N —

030 00U0oouoooood

31 Jdddoooood

goboobooboobuoobuooboobuoobooboobooboon

ooboooooooooooboo (constructor) DO O O0OOOODO0O
gooboobogoo U algebraic datatypel] [0 O O [
gobooooboooooooboobboOoooooon
data OOO0O0 ODOO, 000, ... OO0

=0000 ;0491 ... Oy

IDDDDZDZ,]... O 2,

| 0000 »w Ot or O
000oO0O000obOoO00obOoO0d0oDbDoO0o0ooOoOOoOooOoOoOoooooDogo
o0 ogooooooooobooboo oooo,bo00boO0,0m
oooooboooooo0.....0.,, 00000,00000000000

ooboooo,,ddd,...,000,0000000000000000000
gooooo|o«“cob>bobobob

data Foo x y = Alice x [y] | Bob String y | Charlie

O00000000000OFoo Double Integer 0000000000 OOODOONO

Alice 3.14 [1,2],Bob "Hello" 3, Charlie,... O
O000000oooooooooooooobooooocO Javall OO0 enum[

000OO00bOooobOoooooooon

data Direction = North | South | West | East
deriving (Eq,Ord,Show)

North, South, West, East 0 40 0 Directiond OO0 00O OO0 deriving ...
0000000oomm

Q311 0000000D0DOO0DODO (Reck) IO OO (Scissors)d OO (Paper)d
O00O00D0OgRrRPSOODODOOO

gboogboooboobooboobooboobooboobooboon
ugboooooboobooooon
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SOOI N B~ —

SOOI WN B~ —

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

O000000 BranchD Empty 0 200000000 OEmpty DO DO ODOODO
gooboooboOoboboboobobobBranchd 30000000000010
gbO3000b000b0oobooooboooboo200b0o0bo0obooooDn
BranchOUOOOOOOOODOOOOO

Branch ::

O000al J0odononon Integerd String 0[O
00000ooooooooooboboO0dd Tree Integerd 000 Integer 0
0000000000000 OTree000O0D00OOOODOO (type constructor)
00000oooooooooooooboodoooooooo

00000oooooDooood Treed oo

treel :: Tree a

treel = Empty

tree2 :: Tree Integer

tree2 = Branch Empty 1 Empty
tree3 :: Tree String

tree3 = Branch (Branch Empty "a" Empty)
"b" (Branch Empty "c" Empty)
tree4 :: Tree Integer
tree4 = Branch (Branch Empty 1 Empty)
2 (Branch Empty 3 (Branch Empty 4 Empty))

U000 tree4a00000O0O0O0DOOD0ODOO0OOOODODO

TreeJ 0000000000000 O00OO0DOOO0DOOODOODOOODOOOO
gboboooboobodboboboobobobooooboboboooooo

top :: Tree a -> a
top (Branch _ a _) = a

isEmpty :: Tree a -> Bool
isEmpty Empty = True
isEmpty _ = False

size :: Tree a -> Integer -- DO O 0O0OOO size tree4 0 4
size Empty = 0
size (Branch 1 a r) = size 1l + 1 + size r
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Q3120 1000020000000RPSOOOODOOOOODOOODOODOOO
0000000000 judgeRPS :: RPS -> RPS -> Ordering 000000
000 Oordering0 00 00000O0OODODODODOOOOOOOOOOO

data Ordering = LT | EQ | GT
deriving (Eq,Ord,Bounded, Enum,Read, Show)

LrTogooeroooooooooog

0313 Tree 00000000 OOOOODOODOODO

depth :: Tree a -> Integer -- OO
preorder :: Tree a -> [a] -- Ogooo
inorder i1 Tree a -> [a] -- Ogooo
postorder :: Tree a -> [a] --00oa0oao
reflect :: Tree a -> Tree a -- 00O

O0000Q@ depth tree4, @ preorder tree4, ® inorder tree4, (@ postorder
tree4, ® reflect tree4d 00 00O0O0O0O00O0MS3,®[2,1,3,4],31[1,2,3,41],

