N —

30 000odooooood

31 00oooooood

goboboboboobboooobobobbboobboobooboooooobo

oooobooooooooooo_  0O000oo0oo0ooooooooooo
god U algebraic datatypeJ [0 O O O
ooo0ooooooooboooooooboooooo
data OOO0O0 ODOO, 000, ... OO0

=0000 ;01 ... O

IDDDDZDZ,]... O 2,

| 0000 »w Ot or O
0o0oOOo0OO00DOoOO0U0OoOO0OOOobObOOO0ObooOOoDODOoDObODObDOoOg
oo oooooooobooooooboD boobb, U boobo,O
mO0O0000000000000m,1,....0m,, 0 0000,00000000
00o0ooboooo0,,000,,...,000,00000000000000D0O

goog|o“cobor»bobobon

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

0000000000 0OFoo Double IntO0 00000000 OOOOONODOALice

3.14 [1,2],Bob "Hello" 3, Charlie,... O
O0o0ooooooooooooooooooOoocO Javal OO0 enumO

00o00ooOooooooooooood

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

North, South, West, East 0 400 Directiond 0 000 00O [ deriving...
Oo0oo00oooom

Q311 0000000000000 (Rock)DJO OO (Scissors)d OO (Paper)d
Oo0oogoooRrRPSOOOOOO

goobooobboboboboooooouooooooobobooobobo
ggboogobobougodadad

data Tree a = Empty | Branch (Tree a) a (Tree a)
deriving (Eq, Ord, Show)
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SOOI WN B~ LW~

SOOI WUN B~ W~

0000000 Branch Empty 0 200000000 0Empty0 000 0OO0ODO
ooboboboogoobobdUOBranch 30000000 00001000 30
oobooboooobobobbobo2b000000D0000D00O0OBranchl
ubooooboooboobn

Branch ::

goodtdad 00000000 Integerd StringO O OO
00000 0000o0ooooodnbd Tree Integerd 000 IntegerddOd
000000000000 0Tree0000000OODODOO0O (type constructor) [J
0o0o0doooooooooooooboooooooono

000000ooboooonog Treed o™

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))

000 treea0000000DO0ODODOO0OOODODODO

TreeJU0 000000000000 OOO00oooooboooooooooDn
gooooo

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

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

size :: Tree a -> Integer -- DO O O0OOO size tree4 I 4
size Empty = 0
size (Branch 1 a r) = size 1 + 1 + size r

Q312 RPSO00OO00OOOOOODODOOOOOO judgeRPS :: RPS -> RPS
-> Ordering 00 0O OO0
O00 ordering0 0000000000 0OODO0OOOOODOOOOO
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data Ordering = LT | EQ | GT
deriving (Eq, Ord, Bounded, Enum, Read, Show)

Lroggoerooboobonoboog

0313 TreeJ 0000 0O0O0ODODOOODOODOODOOO

depth :: Tree a -> Integer -- OO
preorder :: Tree a -> [a] -- gooao
inorder i1 Tree a -> [a] --Ooooao
postorder :: Tree a -> [a] --Ooooao
reflect :: Tree a -> Tree a -- OO

000 0@ depth tree4, @ preorder tree4, ® inorder tree4, @ postorder
tree4, ® reflect tree4a 00000000 O®3,® [2,1,3,4],®[1,2,3,4],

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

Empty 1 Empty) OO OO

0314 000 n000000D0O00O0OOOODODOODOOOOOOOOOO
gooooano

0315000000000 PL/O(ttp://www.inf.ethz.ch/personal/wirth/
books/AlgorighmE®) 0 D O 00000 O0OOO0DOOOOO

goooobooboobobboo coobooboooobobooboboboogoon
goobooboobbooboobboboooooooooon

data C = F { f1, £f2 :: Int, f3 :: Bool } deriving (Eq, Ord, Show)

