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data Parser a = Parser (String -> Maybe (a, String))
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data Parser a = Parser (String -> Maybe (a, String))

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

‘ %_arse [(FN—HICEZoNXFIEEZATN—RABERZRIEHT

BRI E— R R SRR S—F (L RO ES(TRYET

parseOne: :Parser Char
parseOne = Parser p

where p [] = Nothing
p (c:cs) = Just (c, cs)

- BETLTHBIELTES.

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




Functor Parser

- EFFIZT SR Functor DAV ARV R IZT BHENHYET .
- Functor f & fmap *VyrZEHET.
- fmap::(a ->b) ->fa ->fhb

import Control .Applicative

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

- Parser WM&, fmap [F/N—AL=#ERICEA#MEERT 5/ —
HEEYET.
- parseChar: :Parser Char
- fmap 1sDigit parseChar::Parser Bool

> parse (fmap i1sDigit ParseOne) "'123"
Just (True,'23")




Applicative Parser

- RIZ Applicative DAV AZVRIZLET.
- Applicative TIZTBIZIE2DDISAAYYREEELET.

- pure::a -> T a
c(<*>):f(@a->b) >fa->FThb

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

- IN—H D pure [ZfAIEHE/NN—RALFEA.

o <*> [F2DODN—YZEFISERAL, PD/N\—YDFERIZ2DE D/ N—Y
DFERZEALET .

. 2&:}3 Applicative M pure & <*> [FRDOFBANZH-SESTIEWITERE

- pure 1d <*> v = v

cpure () <> u <F>S v <> w o= u <> (v <> ow)
- pure T <*> pure x = pure (f X)

e U <*> pure y = pure ($y) <*>u



Monad Parser

s CNTCTHEBASTTTLI=OTHEIZ Monad DA AFVAIZLET.
- Monad mIZFABIZIT2DDHISAAYYREEEZELET.

- return::za -> m a
- (G>=):ima -> (@ ->mb) ->mb

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

- return (X Applicative @ pure £RILTY .
e p >>= FIL p hDOFEUN—RATERLLEIZ, TOHRICFEEALTRX
DIN— Z’&‘f)b”’i? HEIEL T/N—RT HESITHEIVET.
- p MEBELI=EE (Nothing) & F (ZFEENFEEA.
- Monad @ do XZEF>S&, TOATSLNHEAPTHYET.
- p >= (\x -> 0)
-do { X <-p;q}



Alternative Parser

o S;l_;_ Alternative DAV ARV RAIZFTBHIET, IN—NREZDPI
. Alter-‘native FIZTAICIT2DDIVSAAY YR ZETEEZLET.

- empty::f a

- <K®)::fa->fFfa->Fa

instance Alternative Parser where
empty = Parser (\cs -> Nothing)
p <]> q = Parser (\cs -> parse p cs <|> parse (q cCS)

- empty [EEIELGELV/N—HTT .
. p <7[> q X p BOIFEN—RATELLEZIZE p DFER TR SFLDE
Mo7=¢EZI2IE g EHALET
- Maybe ¥ Alternative D TEZEDHTHELOTLVET .
c LODDN—HZERTEATEDIDZIRT DIFESISENTEEXT. F
t=, some & many MEZESNTLET .
- some::f a -> F [a]
- many::f a -> F [a]
- some [F1 DLl ED#EYRL, many [Z0ELL ED#EYRLERLET.
- Alternative [ empty & <|> THEIZLEHOTULVET.
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c AIXFHE/IN—RTBH/\N—HILIT TIZFEZLELT-.

parseOne: :Parser Char
parseOne = Parser p

where p [] = Nothing
p (c:cs) = Just (c, cs)

- parse parseOne '123"

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

= Nothing

CNEEST, TOXFADIERERITNARD—Y
EEECEES

parseSat: :(Char -> Bool) -> Parser Char

parseSat f = do X <- parseOne
iIT T X then return x else empty

- parse (parseSat i1sDigit) '"123abc"
= Just ("1", ''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 ZE#HIE T, R HIXFINE—HT N EFRS.

parseString: :String -> Parser String

parseString [] = return []

