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module description
Prelude ERHGEAMER ISR
Data.Ratio HEH
Data.Complex BEEH
Numeric B
Data.Ix EEEH OIS (BLFIDRZFTHA)
Data.Array fic 5]
Data.List YANEZROBE#KGE
Data.Maybe MaybeEFF
Data.Char X FREROEMGE
Control .Monad EFFEROBEGE
System. IO AN
System.Directory TR )R4E
System.Environment | AYUKR5|IHOREBEEHLE
Data.Time H B

See https://downloads.haskell.org/~ghc/latest/docs/html/libraries/
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module B

module name where

- name NDED1—ILEZEET 5.
c BEDVA—ILRAIIKXFTIROSH &
- BHDABRZEN . ITOIECIELTES.
c BEVA—ITEBINI=IOTA4T4 (R, B, B, OSRGE) Hist
HIZTXFRAR—bEN 5.
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module FileUtils where

data SomeType = ConsA String | ConsB Int
makePath =

forceRemove = ...
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module FileUtils (makePath, forceRemove) where

s TXAR—FLEEWLEDZTYRNT B
- L3EMDE & Tld makePath & forceRemove DHMNIHRHR—
fen, mIFESNnS.

module FileUtils (joinPath, (+), concatPath) where

- TRAVARSVRUNDED XTI F RAR—FFHYAMELZE
MTED.
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module AnyModule (SomeType (ConsA), a, b, c) where
data someType = ConsA String | ConsB Int

« T—HAVARSY%S ConsA =T —43%E SomeType E—H#EICTF
AR—+9 5.
- consB [FITFXFAR—FEINELN.

module AnyModule (SomeType (ConsA, ConsB), a, b, c¢) where

- T—ARAVARSY42 ConsA LU ConsB DHAMNIFRAR—LEIN5.

module AnyModule (SomeType(..), a, b, c) where

- SomeType DI RN TDT—HAVALSIVEE LV ITL—ILEIRN LA T FRKR—rENS.
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module LineParser
(module Text.ParserCombinators.Parsec.Prim,
LineParser, indented, blank, firstChar, anylLine) where

import Text.ParserCombinators.Parsec.Prim

- Text .ParserCombinators.Parsec.Prim CEZE N

I RTOIOTATADNIFXFRAR—FENS.
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module Main(main) where

-Main EVa—)L

‘main NDHNIFAR—,INS.

-main DL (I0 a) TLELTIIUMFZELY.
-main (7O S LDIUN)—RAV MRS
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import 5
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import Text.Regex

ﬂ_l%_ﬁ ét}%\i%é(i, EVA—IVTERSNIZTARTOIVTATAHA
AR BT TATAEY RS B ETEIBT B TES,
c T—ARAVAMSOREIT—AEIBIE—HEIZIEET A L.

import Text.Regex (mkRegex, matchRegex)

cAVKR—MLEWI O TATAFIEET HA_ELTES.

import Monad hiding (join)

- Monad TEZEIMNTIz join UANDIUTAT4ZAR—F T 5.
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s IVTATAIEED - LB ITEROTEICEBESN-ARTO R TH A
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moduleName . entityName

c AVR—=MLE=I o TAT AR EIN =B RIHAINIED 21— LB FEHIR LT
2D ATHATHENTES.

import Text.Regex (mkRegex)
. mkRegex ...
. Text.Regex.mkRegex ...

: E‘ﬁ;ﬂﬁfi{ﬁ:% BIDHZEAVR—RLIZLMEEIZIE, qualified #{FIFTAUR—bT
\-
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import qualified Text.Regex

c AVUIR—IT HEFIC as ZFSTED 12— ILAICRIZZF(THIELTES.

import qualified Distribution.Simple.GHCPackageConfig as Conf
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1+2+3+4 = 10
12+3*%45 = 147

- A, ANSNT=XFFHIZFa (token) DYAMIZEIRT 5.
12+3*%45 ‘
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data Token = Num Int | Add | Sub | Mul | Diwv

- FAITHFENES (IR DELLH.

tokens: :String -> [Token]
tokens [] = []
tokens ('+':cs)
tokens ('-':cs)
tokens ('*':cs) Mul: (tokens cs)

tokens ('/':cs) Div: (tokens cs)

tokens (c:cs) | isDigit ¢ = let (ds,rs) = span isDigit (c:cs)

in Num(read ds) : (tokens rs)

Add: (tokens cs)
Sub: (tokens cs)

- span [JJARAMDEBENEHZRHI=-T A ZIY H9 BEAZR
- span :: (a -> Bool) -> [a] -> ([al, [al)
- span (< 3) [1,2,3,4,1,2,3,4] = ([1,2],[3,4,1,2,3,4])
- span (< 9) [1,2,3] = ([1,2,3]1,11)
- span (< 0) [1,2,3] = ([]1,I[1,2,3])
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Token.hs<—— GhCTET7AILRZED1—IILAICEHOEIRLELNHD.