00oooo0boOoooooO0obooooooooa
data C = F Int Int Bool deriving (Eq, Ord, Show)

ubooboboobogoboooboboboobbobboooooboon
goooboobooobobooooboobooboboboooobooooobooon
U“cooobobouo =070000000000000D

vli=F { fl =175, f2 12, £3 = False }

foo :: C -> Int
foo (F { f1 = x, f2 =y }) = x*x + y*y

o000 foo viOOO 169000
gbooboboobooobbooboboobbobbobobboobbobbood
obooooooogobooooooobboooviogootofrvioDoo 5o
oo
goboo“cbobobob0 =070000000000000000000
goooogooboboboboooboobooboooobobooboobon
oo00Ovl { £f2 =3 }000F { f1 =5, £f2 =3, f3 = False 30000
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32 OOO0gon

gboooooooobbobb oo bobb oo o

ggobbooboboooobouobobooobooobobobobbboooab
Uoooddododad-hoc-0000

oobooboooooboboboooooooooooooobof dynamic bind-
mgO0 00 ooooooobooboobobobooboobooooobbobOoo
goooobbooooooooooobobbobbbooon

OooboooooooooooboboooboooboboboOon, overloading
oobooboooooooboobobbooogooobooboboooo cog+o
000000 intdd 000000 doubled ODODOOO0DO0OD0OOOOO0OOODOO
oboooooboooooooooboobooogoooobooobboooon
bbobboooooobbobboooooooboobooobooooyg
goboobooboooobboboobbbooooooooooooooon
gboboooooooboooboooooooon

gbooobodoboooboboboobooboobooboobobooooooooon
gooooooobboooboboooobon

Haskel 00 OO ODODOOOOO0'0000000DOO0O0O0OOOODOOOOO
gbooboobooboboobobboooobuooobobooooobooooog:

twice X = X + X;

gooooobxObooooooooooooooooo+«boobooooooo
O0O0O0OHaskelDO OO OODOOOOOODOODODOO ggd
ugbogbogoboobboagg

33 J0oooboooood

gooboOOoO0oofo0oOooobDoboOobooooboobobobooboooUuoo
oOooooOogo

O00o0ooooooobooobo0oo0obbo0goUDOo inheritance
U0 0000 encapsulation0d 30000000000

Q331 00dbbobooobobuoboboboDbon

goog . -gbooboobobooboobbooooobobooooooo
RN . -googoooboooobbbobobobobbobbooboon
gooog - -gbhooogooobbbobobobbooboboboab

ubobbooboboobooooobboobobobbobooooooong
goboobooobobobobooboboobooobooooooboobobonooooo

00 0000000000000000000000O000000000000 0000 para-
metricO00 000000
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ubooooooboouoobuoodoooboobboooooooboboboobo
gboooobboboobboobobooooobooboboobooobooooboon
vbooooobobooooobboooobbobboboboooobboDbboo
ggbooobooooboobooboobobogo

34 DO0O0OOODOODODODOODOO

HaskellO MLOOOOOO0OOO0OO0ODOOOOOOOO (constructor) 1 0000
U000D00 (algebraicdatatype) U D DO DD OO OO0 OODODODOOODOOO
ugboooboouoooggboobobbooouoobobobobboobodono
gooboobooboooobooboooobobooooooboobooobooog
goboboboooboobbboooouobbbobboboobooobooonog
gbobobobooguoougboaoboooobooboo

goooboobobbooogoobooooobooobooboboon
ooboooobooooboogbooobboogoooobooobbobbbon
booooboooooobooobobooooobooooboobDoowW oOgo
gboooooooobobooobboooooooboooooboobobon
gbobomooboboooboboooobb oboboooboooooo
dboboboobboobooobuoobboboooobobooooon o
gobooobooboomobbJaval DO00O0OO0D0OO0ODOODOO String O
goboobogoboboooobboboobobooom

gboooooboobobbobobbobboobuooooobobooboooooog
gbooobgooooobobopoboboobboboobobooboboobooobbobobn
oobooobooboboogooboobgoooobobobooooooobobobon