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

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

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




IN—H D& (3)
- BEHZEGRARIET /A—Y
parseSpace: :Parser ()

parseSpace = do many (parseSat isSpace)
return ()

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

- FEIN—RT BH/IN—H

parseNumber: :Parser Int

parseNumber = do parseSpace
Ccs <- some (parseSat i1sDigit)
return (read cs)

- parse parseNumber " 123 + 567"
= Just (123, " + 567")
- FEDZEBZEHRARIELT .
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- BB E/IN\—RTB/IN—Y

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

- parse (parseSymbol "*') " * 123"
$ Just (Il*ll : e 123II)

- parse (parseSymbol "*') " + 123"
= Nothing

- parseNumber & parseSymbol #iA4&HHEHZET, LVALVA
AVACEY ] -t fab A

do X <- parseNumber
parseSymbol "*"
y <- parseNumber
return (X * y)

parseSymbol "*'" <|> parseSymbol ""+"
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- BXAKRZELTIC, EOFFFEIT H2LIZT 5.
- parsekExpr::Parser Int
- parseTerm: :Parser Int

- TR 1O\ (F

- term ::= number (C"™" | /') number)*

BOT, TAFIZHVHL, EDHE * D/ ZiH~5.

parseTerm: :Parser Int
parseTerm = do x <- parseNumber
nextNumber x
where nextNumber x = do parseSymbol "'*"
y <- parseNumber
nextNumber (X * y)
<]>
do parseSymbol ''/*
y <- parseFactor
nextNumber (x “div™ y)
<]>
return X
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- [ JDEXIE

- expr ::= term (C"+" | T-") term)*

BOT, HIZHUHL, T0HE + H - ZEA~D.

parsekExpr: :Parser Int
parseExpr = do x <- parseTerm
nextTerm X
where nextTerm x = do parseSymbol '+
y <- parseTlerm
nextTerm (X + y)
<]>
do parseSymbol *-"
y <- parseTlerm
nextTerm (X - y)
<]>
return X
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c ANINT=XFEINETZEIZHITT, IN—ALT-$ERAEZH A
9 5.

main::10 O
main = do cs <- getContents
putStr $
unlines $
map (showResult . parse parseExpr) $
lines cs
where showResult (Just (x,[])) =
"result = " ++ show X
showResult _ = "error: syntax"
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calcmp.hs

-— monad parser --

import Control.Applicative
import Data.Char

data Parser a = Parser (String -> Maybe (a, String))

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

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

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

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

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

-- parser for calculator --

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

parseSat::(Char -> Bool) -> Parser Char
parseSat ¥ = do x <- parseOne
if f x then return x else empty

parseChar: :Char -> Parser Char
parseChar x = parseSat (== x)

parseString::String -> Parser String

parseString [] = return []

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

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

parseNumber: :Parser Int

parseNumber = do parseSpace
cs <- some (parseSat isDigit)
return (read cs)

parseSymbol::String -> Parser String
parseSymbol xs = do parseSpace
parseString Xxs
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-— main --
-- parser for calculator (cont.) --
main::z10 O
parseTerm: :Parser Int main = do cs <- getContents
parseTerm = do X <- parseNumber putStr $
nextNumber x unlines $
where nextNumber x = do parseSymbol *'*" map (showResult . parse parseExpr) $
y <- parseNumber lines cs
nextFactor (x * y) where showResult (Just (x,[])) =
<|> "result = " ++ show X
do parseSymbol /" showResult _ = "error: syntax”
y <- parseNumber
nextFactor (x ~div™ y)
<|>
return x
== =
parseExpr: :Parser Int %11-15“
parseExpr = do x <- parseTerm % _/calcmp
nextTerm X 1+2
where nextTerm x = do parseSymbol "+" result = 3
y <- parseTerm 1+2*3 -4/ 5
nextTerm (x + y) result = 7
<|> 12
do parseSymbol *-" error: syntax
y <- parseTerm 1+Xx-5
nextTerm (X - y) error: syntax
<|>
return x
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% ./calcmp
5+4*3/ 2

11

5+2/0 - 3

error: division by O
1/2-1/6

1/3

(1+2)*3

error: syntax
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