080 0Ooond

gboooooooboboobobooooooo oooo
Oad-hocO0OOO0OOO0DOOCODOOCOODOOODOODOODOOOOOOOOOOO
g O dynamicbinding 0 00 0 0000000000000 0O0O0O0DOO0OO0OOOO

goooogo gooooooooogn
gboobooobobooboobobooboboooooboboobooooobooboDbon

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

ubogboouogoobobooboouooboobboboobooobobooooooooon
gooboobooooboog

HaskelD DOOODOOODOOODOOD0O0OO0DO0ODOO0ODOOOOODOO0O0OOOO0OO0OO0O0OODOOO00OO
gbbooobobbooboobobbbobaoobog:

double x = x + X;

gbboodgxbooobooboooboboobooboobo+«0b0o0obobbbaoodyd
O000OHaskelOOOODOODODODOOOODOOOOOOO goooooboogoooon
oogd

81 U0UOODOOOODODODOO

0Jooobooobobbodoobooooooooobobooooooooobobooboobn
gooooooooboobooooogoooooooobon O inheritanceél
O encapsulation 0 30000000000

gooo oboooooobooogooboboooooooooooooo
oo
ooooo

ggooobobobooobooouoboobooooobuooobooobooboooobobooboon
goboobooboobobooboooboooobbobobooboobobooobobbbbOoobo
goooobooboboobooooon

Doo0D0D0D0000000000000000000000000000000000 parametri€l0000000
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8.2 JUUDbUObUOUObbOoOouonbod

HaskellD MLOOOOOUOOOOOOOOOODOOO (constructory 00O 0O
(algebraicdatatype) 0000000000 DO0O00O000000OO0OO0OOODOOOODODODODOOO
gbogoogogboobbbuodgboouoogooboobobaoouoobbobobobobbab
uooooobooooooooobobobboooooooobooobooobobobobobboooooon
gbooboooobboboooboboobuobbooboboon

ggoobobooboobooboboboboobooboboobuoboboobooooboobooon
gboboobobobobobooooooooboobobooboobobooooooobooobbooobooo
gbboobobbooobbmoboooobbooboobbooooboboobobooob b
ggogboooobobdabobuobob obboooooooobobboobobbobbooboaoon
oobooboobbbboobooo o0 ooooboobob000Om O0d gdavadl String
gooboobooooboobooboobobooobbO

ubooobboobtuodooooooobobboboobobooboboooobooboboo
gbboooboobooobooboooooonooaoooon

8.3 HaskelDOOOO

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 EqgOOOOODOOO0O ugoooan
00000000000 000DoDoOO0OOOtypeconstrant JO00OEqOD O 000000 O==00
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gboooboobbooooooboboobbobo
ubooouoouoooobboboobobboobobouoboooboboobobobobobooobbo

gooooobooooooooooboboogoooo gooooo
0000000 COHaskelOOOOOO OODmMJaved DO OOOOOOODOOO
EREREE

84 UUUUODOOOODLDODOODDO

gooooooooo oooooooobooo
00000 classO0 0000000000 DOOCOCOOOEQODOODCOOO HaskellDOOOOOODO

0g

class Eq a where {

(=), (/=) :: a -> a -> Bool;
a /=b =not (a == b)

b

OO00mMO 00000 EDOODOO0000Oa->a ->BoolODOOODOODO 20000 (=),
(/0000000000000 0000000000OInteger00 EqUOO0OOOY Integer
U EqOU OOobDDbO0oOobo0ogbbOobOOOinstance 0000000 DOOODOO

instance Eq Integer where {
= primEgInteger;

000 primEqInteger U Integer -> Integer -> Bool OO O OOOOOOOOOOOOOOOO
O0000OOInteger 00 000=000000000000 primEgInteger0 0000000 O
ooo

U000 boubleJ 00O O0DOO0OODOOO0DOOO0ODOOOOOO

instance Eq Double where {
(==) = primEqgDouble;
3

ooooobboooooooooob bbb obooooooooboob 20000
gboogogooobobobobbobuotboboooboobdEboooonoogy
Integer 0 Double 0 OO 00O OO0ODO0OODO0ODOOOOO0OOO0OOODOOOODDOOO

0000000000000 00Tree0 0000000000000
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 a0 00O OO0OOOOOOODOODOOOOD a000ODDOODODO
gooooboobooooooooo
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8.5 Dictionary-Passing Stylé] [J

O0000D0OHaskelD OO0 ODOODO0ODOO0OODOOODOOOOOOOmMDODOODOOODOODOD
0000 HaskellDOOOODOODOODOODODOODDOOOODOODOODOODODOOOODOOODODOO
god

gbhoboooboooobooobooobooboobooobooobooboooboboboooooboobao
gbobobooogbbobboobobon

bobbggoobogoggoogoogbbgogboobgbboogogooo

type Eq’ a = ;
eq’ :: EqQ’ a -> (a -> a -> Bool);

eq’ = ; -- (==)00000

ne’ :: Eq’ a -> (a -> a -> Bool);

ne’ = ; -- (/00000

U0 Eq’ alO0OOOO0ODOOODODOO 0 method dictionary 0 0O 0 O O

000000000 00000000000000000000000000
eqIntegerDic :: Eq’ Integer;
eqIntegerDic = (primEqInteger, \ a b -> not (primEqInteger a b));

egDoubleDic :: Eq’ Double;
egDoubleDic = (primEgDouble, \ a b -> not (primEqDouble a b));

ooo0oOoooo ... ==000000000000000000000000000000000
0000000000000 000000000000000000000

member’ :: ;

member’ ] False;

dx [ =
member’ d x (y:ys) = eq’ d x y || member’ d x ys;

subset’ :: ;