3.5 Haskelll OO 0O

U000 HaskelDOOOOODODOOOOOOOOOEDOODOOOOOOO
ooog

HaskellO O COUO0DO000O0==M 000000000 Integerl OO OO0
Uboubld] DODOOODOOODODOODOOOOOOOODLODOOODODOOODOOD
oopoon0 (\x > zx+x) == (\ x > 2*x) 0000000 OHaskell D OO DO
goooboogoboooo o

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 0 00000 Omember 5 [1, 4, 710000
[Integer]0 DO O OO0 UOO0OOOOO Omember "Kagawa" ["Tokushima",
"Ehime", "Kochi"]O O OO [String]0 OO 0O0OO0O0OOOOOOOOOO0O
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N =

000000 Omember (\ x > x+x) [\ x -> x+1, \ x > 2*x] 00000
0d00O0d0ooobooooooooaag

member (] subset OO0 O00OO a -> [a] -> Booll [a] -> [a] -> Bool
000000000 Omemberd subsetdO0 00000000 OO0OOOO0O0O
Oo0oo0ooooooO?Scheme0 0000000 OO00OOOOOOOOOONO
00000000000 DO0D00D00obOO0ooOoOO0oDOoooDoOOoooODoDOobOoOn
000000000000 0000D0D0 O”HaskellDOOOOOOQOOOOODOOO
000000000 oododoDoo0ooopoooooOobDOooooooon
ooad

Haskell OO OOOOOOOOOO0OOOODODOOODOOODOOO-0000OOO0
0do000do0DO000oo0o00oooDo0oOo00mooooooooooad
O Omember ] subset 0 000000000 OO0ONO

member ::

subset ::

00 “Ega=>"0000000 aO0O0OODOOD0O EQUOOOODO
og o O bboobooooobobboobDbDbDbo
O0ODOOtype constraint00d O OOEq DO O OO0OOOO==00000O
oooooboooogoobooo0oouooobobooooooooooboooboog

ooogooog
goobobooooboooobooooboooobobooooobooboobooon
ooobooboooboooboooouooboobobobooooobooboo
UoboboboobooOb0obb0O00bbO0 OHaskelOOOD OO
O00MJavad 00000000000 OO0OOM

36 DOOUOOOLODODODODODOOOO

O0000000D0 classO 0000000 OOOODOCDOEQOOOO
U000 HaskelOODOODOOOODOMI Prelude 00 OO I

class Eq a where
(=), (/=) :: a -> a -> Bool -- 100000000
a /= b = not (a == b) --0o00oooooo

O00MOdablb0000d g 0000000 0a -=>a ->BoolOODOOOO
020000 (==,(=~H00000000000000000DO00O00O0

000000000000 Direction EqUOI OO OOOO Directiond
EqO 0000000000000 00 Oinstanced 0000
oooooooo

V0000000000000 JavaODOOODOOODOO HaskelDOOOOOOOOO0OOO
goboooooooo
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(O OSSR

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

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

(/sH0b0000boboboboooooobbooooobboobooobon
gboooooooooobooobouooobooobon
O00Tree0000O00OO0ODO derivingUDO 0000 MMOOO0O0O0OO0ODOODO

instance Eq a => Eq (Tree a) where
Empty == Empty = True
Branch 11 nl r1 == Branch 12 n2 r2
=11 == 12 & nl == n2 & rl1 == r2
== = False

“Eq a =>"0000 Tree aU0O00D0OO0OOO0OO0ODOOOOODOODOO a0Od
Uoooooo0boobo0o0o0obbO0obb00dDTreed0gonoonog
goboboobobooooobobbboooboooo

uoobobboooboboooobobdn b boooooouoooooon
gooobo20000b0b0o0b0oboobobbbbboboboboooobboobon
UO0UOEgUOO4Oooogoono

