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- Bool ={ True, False }

« Char={'a",'b, ... }

- Int={...-2,-1,0,1, 2,3, ... }
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main = print £

main = print £
II.I f::Int
f

= read "80 f = read "80"
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defaultLines: :Int
ul, ol, 1li::String -> String
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luckyNumber = (7 :: Int)
unluckyNumber = (13 :: Integer)
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- Z A7 3 (Polymorphic type)
- BEHEBALE

length :: [a] -> Int

zip :: [a] -> [b] -> [(a,b)]

- BRRIEDKIGEAICBIEYSD
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data Anchor = A String String

- FHLUWWE Anchor 2 &

- A HY Anchor D T—ARaAVLSUA
- A (2D String 74— ILEZEED
A :: String -> String -> Anchor

href = A "http://www.sfc.keio.ac.jp/" "SFC Home Page"

- T—HRAVANSOBINE— 2 &2 TIT4—ILRIZTOERT S

compileAnchor (A url label) = ...
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data Anchor = A { aURL :: String, alLabel :: String }

c IRNIWEFSOTIA—ILRETOERT S

compileAnchor (A { aURL = u, alabel =1 }) = ...

anchorUrl (A { aURL = u }) = u

« T4—ILESANILIEELIFELTRIATES
- aURL :: Anchor -> String
- aLlabel :: Anchor -> String

href = A "http://www.sfc.keio.ac.jp/" "SFC Home Page"

main = do print (aLabel href)
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data Anchor = A { aURL :: String, alabel :: String }

href = A "http://www.sfc.keio.ac.jp/" "SFC Home Page"

main do print href

print (href { aLabel = "that" })
1

|

[A "http://www.sfc.keio.ac.jp/" "SFC Home Page" |ZHAN

[A "http://www.sfc.keio.ac.jp/" "that"lZH N
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data Stack a = MkStack [a]
/

A

\

Gl
MkStack [True, False] -—- Stack Bool
MkStack ['a', 'b', 'c¢'] -- Stack Char

MkStack ["aa", "bb"] -- Stack String
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data OpenMode = ReadOnly | WriteOnly | ReadWrite

- OpenModeE DEIXIIIDDT—AAV RISV ATHELZEMNTES.

- OpenMode (I3 DNDIEZHFHD:
- ReadOnly
* WriteOnly
- ReadWrite

- Bool (&% &5

data Bool = True | False
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- CEEEM union LRILIDICHARETERT ACEMNTES

data PTItem = Param Int | Text String

- PTItem D{EIL Param EEHH, Text EXFIDELEDL

MTBH S

Text "daikon"
Param 5

isText::PTItem -> Bool
isText (Text ) = True
isText (Param ) = False
text: :PTItem -> String
text (Text s) = s

text (Param ) = " (param)"
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Empty @ Push

data Stack a = Empty | Push a (Stack a)

- Stack a DB

Emtpy

Push 1 Empty

Push 2 (Push 1 Empty)

Push 3 (Push 2 (Push 1 Empty))

- Stack a DEZSHEIT D

isEmpty::Stack a -> Bool
isEmpty Empty = True
isEmpty (Push _ ) = False

top::Stack a -> a
top (Push x ) = x

pop: :Stack a -> Stack a
pop (Push s) = s
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type MyList a = [a]

-MyList ald [a] &ERIC
- [a] [T BEHIE MyList a [TESTENTES
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newtype T v, v, ... D t
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. type
e variables
type constructor P data constructor

T ARICARIEMTAIETHLLEEES
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newtype StackNT a = MKStackNT [a]

data StackNT a = MKStackNT [a]

T—RAAVARS AN —D721T0D) data EE EIFEALERL
- newtypeD A HAERFT IR AN B fi
- StackNT a [FEHIZ [a] ELTREINTLS
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- sort :: [a] -> [a]

- sort [FEBEDEDYRANEHUVEZSZENTESHITTIEAEL. |EFBEFZRALEL
ELNFELY.

- BOSA(EIZ, I5K)
CBO%S
L BOSADETBRRTORISRDISAAV I ERET BUENDS.

- 5]: oxrd V5 X
- ord VS RICETAEDEIILRTEIENTES

sort:: (Ord a) => [a] -> [a]

- (0rd a) => [FREH a IZx9 5FHFIZMATLNS
- a lf Ord Y5 RIZET BB CHULVELFARLY
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- f5: Eq V25X
- Eq 95 R[E Ord 95ANDA—/UF X
- Eq 95 R[E (==) NITRAYYR

A—INYS R
DIAAIIR: (==), ...