module Token (Token(..),6 tokens) where
import Data.Char

data Token = Num Int | Add | Sub | Mul | Div
deriving Show

tokens: :String -> [Token]
tokens [] = []
tokens ('+':cs)

Add: (tokens cs)

tokens ('-':cs) Sub: (tokens cs)

tokens ('*':cs) Mul: (tokens cs)

tokens ('/':ecs) = Div: (tokens cs)

tokens (c:cs) | isDigit ¢ = let (ds,rs) = span isDigit (c:cs)
in Num(read ds) : (tokens rs)

tokenTest.hs

import Token

main = do cs <- getContents
putStr $ unlines $ map (unwords . (map show) . tokens) $ lines cs
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calc.hs

import Token

calc::[Token] -> Int
calc [Num x] = x
calc (Num x:Add:Num y:ts) = calc (Num (x+y) :ts)

main = do cs <- getContents
putStr $ unlines $ map (show . calc .tokens) $ lines cs

- RITH

% ghc calc.hs

% ./calc

1+2

3
1+2+3+4+5+6+7+8+9
45

14+2*3-4/5

1
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- 1+2*3 Z 14+ (2*3) LBIRI BH=HIZIE, FAD)RLEE
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BB (ZTEET.

B ARET—ARBRELTEELET.

data ParseTree = Number Int |
Plus ParseTree ParseTree |

Minus ParseTree ParseTree |
Time ParseTree ParseTree |
Divide ParseTree ParseTree

Plus

1+2*3 #

Time
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c N—HIIRDODBEEFHBET.
[Token] -> (ParseTree, [Token])

- FEDFINEZ SN, BHLTHELEN-EXKEERYDEADFIEZRLET.
- DX (BNF)

term ((H+H I n_n) term)*
number (("*" | "/") number)*

expr ::
term ::

BNFTIL(...)*[&{...} TEHINBEIELZL. 0ELUEDERYRLEEKT S.

[Num 1, Mul, Num 2, Add, Num 3]

- ((Time (Number 1) (Number 2)), [Add, Num 3])

term /\—Y
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import Token

data ParseTree = ... deriving Show
type Parser = [Token] -> (ParseTree, [Token])

parseNumber: : Parser
parseNumber (Num x:1) = (Number x, 1)

parseTerm: : Parser
parseTerm 1 = nextNumber $ parseNumber 1
where nextNumber x = x

parseExpr: :Parser
parseExpr 1 = nextTerm $ parseTerm 1
where nextTerm(pl, Add:11l) = let (p2, 12) = parseTerm 11
in nextTerm(Plus pl p2, 12)
nextTerm(pl, Sub:11) = let (p2, 12) = parseTerm 11
in nextTerm(Minus pl p2, 12)
nextTerm x = x

main = do cs <- getContents
putStr $ unlines $ map (show . fst . parseExpr . tokens) $ lines cs

parseExpr » parseTerm parseNumber

nextTerm nextNumber



parseExpr D E1E

parseExpr [Num 1,Add,Num 2,Add,Num 3]
= nextTerm $ parseTerm [Num 1,Add,Num 2,Add,Num 3]
= nextTerm (Number 1, [Add,Num 2,Add,Num 3])

= let (p2,12) = parseTerm [Num 2,Add,Num 3]
in nextTerm (Plus (Number 1) p2, 12)

= let (p2,12) = (Number 2, [Add,Num 3])
in nextTerm(Plus (Number 1) p2, 12)

= nextTerm(Plus (Number 1) (Number 2), [Add,Num 3])

= let (p2,12) = parseTerm [Num 3]
in nextTerm(Plus (Plus (Number 1) (Number 2)) p2,12)

= let (p2,12) = (Number 3,[])
in nextTerm(Plus (Plus (Number 1) (Number 2)) p2,12)

= nextTerm(Plus (Plus (Number 1) (Number 2)) (Number 3),[])

= (Plus (Plus (Number 1) (Number 2)) (Number 3),[])
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eval: :ParseTree -> Int

eval (Number x) = x

eval (Plus pl p2) = eval pl + eval p2
eval (Minus pl p2) =

eval (Time pl p2) =

eval (Divide pl p2) = ...

main = do cs <- getContents
putStr $
unlines $
map (show . eval . fst . parseExpr . tokens) $
lines cs

String —> tokens > parseExpr > eval P> Int
[Token] ParseTree
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calc.hs

import Data.Char ———
E1741

data Token = Num Int | Add | Sub | Mul | Div

data Rat = Rat Int Int ¢ feale

ata Rat = Ra nteger Integer 243%4

) 14

tokens: :String -> [Token] 3/4%5

tokens = ... 15/4
1/2-1/6

data ParseTree = ... 1§3 /

type Parser = [Token] -> (ParseTree, [Token])

parseNumber = ...

parseTerm = ...

parseExpr =

eval: :parseTree -> Rat

eval = ...

main = do cs <- getContents

putStr $ unlines $ map (show . eval . fst . parseExpr . tokens) $ lines cs