Q361 ODODOO BoolOODOOOODOO:

data MyBool = MyTrue | MyFalse

OEqU0D00000000000000D000M BoolODODOOO EqgUOOOODO
gbboooooboobboooooboobboooooboobobooobooboo
oooobDmm

Q362 Q31100000000 LODOORPSOUO EgUUOOOOODODOODODO
gobogdgad
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DNk Wi =

16

—
~J

Q363 size :: a ->IntU0D00O0O000OO0O0ODOODO SizableODO OOO
oon

37 0dooooooboobo

EqU 00000000000 D0D0D0O0O 00rd, Show, NumOOODOOMmM OODO
gboopooboopoobooboooobooooobobbbooboon

class Eq a => Ord a where --0rd 0 order 00O OO0OO
<), (=), =), ) :: a -> a -> Bool
max, min it a->a->a

class Show a where
show :: a —> String

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

fromInteger :: Integer -> a

class Num a => Fractional a where
2 :ra->a ->a

ord00000OShow ODODOODODONumO Fractional O OO OO OOO
gboooooobobooobobobogo

ubbdobd ==0uboooboouoouobbooobbobbbbod

OO000OEqU ordD 000D DO0O000O0000D0DODO0OO0 ord0O0O0OO
gobooooobobood eg0oooboboooooooboooobobo
uogoobooboood

gbooooboboboobooobOooboUlb 3.1400 00000000 OHaskell
goooooon

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

gooobobbooboooboooob10b0bb0bb0o0b0Inedgognon
Double O OODOOODODOO
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Show, Eq, Ord D0 0000 DOO0OO0OO0ODOOODOODOO0ODOOODOOOODO
gooboooboooDobobbob0o0o0boobo0obb0o0dy deriving
[drdavy| 00 0000000000000 OHaskelOOOOOOOOOOOO
ggboboboboobbboooooouobooooboobobobobooooobo

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

U000Tree0 00 D0OD0OO0OO0ODOO ==>show000000OOOOODOOO

Q371 00000O0DODOO0OO0OOODOODOO
data MyList a = MyNil | MyCons a (MyList a)

UO0OderivingD ODOOOOEQUOUOD Oxrd0O0O0O0O0OOODOOOODODOODO
dbordO0OO00O0ODDODDOOODODODOOODLOD
gooooobooobobooobobbooooooboobobdOEgbO0On0d ==
gbdoordOD00<=000000D000O0O000ODOODOODODDDO
ugoooboogd

gbo:00000000000 MyListOODOODOOO0DOO0O000000

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

goooobobooooboooon

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

38 Dooobobbboboboooooboboooo

O0D00O0OHaskellDODOOODOOOOOODOOOOODOOOOOOD
ggooobopobobobobooooooooobobobobboobbobon
goboboouobooboobobbooobbuoobooobobbobboay
O0Haskel OO DO ODOOODOODOODOOOODDOOODOOOOODOOOO
goboboboboobboooooboooboooboobo
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—_

N —

00dd0bOO0bOoOOoo0oboooobOOo0obDOoooooooooboooon
0ddddoooOoOOoooOOobOoOOo0obO0o0doDoooooooooooooon
000000000 OHaskellOO OOOO Integerd Char [Integer] OO
OO0 showOOOOODOOOOOODOOOOOOOODOOODODODOODODOODOO
00000000000 bOoOOooOoOoooooooon

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

39 Doooooog

gbooboabobobooboobbouoobogobooboabooaobbboobo
gboooooooooooo

OO0 (ambiguity)y OO0 O0O00O0DOO0OO0OOO0OODOOOOODO

class Show a where

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

gboooooooboooooboobooo

foo x = show (read x)