BIISX
DZRAAIYR (<=), (>=), ...
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-Eq VU7X

class Eq a where
(==), (/=) :: a -> a -> Bool -- DSARAAIYREDEE
x == y = not (x /= vy) - (==)IFRAYYRDTI4+—ILERE
X /=y = not (x ==y) -— (/=) ISRAYIYYRDT IA—ILEE

- 0rd VS R(Eq VTRER—INTITRES B)

class (Eq a) => (Ord a) where
compare :: a -> a -> Ordering
(<), (=), (3), (>=) :: a -> a -> Bool
min, max i a > a -> a
compare x y | x == = EQ
| x <=y = LT
| otherwise = GT
X <=y = compare x y /= GT
X < y = compare x y == LT
X > y = compare x y /= LT
X > y = compare x y == GT
max xy | x <=y = vy
| otherwise = x
min xy | x <=y = x
| otherwise = y




instance®

- BNHLISRIZBLTWSIEZES

data Anchor = A String String

instance Eq Anchor where
(Aul) == (Au'l') = (u=u'") & (1 ==1")

-deriving B

c DSAA)YRNBMIEIGESICIEIV AT LAIZEBEFELEITLELTES
- Eq, Ord, Enum, Bounded, Show, Read

data Anchor = A String String deriving (Eq, Show)
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Num
Int, Integer,
Float, Double

Bounded
Int, Char, Bool, (),
Ordering, tuples

IO, IOError,
(->) Kot

Functor
IO, [1, Maybe

Enum

(), Bool, Char,
Ordering, Int, Integer,
Float, Double

Real
Int, Integer,
Float, Double

Fractional
Float, Double

Monad
I0, [], Maybe

RealFrac
Float, Double

Floating
Float, Double

Integral
Int, Integer

MonadPlus

RealFloat 10, [], Maybe

Float, Double
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data Rat = Rat Integer Integer

main = print $§ Rat 2 3

- print $4HZ&IFTELGLY
- print [¥ show AV YFREERIN TELTIHLFAL
- print::Show a => a -> IO ()

data Rat = Rat Integer Integer deriving Show

main = print $§ Rat 2 3

- INTHLERULWAW S HMOERTNMNIRat2 3IOFETENLLLAELY
- B4 T show *UvRZE=E&ET 3

data Rat = Rat Integer Integer

instance Show Rat where
show (Rat x y) = show x ++ "/" ++ show y

main = print $ Rat 2 3
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s DTA4—ILREFESTEZTELTHS.

data Rat = Rat { num::Integer, den::Integer }

instance Show Rat where
show x = show (num x) ++ "/" ++ show (den x)

main = do print $ Rat { num = 2, den = 3 }
print $§ Rat 2 3

- DBORLECHITEIESTNIEELN?
- MAERE DN ZEEE

data Rat = Rat { num::Integer, den::Integer }

instance Show Rat where
show x = show (num x) ++ "/" ++ show (den x)

add: :Rat -> Rat -> Rat
add x y = Rat { num = num x * den y + num y * den x,
den den x * den y }

main = print $ add (Rat 1 2) (Rat 1 6)
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class Num a where
(+) :: a -> a -> a
(*) :: a ->a ->a
negate :: a -> a -— HBWE (-):: a ->a ->a
abs :: a -> a
signum :: a -> a -- abs x * signum x == x Zml=9 &
fromInteger :: Integer -> a

LE6DZFFEL, RatZNUMISRADNDA U AREZRIZT B

instance Num Rat where
x + y=Rat { num = num x * den y + num y * den x, den = den x * den y }
Xx *y =Rat { num = num x * num y, den = den x * den y }
negate x = x { num = - num x }
abs x = Rat { num = abs (num x), den = abs (den x) }
signum (Rat n d) | n == = fromInteger 0
| n >0 && d > 0 || n < 0 & d < 0 = fromInteger 1
| otherwise = fromInteger (-1)
fromInteger x = Rat { num = x, den = 1 }
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rat.hs

import System.Environment
import Data.Ratio

data Rat = Rat { num::Integer, den::Integer }

instance Show Rat where
show x = show (num x) ++ "/" ++ show (num y)

instance Num Rat where
instance Fractional Rat where
x/y= ...

fromRational x = Rat { num = numerator x, den = denominator x }

main = do args <- getArgs

x <- return (read (args !! 0)::Integer)
y <- return (read (args !! 1)::Integer)
u <- return (read (args !'! 2)::Integer)
v <- return (read (args !'! 3)::Integer)

print $ Rat x y + Rat u v
print $ Rat x y - Rat u v
print $ Rat x y * Rat u v
print $ Rat x y / Rat u v

- ROREEBELDHETTARSELGTSL
- SHOFEBRISBRN IO TLVEL
- PEERTLUEZEEIZHBICEDENH D IEH>ELHL
- FTERERNBREIZELDLGO M THESEBHTRIRLEZL
- BlYEIXTEGLID?
« Fractional V5 AMNA 2 ARA XZ9 % (Data.Ratiozimport)