®[1,4,3,2], ®Branch (Branch (Branch Empty 4 Empty) 3 Empty) 2 (Branch

Empty 1 Empty) OO0 QO QO

0314 000 r0000D00DO0ODODOOODLDOOOOOODOODODOD
oooooood

0315 000000000 PL/O(ttp://www.inf.ethz.ch/personal/wirth/
books/AlgorighmE®) D 0 000 O0OOOOOO0OOOO0O

goooooobooboobo cobooboobooboboooboboobooboo
gboobooboobooooooooooooooooooo

data C = F { f1, £2 :: Int, £f3 :: Bool } deriving (Eq,Ord,Show)

gbooboooooooooooooooooobogooDog

data C = F Int Int Bool deriving (Eq,Ord,Show)

gbooobooboooboobooobbooboooboboooboobooooboobon
googboooboobooboobooboobooboobooboobg
ob0“0bobobob =070000000000D0ODOD

vi =F { f1 =5, £f2 = 12, £f3 = False }

foo :: C -> Int
foo (F { fl =x, f2 =y D =x *x+y *y




0000 foo viOOO 169000
gooobooboobopboooobbobbobobobobooboon
ooboboobooboobooboobouobovibOooDoOofr v1iODOO 50
ugodg
goboo“cooboobbod =0»o0bboobbooboobooboobog
ggoboobobooobooooboboooboobooooobooboboooobobooooo
ob00vl { £2 =3 }000F { £f1 =5, £2 = 3, £3 = False }0J 000

32 0OOoood

goboooooogoobooboobooobobbogon

gooobobooboboboboobobobooobobooboog
gdbd0oudb0ddad-hoc-000O0

oobbooobooobbobooooboboobobo0ouobooobUUbU dynamic bind-
mg0O00o0o0o0ooooooooooboooooooobooooboDboboogo
ubboooboobbooboboobooboboobooboon

goooooboobobobobooooooboobobobouoogn, overloadingd
goboobobooobobooogbobooobobooboobo coo+n
U000000 intD 000000 doubleD O OOOOOOOODODOODOOODO
oboobobooobobbobobooobobobooooboobobooooaon
gbobooboboboboboboboobooboooboooobobobobon
gboobobuooobboobbbooobboobbbooobobooboooobog
googobooboobboobooboooo

gobooobobobobooooooooobooboboboboboboo
ugbbooobooboobboobooboobbooon

Haskel 00000000 DODDO '00000000D0O000000000O0O0
uboooooooooooooooooooooooooooboooooDg:

twice X = X + X;

ugbbobogobxgbbooobooobbooobbu+0obboaobog
U0000dChJaval D0 OO0OD0OOODOOOOODOOO0DOODOODOHaskell O
Ub0boo0bUddb0wiceODOOODOODDOODOODDOODOODO

UO0O0OHaskel DO ODO0D0O0O0DOO0OO0DOOOOODOOODOOODOOODO
gobooooobooboobooooboobooboooubounDU twiceD
gooobooobooboobooobooboobooboobooboonbg
0000000000000 Haskell 00 gobodgboooboobod
uod

'000000000000000000000000000000000O00O000000d para-
metricO 0000000
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EENILOV I S R

3.3 HaskellOU OO OO

O00O0OHaskel OOODO0O0OO0O0OO0O0OOO0OOOOEQOODODOODOOO
gooad

Haskell OO COOOODO0O0==MO0000000O0O0O Integerd 0000
OO0 bouble0 O OODODOOOOODDOOOODODOOODODOOODODOOO
O0o0o000 (\x >x+x)==(Nx->2 *x)y0OO0OO0OO OHaskell
0o0oodobOo0ooooboOooooa

member x [] = False
member x (y:ys) = x ==y || member x ys
subset XS ys = all (\ x -> member x ys) xs

00000 member O subset OO O OO0 Omember 5 [1, 4, 7] 0000
[Integer] U0 000O0OOOOOOONO O member "Kagawa" ["Tokushima",
"Ehime", "Kochi"]O O OO [String]OOOD0OO0D0O0OOOOOOOOODOOO
oo0oo00d00Omember (\ x >x+x) [\x >x+1, \x > 2 * x]0O0
0oooooooooooooooooooo