0000000 Ofoo :: (Show a, Read a) => String -> StringO 00O
000 a0000O=000000000C000C000O00C0000C00OC0O0O0O0O00OO
0000000 mboOobOooboo0ooOoooooao

foo x = show (read x :: Integer)

all00ooooboooooobooooobooboooooooooomon
gogboboobooobboobooboooooboodd

00000 (monomorphismrestriction) OO M OO00O0O0O0C0ODIMOOODOO

0000000000000 oDOooooDO0oDoo0o=000000000

oo0o00oooooooooDOOooDooDOooDOooOoDOoOoooOOon
Od0ooooopoooooooo

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

genericLengthO OO OO0OOOOO0O length :: [b] -> IntO0O0O0Q0O00O0
d0ooooboboobobooooooooooooooon
Oododoooooooooooooooooo

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

[N

—
SOOI NP W=

—
W N =

U0O00000000 ODictionary-Passing Style 0 00 00 000000000
oo0ooOobOoboOooooo

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

000 genericLengthl 0 DPSOO0DOOOO0O 2000000000000
ooboooobb 200000 bgooboooooo0oooobooobobobooon
goobbooodog ppSOO0OO0OO

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

goooboooo20b0vbOb0ooooooobobooboboboooD

goooooboboooo0 ooooooobooboobbooooboboooon
goboobooboboobobooboooooobboobobo Mooboo
gboboooon

ooon

f0 xs = map (+1) xs -- (+DH0O \ x > x+1 O00O0O

gobobooboooobogob

--dooooobooao
f0 xs = map +1 xs

gooboooooobooooboooobooan

fO0 :: (Num (t -> (a -> b) -> [a] -> [b]),
Num ((a -> b) -> [a] -> [b])) =>
t -> (a -> b) -> [a] > [b]

gdoboooboobobbobooboooooobooobooobooooobooboooo
goooogg
-- (-DoO00ooooobooboobbobbbooogg

-- f1l xs =map (\ x -> x-1) xs Q00O O0OOOOOOOO
fl xs = map (-1) xs

-- rggogooobooooooo
--f2n=n: [4,56] O0OOO0OO0O0OO
f2 n = [n] : [4,5,6]

-- HaskellOOOOOOOOOOOOO . O000O0O0COCOOOOOOO
--00 . 0000ooooobooooo

--f. g=\x->f (g x)
--f3r=r *sin 0.2 000000000

f3 r=r * sin .2

Q391 000 f1,£2, 300000000

- 11



NN RN =

—_
SOOI NN~

11
12
13
14

3.10 Dictionary-Passing Style [ []

U0000OHaskelOOODOODODODODOOOO0OOOODOOODODOOmMIO
O0obooooboboOoobl0 HaskellODODOODDODODOODODOOODOOOO
gooooboboooobobooboobobboo

gbobogbodobobobobuobbuoooooooobobooooboobon
gboooobooobooboobooooboobbbbogg

gbobbooobobboooobbobbboobobbooboooooo

ugboooboogaon

type Eq’ a =
eq’ :: Eq’ a -> (a -> a -> Bool)
eq’ =\ (e, ) —>e -- (==)00000

ne’ :: Eq’ a -> (a -> a -> Bool)

ne’ \ (_, n) ->n -- (/=)00000

OO0 Eq’ alODODOODOODODOODODOO

0 method dictionary [

ooboog

uboboooobooobobboibooooboooooooooboooooboon

egDirectionDic :: Eq’ Direction

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

where North ‘egDirection‘ North =
South ‘eqgDirection‘ South =
West ‘egDirection‘ West =
East ‘egDirection‘ East =
‘eqDirection’ =

eqTreeDic :: Eq’ a -> Eq’ (Tree a)
eqTreeDic (eqA, _) = (eqTree, \ a b

True
True
True
True
False

-> not (eqTree a b))

where Empty ‘eqTree‘ Empty = True
Branch 11 nl1 rl1 ‘eqTree‘ Branch 12 n2 r2
=11 ‘eqTree‘ 12 && nl ‘eqA‘ n2 && rl ‘eqTree‘ r2

‘eqTree’ _ = False

goboboooooobooog ... = ...

