040 0O0O0O0

goboooboobobooooaao

_noodoooodbooogooodgooodooooodaood

gogo Oad-hoc-0 0000000000000 OO0ODOOOOOOOOO

gooog Odynamicbindingd O 00 00000000000 0O0OOOOOO0OOOODOO
goboboooboooooooboobbbobooobooooboboboooon

ugboooooboooboogo 00000, overloadingdC 0000
o0o000o0o0O0o0odbo00oodooOo0oUoOobO0UU0 coo+bOobOO0OO0bD intDDOO0OD
U0 doubled DO O00OOOOOOO0OO0OO0DOOODOOOODOOOOOOOOOODOOODDO
gobooboooooobooooobobboobobobooobbboooooboouooogaon
gobooooobooboboboobobobooboooooobooomooobooooooooogon
gobooboboboobboboooboooD

ubogboouogoobobooboouooboobboboobooobobooooooooon
gooboobooooboog

HaskelD DOOODOOODOOODOOD0O0OO0DO0ODOO0ODOOOOODOO0O0OOOO0OO0OO0O0OODOOO00OO
gbbooobobbooboobobbbobaoobog:

twice X = X + X;

gbboooxboooooooooobooboobo+«0b0ooboobbboogd
O000OHaskelOOOODODDODODODOOOODODODOOOOO gooooobogooon
gon

41 JO0O0O0oboobooon

goodbodooooobgbooboooonoobooooooooobooooogbooon
O00oo0ooooobooboooooooooooooooo O inheritancél
O encapsulation O 30000000000

goog goooobooboooboboobobobooboboboboooboon
HEN
gooon

goooooobbobbboboboboobobooboobobooobobboobboboobD
vgodoobuoobooobbbbooobobbooooooboobooobobobobobboooo

Doo0D0D0D0000000000000000000000000000000000 parametri€l0000000
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goboobooooooobbooobooogobboobooobooboobbooooooboobooa
gdoooboboboobbbbobobobobodobboboooooooouoobobobobbbod
uboooboobooboobooooon

42 OO0OO0OOODOOODObObObOObOO

HaskellD MLOOOOOOOOOODOOOOODOOO (constructory 00O
(algebraicdatatype) OO0 00000000000 OOOO0O0O0OOO0OOOOOOOOODOOO
goodgoobuooguooobooobbooobo bbb oboobbboboooobbooa
godbooouoboboobbboooobbboobob bbb oo b oouo
O00oOoOO0OoO0OO00OOooOoOoOoOoOooOoOoooooOoo

gogbbobobdooouobobodoboubobuobdoo oo oo booobbobooo
goobooboobbbooooobbooobbboooobobooboodobnbooo LoD
O00000ooOoO0OoO00OmOo00OO0O000OO00O0oOODO000OoOoOoooDooOOoDOOOO
ooty oo bbb oo boo b
gooboobobobobob bbb oo bbb oo oo oDoobbooo
O000mMO000Javad 0000000 O0OD0OD string0000000O0ODOOOODOOODO
goobooooooond

Jobooooooboob o000 obboooo b0 ogoooDoboooono
godobboooobooooooobboooooobbboobbooooobooboboooobn
ygooobbooboouooooo

4.3 HaskellDOOOoOO

0000 HaskelDOODOOOOOOOOOODOODDODOEQUOUDOODOOOOOOODOD
HaskellD O COOOO0O0OO00=M 000000000 Integerd 000000 Doublell OO0

O000000000000000000OHaskelD OOO0O0O0O0D0OO0O0OOCOOOOOO0O

member x [] = False
member x (y:ys) = x==y || member x ys

subset xs ys = all (\ x -> member x ys) Xs

00000 member 0 subset0 00000 Omember 5 [1, 4, 710000 [Integer]O0 0000
000000000 Omember "Kagawa" ["Tokushima", "Ehime", "Kochi"] O O OO [String]
O000000OO000o0DO0o0ooO0ooo0oOodOod Omember (\ x -> x-1) [\ x > x+1, \ X
->x2]0000000000000O0DO0O0DOOoO0OooOOaao

0000 Omember O subset 00 OO0 O00O0O0O0O0OO0O0OODOOOOOODOOOOOOOO?
Schemé] O ODDOO0OOD0OO0OO0OODODOOOOOODODOODOOOOODOOOOOOODOODOOOOO
0000000000000 0OD0O00000000D0O00D0000O000 OHaskellDO oo OGO
0dddooobooboOodobOdoOOobOo0oobODoOoDoDOobOOoOoobOOobObOo0o0ooobooOoOooaon
odad

