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1. Haskell
Haskell
Haskell
2. Haskell
2.1.
C, Java ML
Haskell
{-
-}

-- 2 1 1
fact n = if n==

then 1

else n * fact (n-1)
add x y = xty -- "a”
fx=

let gy = y*y -- let, where, of

hz=2z¥2 --

ingx/hx --
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Haskell

;Fact n = if n==0
then 1
else n * fact (n-1)

;add X y = x+y ==
;Fx =
let {gy = y*y -- let, where, of {
chz=2z%2 --
} -- }
ingx/hx
Haskell 8
2.2. Haskell
2.2.1.
Haskell
—_— (first class object)
i=1

double x = x*2
add x y = x+y

- letrec
fact n = if n==

then 1

else fact (n-1)

. - *cons®, "

1 + len ss
0

len (s:ss)
Ien e

x+ry=(x+y)*y

let

€Y

"len”
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( )
fact (n-1)

)
anotherLongLongint... (

2.2.2.
Haskell

Haskell
Haskell

i::Int
i=1-- (

fact :: Int -> Int
factn=...( )

len :: String -> Int
len (s:ss) = ...( )

- (
add :: Int -> Int -> Int
add x y = x+y

- p-> 0
map :: (a -=> b) -> [a] -> [b]
map f [1 = [1

D ->(

2) > ...

Haskell

Xty

func, alongNameFunc, fooBarBaz,

)

C Java

Tree, Address, Person, UFO, Dog, -..

-> ( )
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map f (x:xs) = f x : map f xs

2.2.3.
Haskell

head [1,2,3,4]
==>1 :: Int

head ["Jan", "Feb", "Mar"]
==> "Jan" :: String

Java 5.0 Haskell

2.3. Haskell

2.3.1.

Haskell

Int( )
Integer(

Float( )
Char( )

String( [Char]

Bool )
[al( )

[a]

C++ template Java 5.0 Generics
List<String>

)

)

(a,b), (a,b,c), (a,b,c,d),...( )

2.3.2. data

325, 1.414, "c*", "string"
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2.3.2.1.
Haskell data

amazon Goods
data Goods =

CD | Book | Video |

Toy | Furniture | Electronics
Goods CD, Book, Video, ...
CD Book

toString :: Goods -> String
toString CD = "CD"
toString Book "Book"
toString Video = "Video"

case ... of
toString

toString s =
case s of
CD -> "CD"
Book -> "Book"
Video -> "Video"

2.3.3.

MkPerson id

data Person = MkPerson Int String String

Person
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MkPerson Int -> String -> String -> Person
Person
-- T ( ) ;
-- show Int
showPerson :: Person -> String

showPerson (Person id name addr) =
++ name ++ "

"id:" ++ show id ++ " name:"

data Person2 = Person2 {pid::Int,

address:" ++ addr

pname, paddress::String}

C Java
(pid::Person->Int, pname::Person->String
) pname (Person2 5 "Michael™ "somewhere'™)
==> "Michael"
= Person2 Int String
2.3.4.
a 2 (x,y)
Point a
data Point a = Pt {x,y :: a}
a 2
Tree a
data Tree a =
Branch a (Tree a) (Tree a)
| Leaf a
Tree
( ) a
7
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a (>»ab
3.
3.1. let, where --
let where
func x = let gy =
hz=...
in ( )
func x = ( )
where
gy = ...
hz=...
3.2. A
A
¥X > x+1 ¥

add

add :: Int -> Int -> Int
add = ¥x -> ¥y -> x+y

(id,name) = (100, "Bob™)

-- getPerson :: Int -> Person

showPersonName :: Int -> String
showPersonName id = (¥(Person _ name _) -> name) getPerson id

E;(a,b) -> a+b) (10, 63) ==> 73

>

case
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3.3. 1?7 Haskell

€))

infixr 0 $
(%) :: (@a->b) >a->b
f$x=*Fx

T (@ (h (1+41)))
F$g$hs$ I++r

flip, curry, uncurry, zip, .
let A

flip :: (@->b->c¢c) ->b->a->c
flipf=¥b->¥a->fab

curry :: ((a, b) >¢c) >a->b ->c
curry T = ¥a -> ¥b -> T (a,b)

uncurry :: (a-=>b ->c¢) -> (a, b) > ¢
uncurry f = ¥ab -> f ab

(.) i:(b->c¢c) >@->b) >a->c
f.g=¥->Ff(@x)

zip :: [a] -> [b] -> [(a, b)]
zip (a:as) (b:bs) = (a,b) : zip as bs

infixr

zip _ _ =0

4.

4.1.

Java Object equals
toString

9
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data Color = Red | Green | Blue

equals :: Value -> Value -> Bool

equals Red Red = True
equals Grenn Green = True
equals Blue Blue = True
equals _ = False -- _

equals :: Tree Color -> Tree Color -> Bool
equals (Branch v a b) (Branch v* a" b") =

equals v v* -- equals Color -> Color -> Bool
&& equals a a" && equals b b* -- equals
equals (Leaf v) (Leaf v*) =
equals v v -- equals Color -> Color -> Bool
equals _ = False
Haskell
Yes
(
1.
2.
4.2. Eq:
Eq
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class Eq a where
(==) :: a -> a -> Bool

a
Color Tree Color

instance Eq Color where

Red == Red = True
Green == Green = True
Blue == Blue = True

== = False

instance Eq (Tree Color) where
(Branch v a b) == (Branch v" a" b") =
v = V" -- == Color -> Color -> Bool
& a ==a" && b == b" -- ==
(Leaf v) == (Leaf v") =
vV == V" -- == Color -> Color -> Bool
_ == = False
Tree a
Color

instance (Eq a) => Eq (Tree a) where
-C )
Eq a
(Eq a) =>

4.3.

Haskell
Ord Eq ==

class (Eq a) => Ord a where
<), (<9), 9), ¢3) :: a->a -> Bool

Tree

max, min a->a->a
Eq Ord Eq
Ord Ord Eq
5.
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