gbhoobobogooboonbon

ooobbobo0ob0o0obOb0000bU0O0O0E” a0 000ooOobooooooDo
uobooobobooboooboboobooboobooo
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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

gooooboobobboooooooooooboobooooooooon
goboobobboobboog

member North [North, South, West]

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

UOD0D0O0O0OD0ODODOO Dictionary-Passing Style 0 0 OO HaskellO DO OO O OO
gO00OOoO00DbOOU00ODOOOoO00O0obOobObOOo0obOOoUoooOoOooDboo
0000000000000 00ODO0000000DO00ODO0o0OO00oooO
00000000000000000000000000000000000
o0obo0odfbo0od0o0oo0oooooooboboobooooobobooboo
oooboooog

OO0o0oo0oao

O

3101 OO0O0O0OD0O0ODOODODO0OD 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

OlookupOUODOOOODODOOODOOOODOODOOOIY Dictionary-Passing Style
00000 lookupD:

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

0000000 Olookup 1 [(1,2),04,7)] 0 lookupD eqIntDic 1
[(1,2),(4,7)] O OO OOODOO lookup 1.1 [(1.4,0.1),(4.2,6.9)]
00 lookupD egDoubleDic 1.1 [(1.4,0.1),(4.2,6.9)] 0000000000
0 eqIntDic, eqDoubledicO0 000 OOOOOO

311 000O0ooooooooooboobooooonon

goooooooboobobooboooobbuooooob “coooobobrboobob
goboobooobooooobooooboooboooooo“cobo>oboooboobog
gobooboooboobobboboobooobboooboboooboboobooboobobn

‘00000000000000000000000000000DO00
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OO0o00ooooopoooooO0Oooooooooooooooooooooo
000000000000 000000000oooooDooDoooOoOoooo
O000o0oooooooOooooooo

OoO00o0oocO0C0oOO0ooU0UooOo0UoooooooooooDOoOooooo
O0opDoooooooo

Smalltalk 0 OO0 00 000 O00O0OOO0O0OOOOODOCOCO [S1IODO0e6000
opoooooo

JavaScript OO ODOOODO O prototype O O OO OODOMO
ooOoo0O0OoooO0oOoO0O00O0mOoooooooboOoooooooobooo
OO0D00 Selfd 0000000 JavaSeript0 OO OO OOOOCODOOO [6]0O
O6000000D00O0O0ODODDOO JavaScriptOD OO OODOOOODOODO

Common Lisp0 00000000000 CLOSOO OO0 00000 multi-method O
O000C0oDO00o0o0oUoDooooOooooooooo200000000000
0000000000000 00000000oooooDoooOoOoODODOODOOOO

JavaO O Ochar,int0 double OO0 OO0 OO0 O0OODOOOOO0OOO0CO
go0ooO0o00oOo0U0DOoC0COoO0O0O0oDOo0oUOoDOoO0OooOOoOooOooDoOOod
0000000000000 00000000000000000 OScalad C#
ooooooOoO0ooooOoooooooooo

03111 000000000 00000 Smalltalk[5], CLOS, JavaScript[6], C++,
Java[7], Python, Ruby 00 OO0 00O O0O0OODODODODOODOOOOOOODODO
ood

312 OO0

UO0000UOHaskellDOO ODOOOOO0OO0O0OO000OO0OOOO0O0ODOOOOOO
uobooboobooooobobooooboobboooooooboooboon
gbooogoboboooboooboboboboooobobobobbooobobon
gbboboobuooboboooooboooobobooboo

313 J00ooooooboobooood

o0 [jocobooobbooobobobobobooooooooooo ribog
U0 Haskell OO ODODOOOOODOOO0ODODOO [3]00Haskel OO O OO
gooboboobbo0oooboboboib0U Haskel OO OOOODOODOOODO
ooobooboo d4jooooboogoboobboobobobbooboobooobooo
gooobooon
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