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Haskell DIEXEE 21—)L

module description
Prelude ERGREMERELEISRX
Data.Ratio HEH
Data.Complex BEEH
Numeric &
Data.Ix EELEHDO I (B DRAFTHA)
Data.Array B 51|
Data.List A NBEFRDORERGE
Data.Maybe MaybeE€7FF
Data.Char XFREAROBE#GE
Control.Monad EFFEAROEAKGE
System. IO AR
System.Directory T4 JR4E
System.Environment | OVYUKRG|IHORIETHLGE
Data.Time H i

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

- name NED1—ILEZEEST 3.
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module FileUtils where

data SomeType = ConsA String | ConsB Int
makePath =

forceRemove = ...
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- BEEITARTHIXRAR—rEND

module FileUtils (makePath, forceRemove) where

c TXRAR—FLFzLVEDE RS
- LEEMEE Tl makePath & forceRemove DH M I XR—
rEh, iKEEINn5.

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

- TRAVARSRUNDEDIETF RR—F B AMIELZE
MTED.
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module AnyModule (SomeType(ConsA), a, b, c) where
data someType = ConsA String | ConsB Int

- T—HAVAFFU%S ConsA T —43E SomeType E—#EICTH
AR—Fr9%.
- consB [FTF A R—FEN7ELN.

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

- T—ARAAV AT ConsA LU ConsB Dl AMNIFRAR—rEN5.

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

- SomeType NI ARTDT—RAVARSVIAE LUV TS—ILESIRILNIFRR—rEhD.
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module LineParser
(module Text.ParserCombinators.Parsec.Prim,
LineParser, indented, blank, firstChar, anyLine) where

import Text.ParserCombinators.Parsec.Prim

- Text.ParserCombinators.Parsec.Prim CEZE a1

I RTODIOTATADIFRR—FEN5.
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module Main (main) where

-Main EVa—)L

-main DHMNIFAR—rEINS.

-main DL (I0 a) TELTIHUMFARLN.
‘main [FT7ATSLDIUN)—RAU LS.
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import Text.Regex

H_I%_,? éb*?%b)\i%éli, EVA—ILTCEEIN=ITRTOIUTATADA
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c AIR—FTBITATA4E) AT AIETHIEBT A ENTES.

C F—AAVRRSIHRET AR E—#EITIEET AL

import Text.Regex (mkRegex, matchRegex)

cAVKR—MLEWI T TAEIEET H_ELTES.

import Monad hiding (join)

- Monad TEEINT: join UNDIUTATAEAVHR—FT 5.
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moduleName. entityName

c AVR— LI T4 TAIXEBMEIN-RBRIHINEIED 21— ILBZEHBR LT
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import Text.Regex (mkRegex)
. mkRegex ...
. Text.Regex.mkRegex ...
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import qualified Text.Regex

c AVUR—bFTBREFICas FFESOTEDA—IILAICRAZE(TITAZELELTES.

import qualified Distribution.Simple.GHCPackageConfig as Conf
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12+3*45 = 147
(14+42) * (3+4) = 21
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data Token = Num Int | Add | Sub | Mul | Div

- FAIIHFENGE S (AIERR) DELLH.

tokens: :String -> [Token]
tokens [] = []

tokens ('+':cs)
tokens ('-':cs)

Add: (tokens cs)

Sub: (tokens cs)

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

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

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

- span [FVADERENEHZERE-IT EHRZIYH TR
- span :: (a -> Bool) -> [a] -> ([al, [al)
- span (< 3) [1,2,3,4,1,2,3,4] = ([1,2]1,[3,4,1,2,3,4])
- span (< 9) [1,2,3] = ([1,2,3]1,11)
- span (< 0) [1,2,3] = ([]1,I1,2,3])
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Token.hs<—— GCTETFAMILBEZED 21— ILRBIZEDEDIRLENLHS.

module Token (Token(..),b 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 ('/':cs) = 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




HE MEE10—2

- FEYAREFHEL T, FHEEITVLELELS.
- FOTOTSLRRLEETIBAEHTY. 0 BHEFHBML TS,

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

- K174

% ghc calc.hs

% ./calc

1+2

3
1+24+3+4+5+6+7+8+9
45

1+2*3-4/5

7
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data ParseTree = Number Int |
Plus ParseTree ParseTree |

Minus ParseTree ParseTree |
Time ParseTree ParseTree |
Divide ParseTree ParseTree

Plus

1+42+3 | EE)

Time
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[Token] -> (ParseTree, [Token])

- FAIDIMNEZoN, FETLTHELA > EEXKREZYDFADINZTRLET.

- I DFEX(BNF)

expr ::= term (("+" | "-") term)*
term ::= factor (("*" | "/") factor)*
factor ::= number | " (" expr ")"

BNFTIE(...)*&{...} TEHINBIELZL. OEILLEDEYIRLEZEKRT S.

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

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

term /N\—H
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import Token

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

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

parseTerm: : Parser
parseTerm 1 = parseFactor 1

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

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

parseExpr » parseTerm > parseFactor
extTerm
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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),[])

14

N
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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 —> Int
[Token] ParseTree
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calc.hs

import Data.Char

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

tokens: :String -> [Token]
tokens = ...

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

parseFactor = ...
parseTerm = ...
parseExpr = ...

eval: :parseTree -> Int
eval = ...

main = do cs <- getContents
putStr $ unlines $ map (show .

eval .

fst .

parseExpr .

E1741

% ./calc

2 + 3 * 4
14

3/ 4*5

0

10 - 6 - 2 * 2
0

(L +2)*x(5 -3) / 3
2

- 3 * + 2

-6

tokens) $ lines cs




