cs -> return (v, cs)) parseString [] = return []
p <*> q =P (¥Ycs -> do (f, csl) <- parse p cs parseString (x:xs) = do parseChar x
(v, cs2) <- parse q csl parseString xs
return (f v, cs2)) return (x:xs)
instance Monad Parser where parseSpace: :Parser ()
p >= f =P (¥cs -> do (v, csl) <- parse p cs parseSpace = do many (parseSat isSpace)
parse (f v) csl) return ()

return x = P (¥cs -> return (x, cs))
parseNum: : Parser Int

instance Alternative Parser where parseNum = do parseSpace o
empty = P (¥cs -> Nothing) cs <- some parseDigit
p <|> g =P (¥cs -> parse p cs <|> parse gq cs) return (read cs)

parseSymbol: :String -> Parser String
parseSymbol xs = do parseSpace
parseString xs




IN—HDOEIKR(2)

parseFactor: :Parser Int
parseFactor = parseNum
<|>
do parseSymbol " ("
X <- parseExpr

parseSymbol ")"
return x

parseTerm: : Parser Int
parseTerm = parseFactor >>= nextFactor
where nextFactor x = do parseSymbol "*"
y <- parseFactor
nextFactor (x * y)
<|>
do parseSymbol "/"
y <- parseFactor

nextFactor (x “div’ vy)

<|>
return x

parseExpr: :Parser Int
parseExpr = parseTerm >>= nextTerm
where nextTerm x = do parseSymbol "+"
y <- parseTerm
nextTerm (x + y)
<|>
do parseSymbol "-"
y <- parseTerm
nextFactor (x - y)
<|>
return x

showResult: :Maybe (Int, String) -> String
showResult (Just (x, [])) = show x
showResult _ = "error"

main::I0 ()
main = do cs <- getContents
putStr $
unlines $

map (showResult . parse parseExpr) $

lines cs

E1TH

% ./calcmp
1+2

3
(1+2) * (3+4)
21
1+2*3-4/5
7

12

error
1+x-5
error
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- RHEROICEDTEDEEITHERLIGSLY.
C RYIEEXFTIRFVERF OB =LDELET.

parseVar: :Parser String

parseVar = do parseSpace
c <- parseSat isAlpha
cs <- many (parseSat isAlphaNum)
return (c:cs)

CEHADQHRAY, EXNTOERADSBO0, RO LS(THE
N AN

statement ::= var "=" expr | expr
expr ::= term (("+" | "-") term)*
term ::= factor (("*" | "/") factor)*
factor ::= number | " (" expr ")" | wvar
T_&zli RDFOGFTEMNIEEIZRYET .
=1+ 2
cy=x* 3+ 4

Cz=x* (x-y)
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- EHOIBEDEZREZTHL=HIZ State ZEHELFET.
- EHEIEDER)RNTT.
c IN—H X, ARTEEFTES, REOREZZITERY, IREOFEF
ZTHIESTITIWTFEEA.
s INEFTOEZZTEIELLGSILN.

type State = [(String, Int)]

newtype Parser a = P ((String, State) -> Maybe (a, String, State))

-

- main TIE, fAHELREMGRIBL, F1TZEHMELTLEET .

eval::State -> [String] -> [String]
eval s [] = []
eval s (cs:xs) = case parse parseStatement (cs, s) of
Just (x, [], sl) -> (show x): (eval sl xs)
_ => "error": (eval s xs)
main = do cs <- getContents
putStr $ unlines $ eval [] $ lines cs