O00 member 00 subset OO OOOO0O a -> [a] -> Bool O [a] -> [a]
-> BoolOOOOOODOOOOmember 0 subset0 0O O0O0O0O0OOOOOO0O
0o0o0oooooooooood? SchemeD OO OO0O0O0DO0O0OO0OOOOO0O
00oooooooooooooodooooooooooooooooooaa
00000000 DO000ooo0o00obo0b000dOHHaskelOOOOOOOOO
00o0ddooooddooooooooooooooobooboooooooao
oooooooon

Haskell OO OO OOOOOODOOOOOOOOOOODOOOO -O000O00O0O
dddddddddoooooooooooooooooooooogogogao
O0Omember 0 subset D0 OO OOOO0OOOOOOO

member ::

subset ::

OO0 “Ega=>"0000000 a0OOD0OOOO EQUOOOCODO
oo O O O0ODODOOoO0OooooDoogoogooboogooao
O0ODODOtype constraint [0 0 UO0OEq DO DO OOUOODOO==00000
ocoooooboOooobOooobDbOooboboOooooobooooboDoo

ooOooooo

ggbobooboboobooooboooobooooobbooobooobooo
ubooouobooboobobooboobobooooboobooboboooooon
U000b0o0ob0o0b00b0odbDUObDUOH Haskel D OO DOODO
O00MMJava000000000000D0DOOO 2

00000000000000Java0 00000000 HaskelDODODODODOOOOOOOO
goboooooooon

II-5



[

A W=

(O SO I S NN B W=

AW -

34 ODO0O000ooooooood

000000000 classO0 0000000 DO0OOOOO0OO0OEQUODO
U00 Haskell DO DO OOODOOOMI Prelude 0 00 OO

class Eq a where
(=), (/=) :: a->a->Bool --!=00000000
a /=b = not (a == b) --gobooooad

OO00MOaa00000 EgOO0D0OO00O00OOa ->a > BoolOODODOOO
020000 (==,((=-000000000D00O0OODOODOODOODOO
ooo
class 0007 OO0 where
D|:|1 A |:|1
D|:|2 HH |:|2

0do0bod obb0o0bo0ob0booo0bO,bOooobooooqb o,dad
00000000 ,...0000003%M000000000

000000000000 DirectionOd EgUOOO0OOOOOODirectiond
EqO 0000000000 DO0OD000ODOdinstanced 0000
ooodoooon

instance Eq Direction where
North == North = True
South == South = True

West == West = True
East == East = True
== = False

oo (/s0b0boo0booboboboboooboboboboobooboo
gboooobooboobbooboobbooboobooon
UO0O0Tree0000D000D0 derivingUU O UOO0OO0MMOOOOO0ODOODOO

instance Eq a => Eq (Tree a) where
Empty == Empty = True
Branch 11 nl r1 == Branch 12 n2 r2
=11 == 12 & nl == n2 & rl == r2
== = False

“Eq a =>"0000 Tree a0 000000 ODOOD0OOD0OODOODOO0O0O a0
uobooboooooboboboooobobbbdoddTreegdonononooOg
gboooboobooobooboobboobooobobooboo

instance 0 0y => 000y O where
OO0, =0,
00, =0,

‘0000000000000000000000000000000000000OA0
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ubod,gbbuodb bbb poboobboobobooobZofan g
ugbobooboobo o pg0o0oboobbooboon

obobooooboboobobg egbobooboboboobonog
gboogobo20000000000b000000000DO0bOObOobObOODOD
U0DEqOOD0D0O000O0

Q341 U0UODO BoolUDOODOUODOODOO:

data MyBool = MyTrue | MyFalse

UEUD00000D0000D0000D0DbO0OO0 Bool OODDOO EqLD OO
gbooobooboobooboobooboobooboobooboondgd
ubobooobooom

Q342 Q311000000000 0O0ORPSOOO EqODOOOODODLOOO
googooo

Q343 “size :: a > Int”’ 0000000000000 SizableOODOO
ooon

35 DO0Oooooooooog

EqUDD0O0O000D0000D000000Ord, Show, NumO OO DOOMMIOOO
gboooobooboobbooboobooobomm
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DN RN =