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

gboggboobooobobbobobbbboobobboouoooouogoobobobboooooooo
goooo

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]

0000000000 Dictionary-Passing Style 0 00 HaskellOOOOOOOOOOOOOOO
oo oo oo ooooboooood
00000000000000000000000000000%0000000000000000
0000000000000 00D00000000000000000000O0000O00O0O00
oo

085100000000000000 lookup:

00000000000 000000000000000000000
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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;

0 DPSOO0OOO lookupD:
lookupD :: Eq’ a -> a -> [(a, b)] -> Maybe b

0D IeckupO OO OO OO0 DbOOODOOOOOOMmM

8.6 DUIUOODODOOO

EqUUO000000000D00000D0Ord, Show, NumJ O DD DM OOODOOODODODODO
ggooooooooobogoomm

class Eq a => Ord a where {
<, =), 3, () - a -> a -> Bool;
max, min ra->a ->a;
b
class Show a where {
show :: a -> String;
};
class (Eq a, Show a) => Num a where {
), ), M it a ->a -> a;
fromInteger :: Integer -> a;
};
class Num a => Fractional a where {
N i a ->a -> a;
}s

ord000O0D0OShow DODOODUOONumD FractionalUOODOOODODOOOOODOODOOO
goooooo

UbooobD =0000000000000000000D0000000000rdO0OO0OOO0O
oooobooobbb egbob0o0obbooooboobboobooboog

Show, Eq,Ord 00000000000 DO0ODODOOOODODOOO0ODODOODOOODODOOOOOOOO
000000 derivingDOOOOOOOOO0O00O0OOOHaskelDOOOOOODODODOOOOOO

0000000000000 o0o0oooooooooonoooonoaon
data Tree a = Branch (Tree a) a (Tree a) | Empty deriving (Eq, Ord, Show)

0861000000000 000O00DO0OO
data MyList a = MyCons a (MyList a) | MyNil
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U0derivingU UOUOOO0OEqQUODOO ord0D0D0O0OO0OOOOOOODODOODODODOrd0OOODO

gogboobobuoooobuobbooboodad
booboobooboooobooooobooooo0o b 00U bDEDODOD==00000 0rd0O O
U0<=00000000boboouoboooooooobooooobood

87 DUUDOUOUOUOUUOUUODbbOoUObbbODbDbOOOOO

O0D00O0OHaskelD OO OOOODOOOO0DOO0OODOOO0OO0ODOO0OO0O0OO0DODOOOODOOOOO
0000000000000 0000000000000000000

000000000000 000000000000000000000000000000000
0000000000 000000000000000000000 OHaskellD O 0000 Integer
O Chard [Integer] 0000 ShowO O OO OOODOOOOO0OO0OO0OODOOODOOOOOODOOO
000000oooOoDoo0o0ooo0ooo0oooooooon

-- let impossible = [1,’a’,[1,4,7]]

-- in map show impossible
0000000000 0000doo0o0o0o00Ooo0o0o0o00o00000ooOo0ooooooOogon
0000000000 0000000000000000000000000000o0ooggooao
goooooodd

8.8 DUUOLOUUOODLObOUODDbDOUbDbOO

000000000000 000D0ODDODO0O0O “000000"00000000000000D0
0000000000000 0o00ooooo00o0o00o0DoOoODo00o00ooDOoooDoDooooa
00000000000 00000000000000000000000000000000000
0000000000000 000000000000000000000000000

00000000000 0000D0000000000000000000000000000
ooo

SmalltalkD 0000 0000000000 DOO0OO0DODOO 40060000000000

JavaScrip OO0 O O0OO0OO00OO Uprototype ]l 0D OO O00OOOOOOOOO
000000000 mOo0oooooo0oooooooooooooDOn sefDCoDO0OoOOODOO
JavaScripD OO OO0 OO0 OD0OOO [Bl00 600000000

CommonlLisdd 000000 0OOOOO CLOSOO O multi-method10 000 OO
Jdo0ddd0d0doooooDoooooz0000b00000000O00DOO0ODODOOODOODOOn
gooooooboooooooooooboooon
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Javall 0 Ochar, int 0 double U0 OO OO0 OOOO0OOOODOOOOOOOODODDOODOD
ggboboobboobooobduoobobooboobobobbbooobooooboobon
goboobooooon

0881000000000 0O00O00OOO Smalltalk, CLOS, JavaScript4G,Javall0 0O O000O0O0O
O000000ooo0ooUooooooooo

gogoooon
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HaskelDO OOOOOOOOOODODOOOOUOOOOODOO HaskellDOOODOOOGQOGQOOO
goooogao
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OSqueakl 0 0000000000 OCDOOODOOOODO 20030 30 00O
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