HaskelD O OOOOODODOOOOODOOOOOOOOOODO -00000O0O0OO0OOODOO
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Uooooboooboobobbmbo0boooobDbbOl Umemberd subset OO OO0
gobogoaon

member ::

subset ::

000 “Eq a ="0000000a0000000 EgOOOOODOOOO ugooboan

00000000000 000DoDoOO0OO0typeconstrant D O00OEqOD O 000000 O==00

gboooboobbooooooboboobbobo
ubooouoouoooboboboobobboobobouobooobobobobobobooobbo

0000000000000 00000000000n Oooooon
000000 OHaskellD OoooOnO O00mMJavad OO0 O0O0OO0ODO0O0OO0DOODOOO
02

44 JU00U0O0OoooOooooon

gooooooooo oooooooobooo
00000 classO0 00000000000 O0OO00O0OEQOODOOODOO HaskellDOOOOOODO

O Preluded D OO0 I
class Eq a where
(=), (/=) :: a -> a -> Bool
a/=b =not (a ==hb) --Q0Q0oOoooooo

O00MOa00000 EgO00OO000000OOa->a ->BoolOOOOOOO 20000 (==),
(/00000000000 DODOO000DO0ODDO
000000 §3900000 Directiond EqO O OO DO DO OO Directiond EqO
0000000000000 00Oinstance0 0000000 OOODODO
instance Eq Direction where

Up == Up = True
Down == Down = True
Left == Left = True
Right == Right = True

== = False

(/s U000000booobboobboobboobbobbbobbbooobobbobbg
gbobooobooooobobooob

O00OTreed 0000000 oooooong
instance Eq a => Eq (Tree a) where

Empty == Empty = True
Branch 11 nl rl == Branch 12 n2 r2 = 11 == 12 & nl == n2 && rl1 == r2
== = False

“Eq a =>"0000 Tree a0l O0O0ODO0O0OO0ODO0O0ODODOOO0ODLO aU0OO0Ooobooobooo
gbogboobooobobobod

0000000000000 Javad 00000000 HaskellDOOOOOOOOOOOOOODOOOOOO
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oo oooboboobobbU b0 oooobobDoboboooo 2000
gobgbobooboobobbobbodoboobbouoouoboouobdEegbgguooaooon

00 4.4.1 Bool O :

data Bool = True | False

U Eguooooooooboobbobbommooobooonoobooooobooooooooboond

4.5 Dictionary-Passing Stylé] [

O0000D0HaskelD OO0 00O O00O0OO0O0OODOOODOOOOOOOmMDOOODOOODOOOD
0000 HaskelOOOOOOOOOOOOOOOOOOOOODOOOOOOOOOOOODOODOO
ood

gbooboboooboobpooobooboooooboooboboboobboboooobboboo
goobboooobbooooooobooon

gbobboogoobogoogoooooogbboogboobgbbooogoon

type Eq’ a =
eq’ :: EqQ’ a -=> (a -> a -> Bool)
eq’ = -- (==)00000
ne’ :: Eq’ a -> (a -> a -> Bool)
ne’ = -- (/00000
00 Eq’ al00O00O00O00O00O0OO0OOO0O0 O method dictionarl D OO O 0O O
000000000 00000000000000000000000000
egDirectionDic :: Eq’ Integer

egDirectionDic = (egDirection, \ a b -> not (egDirection a b))

where Up ‘eqDirection‘ Up = True
Down ‘eqDirection‘ Down = True
Left ‘egDirection‘ Left = True
Right ‘egDirection‘ Right = True
_ ‘eqDirection‘ _ = False

eqTreeDic :: Eq’ a -> Eq’ (Tree a)
eqTreeDic (eqA, _) = (eqTree, \ a b -> not (eqTree a b))
where Empty ‘eqTree‘ Empty = True
Branch 11 nl rl1 ‘eqTree‘ Branch 12 n2 r2
= 11 ‘eqTree’ 12 & & nl ‘egA‘ n2 && rl ‘eqTree‘ r2
‘eqTree’ _ = False

ggboodo ... ==tbgdgbboobooobobbooboboooboobobboogoggoaon
gboboboboooboooooobobooooooooboobooobooboobon



member’ ::
member’ d x
member’ d x

alse
qQ’ dxy || member’ d x ys

m ‘Tl

subset’

subset’ d xs ys = all (\ x -> member’ d x ys) xs

gboggboobooobobbobobbbboobobboouoooouogoobobobboooooooo
goooo

member Up [Up, Down, Left]

+— member’ Up [Up, Down, Left]
subset [Up, Down] [Up, Down, Left]
— subset’ [Up, Down] [Up, Down, Left]