16

—
3

N =

class Eq a => Ord a where -- Ord 0 order OO QOQOOO
<), (=), =), ) :: a -> a -> Bool
max, min :ra->a ->a

class Show a where
show :: a -> String

class (Eq a, Show a) => Num a where
), =), ita->a->a
fromInteger :: Integer -> a

class Num a => Fractional a where
) it a->a->a

ord000O00OShow D UODOODOOOONuMDO Fractional DO 0O OODOODO
goooobooboobooooboo

gboodobb =000000b000bbuooboobbooooab

O0O0O0EgU0 ord00000D0O0OD00OO00OO0O0OO0OOODO ord0b OO0
gobooooboodbb eguoobobogobbooobbooobbg
ugbooobogdaoo

goboboooooobobo0ooobOolD 3.140000000 000 0OHaskell
googood

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

gobooboooobobooboboboo10obooboobobomtdogn
Double DO DO ODOODOODOO

Show, Eq, Ord 000000000000 ODODOOO0ODODODOOOOO0OO0
obobooooooboboobobobb0obob0o0obOobOn deriving
[dravig) 00 0000000000000 OHaskel DOOOOO0ODODODOOO
gboboboooboobobobooboboobooboooboobobonooon

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

U000Treed0000OD0OD0O0ODO ==>show 000000000 OOODO

Q351 00000bO0bOobOobOoDbOon

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

O0derivingODUODOUOOOEqUOOO0 Ord0 000000 OO0OOOODOODO
dbord00D000O00O0O0ODDOOO0ODOOODODOODOOOOO
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uboboobobobobobuoobobobuoobU0bUdEguOd==0
bdbordOOD0O<=00000000000D00DO0DOO0ODOODOO0OD0OO
oboooooot
obo0o:00000000000 myListOOOOooOOooOOobOOoDOODbOD

toMyList :: [a] -> MyList a
toMyList [] = MyNil
toMyList (x:xs) MyCons x (toMyList xs)

ubboobooboobobod

toMyList "abc" <= toMyList "abd" -- True
toMyList "ab" <= toMyList "abc" -- True
toMyList "ab" <= toMyList "a" -- False
toMyList "ab" <= toMyList "ba" -- True

36 UJ0O0O0oooooooboO

gobobOooboooooOooobooboboooboobboOoooDooo
gbobobobooooobobobooobuobOobDgn (dynamic binding)
U O O inheritancell] 0 0 0 O O O encapsulationd O 30000000000

Q361 DDDOUODDOODOOUDOODLDOOUODDOO

googd . -gbogboobobooboobooobooboobobo
g . -gbudboobbogbooboooboobooboboon
goooog - -gb0oobobooboobbooobooboobobooobooo

gboogbooobooboobuooboobooboobobooboooboobo
gboooboboboooobogbobobooboboboboooooooboon
gboobooboboobbobbobbobooboobooboooboong
gboooboobooboobooboobooboobonooooboobo
gbooboooooooooooooboboboboboboboboboon
ugbbooobooboobobooobgad
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37 Do0ddddoooooooobon

Haskell 0 MLODODOODOOOOODOODOOOO (constructor) 1 0000
O00000 (algebraicdatatype) U 0D O0ODO0OOO0OOOOOOOOODOO
oo0obOOoOoO00oDoO00oDOoOOoO0oOOoO0bOOOoOobOOOoOobOoOooOooDbboOgo
ocooboboooobooooobobooobboooobbooobboooboooooDbobogo
oooooooboOoobOOoOoDOobOoOoboOoOoOobDOobOooboOooboOooDOoDo
OO000O00obOOO00ooOoOoboOoooo

gooooboooobooooooooboooobboobobooooboooooDon
gooooooboooooooOoooooooboOooboOooobDoooDboboOoo
000000000000 00O0oOoO0oO0OoO0obDOoOobDOoboOoboOoDbooOo
ocobooboooboooooobooboobooobooooooooboboboDboo
oooooboO0oCocOooooboooOooboOoboOoboogoooboooDboo
OO0DOO00O00OoO0oO0dOOo0ooOO0oOoOO0DbDOo0ooOOoboboOobDOoOooOooDooo
OooboO0ooobooobbooobo™uobDbtdlavaggobooooboogoo
Ustring00000000DOODOO0ODOOOODODOODODOODODO

