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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;

gbboodgxbooobooboooboboobooboobo+«0b0o0obobbbaoodyd
O000OHaskelOOOODOODODODOOOODOOOOOOO goooooboogoooon
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0Jooobooobobbodoobooooooooobobooooooooobobooboobn
gooooooooboobooooogoooooooobon O inheritanceél
O encapsulation 0 30000000000

gooo oboooooobooogooboboooooooooooooo
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ggooobobobooobooouoboobooooobuooobooobooboooobobooboon
goboobooboobobooboooboooobbobobooboobobooobobbbbOoobo
gboooobooboooboon
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HaskellD MLOOOOOUOOOOOOOOOODOOO (constructory 00O 0O
(algebraicdatatype) 0000000000 DO0O00O000000OO0OO0OOODOOOODODODODOOO
gbobooboooooboobboobbboobobbobooobbooobobbbooooon
gbooooboobobobooobooooooboooboboboobooobobobboooobobobooyg
gbooboooobboboooboboobuobbooboboon
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gboboobobobobobooooooooboobobooboobobooooooobooobbooobooo
gbboobobbooobbmoboooobbooboobbooooboboobobooob b
ggogboooobobdabobuobob obboooooooobobboobobbobbooboaoon
oobooboobbbboobooo o0 ooooboobob000Om O0d gdavadl String
gooboobooooboobooboobobooobbO
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000D HaskelOOOOOOOOOOOOOODOOEQUOOODOOOOOOODDOD
HaskellD O COODO D000 ==M 000000000 Integerd 000000 Doubled OOD

0000000000000 000000OHaskelD OOO0O0O0O0DOOO0OOOOOOOO0O

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]0 0000
000000000 Omember "Kagawa" ["Tokushima", "Ehime", "Kochi"] O O OO [String]
O00000odbOoooooboooooooodod Omember (\ x -> x-1) [\ x > x+1, \ x
> x2]0000000000000O00O000000go g

O00DOOmember O subset 00 000000 D0OO0OO0OOODOOOOOODOOOOODOOO?
Schemé] D ODODOOOODOOO0OODODOOOOOODDOODOOOODOODOOODOODOOOO
0000000000000 000000000000000000000 OHaskellDOOOOO
000000000 boooooboooobo0 oo boooooooooooooboogo
oon

HaskelO O OOOOODODOOOOODOOOOOOODOOODO -000O0O0O0O0OO0OOODOOO
000000000 o0000 Moo dddddodd Omember 0 subsetd 0O O OO0
ooooooo

member ::

subset ::

U000 “Eq a ="0000000a00000D00 EqgOOOOODO0OOO ugoooan
00000000000 000DoDoOO0OOOtypeconstrant JO00OEqOD O 000000 O==00
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0000000000000 00000000ooon Oooooon
000000 OHaskellD OOooO0O O00mMJavad OO0 O0O0OODO0O0OO0DOODOOO
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gooooooooo oooooooobooo
00000 classO0 0000000000 DOOCOCOOOEQODOODCOOO HaskellDOOOOOODO

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

OO00mMOaa000D00EDOODOO0000Oa->a ->BoolODOOODOODO 20000 (=),
(/0000000000000 D00DO0000O000 UInteger00 EgqUOO0OOOY Integer

0 EqO 0000000000000 00Oinstance0 000000000000
instance Eq Integer where
(==) = primEqInteger

000 primEqInteger U Integer -> Integer -> Bool OO ODOOOOOOOOOOOOOOOO
00000 OInteger 00 000==000000000000 primEgInteger 00000000 0O
ooo

U000 boubleJ 0O OOOO0ODODOOO0ODOOOODOOOOOO

instance Eq Double where
(=) = primEgDouble

O0oooboOoooobooooobD egiobobobobobobo0oooooooDooD 20000
oooooogooobobobboboboobooobobboUdEboooonooga
Integer ] Double 0 O O0O0OODOOO0ODOODODOODOO0OO0OOO0OODOOOOOODLODODOOO

gddooododoodood dTreed 00 0ddooodoogn
instance Eq a => Eq (Tree a) where

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

“Eq a =>"0000 Tree a0l O00O0ODO0O0O0O0ODO0OODODOOO0ODLO aD0DO0Oooooobooo
gbogbdobobooobobobod