0000000000 Dictionary-Passing Style O OO HaskellDO OO O OO OODOOOOOOO
oo oo ooooooooooon
00000000000000000000000000003%0000000000000000
goooooooooogoobobooooobooooobooooooboboobooooooobog

045100000000000000 lookup:
data Maybe a = Just a | Nothing

lookup :: Eq a => a -> [(a, b)] -> Maybe b

lookup x ((n,v):rest) = if n==x then Just v else lookup x rest

lookup x [] Nothing

O Dictionary-Passing Stylel 0 0 O O lookupD:
lookupD :: Eq’ a -> a -> [(a, b)] -> Maybe b

00 IeckupO OO OO0OOODODOODOOOOOOON

46 U0ODOOODOOO

EqU 00000000000 00D000Oxd, Show, NumOD D OO M ODOOD0ODOODOOODODO
ggoooooobbooboboom

‘0000000000000 000O00O0DO0D0O0O0ONONOoooDog
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class Eq a => Ord a where
<), k=), =), & :: a -> a -> Bool
max, min i a->a ->a

class Show a where
show :: a -> String

class (Eq a, Show a) => Num a where
), (-, (M tra->a->a

fromInteger :: Integer -> a

class Num a => Fractional a where
N tra->a->a

ord0000DO0OShow DODOODDUOONuMD Fractional UOOOOODODOO0OOOODOOOO
000000000 000oO0bo0oOboODO0Ob0O0DL, 3. 140000000000 OHaskello OO
goodg

1 :r (Num t) => t

3.14 :: (Fractional t) => t
oo0dbooobooooo

000000 ==0000000000000000000000000000o0rd0OOODOO0O
00000000000 egb00o0o0boo0boooobobooooog

Show,Eq, Ord0 0000000000 DOOOOOODOOOOOOODOOOOODODODODOOODOOO
0000000000000 0000000 derivingDOOODOOOODOODODOOO OHaskelld
0o0o00oooooooboooooooooooooboooDoooDoooooooboooooooDoDoo

oono
data Tree a = Branch (Tree a) a (Tree a) | Empty deriving (Eq, Ord, Show)

UO00Treed 000 ==,>show0 00000 0ODOOOOOO

046.10000000000000000
data MyList a = MyCons a (MyList a) | MyNil

UD0derivingUUOUOOOOEqUDODOO ord000O0O0O0O0OO0O0OOODODOODODODOrd0O0OODO
gbooooboboboooboooooboo
gbooboobooo0oooboo0oooboo0oob0obb0UbEDDODDOD==00000 ordO0O
Ub0<=0000000000b000u0booooooooooooooooo.
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O0OD0UOO0OOHaskelDOODODOODOODOQOOOOOOODOUOOOODOOODOOOOODOODODOD
gooobobooooboboobooobuoooooobooobooog

gbobobougboboboooboboboobobobobobooouoboboboboboooboo
00000000000 00000D0D0O0D0DO0000000000 OHaskelldOOOOO Integer
O CharU [Integer]0 000 ShowO O OO OOODODODOODOOOODDOOOOODDOOODOO
gbboboobubobooobbooooooooooo

-- let impossible = [1,’a’,[1,4,7]]
-- in map show impossible

gbooboooooboobooboobboboobboooooboboooboboboboobon
gooboobobbobobooobobboooboboboooboooobobobobbon
oobooobooon
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0o00o0ooooooooooboooooboonD “obobobo0"o0b0b0bO0ob0o0oOooDOon
00000000 oo oo ooooooooo
O0o0o00oooooooboooooobooooooo oo oooooooooooon
gobboobdoooubooouooobooboobooboooooooooo

oo ooooooogooooooooooooooooooooo
ood

SmalltalkD OO0 00 000 00000000000 ODOOO 400 e000oooDoonOon

JavaScrip0 00O OO0 O0O Uprototypel D D OO OO0 OO OOOooog
000000000 OoO00000O0000000000000Onon self00o0o0OO0OdoOonog
JavaScrip 0000 000 OO0O0OO [Bl00 600000000000 ODOOO JavaScript OO
goooooooon

CommonlLisd OO 0OO0OO0OO0ODOOOO CLOSOO O multi-methoddOD O OO OO
Jdd0dd0oddOobDOooboOooobooOobDz20b00b000000D0O0O0CDOODODOoO0oOOOoOoOooOa
goooooooooooooboooooooogao

Javall 0 Ochar,int0 double OO0 OO 000000000 ODOODOODODOODOOOOOOO
oo bbb oo ooooooonobooobooooon
gooooooooo
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