O0000O0000O0oO00oOoO00ooOoO00ooOoO00ooDooOoooDoOooood
ocooobobooooooooboooobooobbooobobooobooooooogo
go0ooooboo0ooOoOooboOoboOoOoUobOoOoboOooobogoboOooo

38 UObooobobuooobbooobobooubboo

O00O0O0OOHaskell OO O OOO0O0OOOOODOOOOOOOOOOOOOO
000000o0bO0o0oboobooboobooboooooboooboooog
0d000bOoobo0obOo0bOo0boobOooboobOooboobOoooag
OOHaskell OO OOOOOODOOOOODOOO0DOOO0O0OOODOOOOOOOOO
000000000 bOOo0oDOo0ooobOoooooooon

00000O00bO0o0bO00o00oboooobOoobOoobOoobOoobOoon
0000000000 odDooooooooooooooooOoooOooog
O00000000O0O0OHaskelOOOOOO Integer d Char O [Integer] OO
OO0 showdODOOOOODOOOOODOODOOOOODOOODOODOOODOOODO
0000000 0o00oDO0doDo0obOodoDooooboooooooog

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

39 oo oooooood

gboogbuooboobooboobooobooobooboobooboon
googooo
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AW =

N =

N =

o =

uobobogobooobooobob ooobbbooobooobboboooboo
obooboogooooooboboooboobooobobobo 4boboo
goooboooooon

000 (ambiguity) DO0OUODOODO0ODOODOODODOODODOD

class Show a where

show :: a -> String
class Read a where
read :: String -> a

ubbobobooboobboobooboo

foo x = show (read x)

00000000 4foo :: (Show a, Read a) => String -> String 00O O[O
000 a0000=0000000000000000D0DO00DO0DOOODDOOd0
0000000 ooboooooobooooao

foo x = show (read x :: Integer)

all0obgbooboboobobobobooboboobobobbomon
gbobooooboobooboobobooboobooooooom

00000 (monomorphism restriction) 000000000 DOOOOO

0000000000000 oo0o0oD0ooUoOo=000oooooo

0000000000000 oooo0oooooooooood
oooooooooooooood

genericLength :: Num a => [b] -> a
genericLength [] 0
genericLength (_:xs) = 1 + genericlLength xs

00 genericLength OO OO OOOO0OOO length :: [b] -> IntO0 QOO
000OO00bOO00ooOOo0bOo0ooDbOo0ooooooboOooooa
000d0ooOooooooDbOOoonoooooaon

let v = genericlLength [1,2,3,4]
in (v,v)

UO0O0D00O0O0D0DOOUDictionary-Passing Style U D D OO0 OO O0DOOOOOO
Oo0oooobboOooooo

\ dl1 d2 -> let v’ d = genericlLength’ d [1,2,3,4]
in (v’ d1, v’ d2)

U000 genericLengthD 0 DPSODO0O0OOOO0O 2000000000000
gboooooobo200b00o0obogboboboooooooboooooDogoon
gbobooobogbpSOgnonoon
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NN B W=

—_
SOOI B~ W=~

11
12
13
14

\ d -> let v = genericLength’ d [1,2,3,4]
in (v, v)

obooooooo20b0v0boboboboboboboboboo

3.10 0000 Dictionary-Passing Style [J [

OU0O0O0O0OOHaskelODODODOODOODUOOODODODOODODODODODOOmMIGO
000000000000 HaskellDOOOODODODODODOOOODODOD
ubooboooobooboobbooboooom

gooobobooboobboobobooboboobooboobooboon
ugbbooobuoabboobuoobboobuoobbooboo

gobooboobobobobooboobooobooobooobobooboon
ooooboobOoEegonbooon

type Eq’ a =

eq’ :: EqQ°’ a -> (a -> a -> Bool)
eq’ =\ (e, ) > e -- (==)00000

ne’ :: Eq’ a -> (a -> a -> Bool)
ne’ \ (_, n) >n -- (/=) 00000

OO0 Eq’ al0U00O0O0O00O0O0O0O0O0O0 [ method dictionary[]
oooooo

0dooooooooooooooooodooooooooooooooo
0000 instance Eq Direction OO0 OO0 O Od

egDirectionDic :: Eq’ Direction
egDirectionDic = (eqDirection, \ a b -> not (a ‘eqDirection‘ b))