4.5 Dictionary-Passing Stylé] [

O00000OHaskellD OOO0ODOOOODOO0OODOOODOOOOOOOmMDODOOOOODOODOD
0000 HaskellDOOOOOOOOOOOODDOOOODOOOODOOODOOOOOOODODOO
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gbboobooooobooboooboboon
gooboggooooogoooooogbooogbogooogoon

type Eq’ a =

eq’ :: EqQ’ a -> (a -> a -> Bool)

eq’ = -- (==)00000
ne’ :: Eq° a -> (a -> a -> Bool)

ne’ = -- (/=)00000

U0 Eq’ aDO00O0O0OO0OO0DOO0ODODOO 00 method dictionaryy 0 OO 0 O O
Uooooooobooboobooooooonooooooooogoooogn

eqIntegerDic :: Eq’ Integer
eqIntegerDic = (primEqInteger, \ a b -> not (primEqInteger a b))

egDoubleDic :: Eq’ Double

egDoubleDic = (primEgDouble, \ a b -> not (primEgDouble a b))

ggboodo ... ==b0dbboboobobboobooooboobbobboooogoon
gooboooooooooooooooioooooooooboooooon

member’

member’ d x []
member’ d x (y:ys)

False
eq’ dxy || member’ d x ys

subset’

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

0000000000000 L0000 UL UL LDboooo
ooooo

member 4 [2, 5, 8] — member’ 4 [2, 5,8]

subset [0.0, 1.0] [1.0, 2.0] +~ subset’ [0.0, 1.0] [1.0, 2.0]

O000000DDOOO Dictionary-Passing Style 0 00O HaskellDOOOOOOOOOOOODOODO
gooooooobobbobobobboobobbobobobboobooooooobobboon
000000000000 0000000000000000D30000000000000000
gooooooobooobobobobboboooboobooobooboooooboboobobobooooooo

gon

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

‘0000000000000 000O00O0DO0D0O0O0ONONOoooDog
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0 DPSO O OO0 lookupD:
lookupD :: Eq’ a -> a -> [(a, b)] -> Maybe b

U00WmM Ieckup 0O O OO0OO0OODOOODOODOD O

46 U0ODOOODOOO

EqUO00000000000000D0Ord, Show, NumJ O DD DM OOODOOODODODODO

g0o0oo0oooooooood
class Eq a => Ord a where
<, (=), >3, () s a ->a -> Bool
max, min :ra->a ->a

class Show a where
show :: a -> String

class (Eq a, Show a) => Num a where
), ), M 't a->a->a

fromInteger :: Integer -> a

class Num a => Fractional a where
2] it a->a->a

ord00000OShow JDOOUOODODODONumY Fractional OO O OO0 OOO0OD0O0OOO0DOODOO
000000000 0000000DOC00ODO0O00DL,3.140000000000 OHaskello OO
good

1 p (Num t) => t
3.14 :: (Fractional t) => t

goboooooobooon

ooodbb =gb00obobboboboobobbooobooboogbordb OO0
goooobobobb egbo0oobooboooboboboogd

Show,Eq,Ord0 0000000000 OODODOOOODODODOOODODOODOODODOODOOOOOO
000000 derivingD OOOOOOOOO0OO0O00OOOHaskelDOOOOOOOODOOOODOOO

0000000000000 o00o0000o0ooonooooooooooon
data Tree a = Branch (Tree a) a (Tree a) | Empty deriving (Eq, Ord, Show)

Jd46.10000000000000000
data MyList a = MyCons a (MyList a) | MyNil

UOOderivingD OOO0OOEqUOO0 ord000O00O0ODOODOOODODOOOODODOOdOOOOO

googoboooobobboboooooa
gboobooboooooooooobouooobubobbOUbEDDODDOD==00000 ord0O 0O
Ub<=00000000b00bo00uboooooooooooooooood
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0000000000000000000000000000000 OHaskellD O OOOO Integer
O Chard [Integer]0 000 ShowO O OO DOOOOOOOOOOOO0DOOODOOOOOODOOO
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-- let impossible = [1,’a’,[1,4,7]]
-- in map show impossible
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