where North ‘egDirection‘ North = True
South ‘eqDirection‘ South = True
West ‘eqDirection‘ West = True
East ‘egDirection‘ East = 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 rl ‘eqTree‘ Branch 12 n2 r2
= 11 ‘eqTree‘ 12 & & nl ‘eqgA‘ n2 && rl1 ‘eqTree‘ r2
‘eqTree’ _ = False

gooooooooboooogo ... = ... Dgbobooboooobogoooo
gooobooboobbOobbO0bO0O0bE a000b0o0ooooboong
ubbooobooboobbooboobbooboo
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(O SN OS T O

member’ :: -> a -> [a] -> Bool

member’ d x [] = False

member’ d x (y:ys) = eq’ d xy || member’ d x ys
subset’ :: -> [a] -> [a] -> Bool

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

googobooboobooboobooboobooboobooboong
gboooooooooog

member North [North, South, West]

— member’ North [North, South, West]
subset [North, South] [North, South, West]
+— subset’ [North, South] [North, South, West]

U00OO00O0O00ODODO Dictionary-Passing Style 0 O 00O Haskell OO O OO OO

ubooobboooboobooboobooobobooboobobooboboong
googboobuooboobuoobooboobooboobooboobog
000000000000000000040000000000000000
gbooobooobooboobbobooboobooboobooboooboong
gbooboobooobooobo

03101 O0000O0DOOO0O0O0D 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

OlookupUDUOODOODOUOODODOODODODMMO Dictionary-Passing Style
00000 lookupD:

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

0000000 0Olookup 1 [(1,2),04,7)] 0 lookupD eqIntDic 1
[(1,2),(4,7)] O ODODODOOODO lookup 1.1 [(1.4,0.1),(4.2,6.9)]
0 lookupD egDoubleDic 1.1 [(1.4,0.1),(4.2,6.9)]1 0000000000
[0 eqIntDic, eqDoubleDic 0 0O 0O OO OO O

311 000O0ooooooooooooooaoad

goobbooobobobooooooboooooo “boobobobrooooboo

gboooooooooooooooboooboooboboobobobobo«“coon”
uboooboboobobbobboobooboobooobooboooboongd

‘0000000000000000000000000000000O0O0
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ogooboooooooOoooOoboOoOoboboOoobboOoOoOoooboboooboboOoo
go0oboOO00ooOoO00obDo0o0obo0oboOooboooOoooooooboogoo
OooobooooobbooooobouoooDood0Smalltalk DO OOOOO
oboobooooooooooooosiooebbobOobOoDbO

0000000000000 O00O0O00OoO00bOoO0oobooOoOooDoO
ooooooboooo

JavaScript 00D OO0 0OODOO Oprototypel OO OO OO0
0O00O000Oo00O00OOo0oO0Oo0mOoboboobOoobooboooooDooo
OO000O Seft 00000000 JavaScripp0D 000000 OODOOODO [6]
ObedD0OD0ODODODODODO JavaScerippt 00000 OO0OOOOO

Common LispO OO 00O0O0OOODOOOCLOSOO D OO OO OO multi-methodd
oobooobooooooooooobooooobobop200b0DObObOOOOO
ocoobooOooboOo0obOboO00bOoOoooOoOoUoooooooooDboOoo

03111 000000000000 OD Smalltalk[5], CLOS, JavaScript[6], C++,
Java[7], Python, Ruby 0 0 000000000000 0ODOODOOODOODOODO
ood

312 OO0

OUOD0O0OOHaskelDODOOOODOOOODOOODOODOODOODOOOO
googboooboobooboobooboobooboobooboonbg
vbobobuoooobobobbobuobooobobobobooboooan
ubooboooboooboboobooboboobooboobon

313 Joooooooboboobooboo

o0 [1oobboooboobooboobooooboobooooboo rIooo
U0 Haskel UOODOO0OO0O00OO0OD0OODOODOODOO [3]O0Haskel OO OO
Ub00obdooob0obOobOooobobUb HaskellDODODOOOOODOODO
gbobobo d4j0cobooooobooboboboboooboboobobon
ubooooooan

goooobgoo
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