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3.2 GHCIOOOOO

GHCOOOODOOOODOOOOODOOOgecO javacOOODODODOODOOOOOODOODO
gboboboObdghecOOOOOOOOOODODOO
O000000000000000000 GHCi(ghci)DOOOOOOOOOGHCIDOODODOOO

Prelude>

goooooboobobobooobooboboooobboboooobobobooboobobOoo
gbogooboobboobboobobooooo
GHCiDOOOODOOOOOooooDooooo

good oo |od

:1load file 11 fleDDODODODOOO

:also file ra fleDOOOOOOOO

:reload ir goo0ooooDoOo0OoooooOooooon

: type expr 't |exprO00O00O0OO

:cd directory e gdoooooooood

: ! command commandl O OO0 00000000 OCOOOOO
1?7 goooooooad

(quit iq GHCiDOOoooo

gboobboobobuobooooouooboobbobbooobo

Prelude> 1+2
3
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HaskellOO OO OOOOOOOOOO gooobooooooo
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{
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goobbooooooobobooboobuooboboooobooboooboobobooo
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module OO0 0O OO0 where

O000o00oo0oooo0oooooooooooooooooooooooo
module OO 0O0OO O where {

|:||:||:J1:|:J1;
|:||:||:J2:|:J2;
000, =0,

}

gbobooobobo0dbimport 000000 ODOODODOODODDOOO0OOODO0OOODOOO0OO
ocoboooobooooooooooloobooobboi1obobobooooobooooo
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c2 fx
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false t f

oIl

gboooboobobooomoboooooobobobobbbooobm

0000 HaskelDODOOOOO 20000000 goooo
oboooboo

34 D0000O0OO0OoOoooDogoo

HaskellD 0 0 0 00 BoolM O OO Int, Integer—Int 0 000 00000, Integer 00000 I
0000000 Float, Doubled0 0O OO CharOOD O O DO OO OODOOOOODOOOOOOOOO
BoolOOOOOOO O 000 OInteger, Float,Double, Char OO OO0 OOOO
o0 cobobooooooa

0000000000000 00000000000000000000000O0LispOOOOO0O
oopooooog “+,*-m**0dd000d1+2*30000000000000000

iff0thenlelse0 000000000000 OOOODOOODODODO

if 0 1 then O » else O 3

0.0 goooboooooo.00:000000000000000 1,0 TruedOODO 20
FalseOOOO 300000000000 0if0then0elsed0 OHaskellDOOOOOOOOOO
uboooobooobooobooobobooon

0000000 factoriald 0000 HaskellD OO OO OOO
fact n = if n==0 then 1 else n*fact(n-1)

gbogoobobuoooooogoobooa Ubo000Dfact(n-1) 0 fact
n-100000000000 000 UboobooobobbO0Od n*(fact(n-1)) 0
goooooogoon

gogooooooobbogo gboboboooooooboooobooboo

oooboooog

0 341 fact 1000 0000000
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ood bOooobobobobboobobbbbobobbooobbboobbooooobOoo
0000000000000 SchemelO O Lisp0OO0O0O0OO0OO0O0DOODOOOOHaskelld
gobooboobooboobooooooon

000000000 0000 (ons)JO0000000" "O00000000

e 0 UI0OU [JOOOODOODLDOOOOOO

e OO0 :00b0obObbOoobuob0o0obboooobbboboboooooboboboboOoy
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U Integer U0 OOOO0O0OOO0OOO 0ooogodn boubleDOODODOOOO
U O00DC0O0O0O00OO0OHaskelDODOOO stringD0000O0D0OODOOOOCOOOOO

ooOo0oooooad
type String = [Char]
O000O0o0o0ooobooooo
type OO =0
O0000O0typeaiaslO 000000000000 OO0D0O StringD 00000 O([Char] 00O
ddodbooooboobodooooooooboobooooooooon

box-pointer00 O0OO0OO0OO0O0OOCOCOOOOOOOOOCODOOOOOOOOODOOOO
oooooogog

xs0 = []

xsl = 1:xs0
xs2 = 2:xsl
xs3 = 3:xs2

gobooooooon

A4

100 :0 200000000000 000O0O0O0O0O0OO0OODOOOOOODOODDODO, 2, 3
gbobboooooboboboooomwoboooooobobobboobobobmoooboon
gboooboobood

goorr,2]1,[3,4]]00000000000
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gooboobooboboobon
0342000000 box-pointer 00000
1. [2,3,5,7,11]
2. [0]
3. [[1],[2,3,4],[]]

ogooo

oopog coioooooogogooogooooogn

struct _list {

int car;

struct _list* cdr;
3

typedef struct _list* list;

Jlist0000000Ocard cdrO00 20000000000000 cdre0O00ODOOOOO
0000000 0D0OO0O0Olist00000 Otypedef 100000 Ostruct _list*0 0000
goooooOo0doomoOooboooobooobOoobOoooooocooogoooobobobOoo
0ood

OoOooOoboob coboDooDbDOoOooNxLLODbDODOO

mallocOO0O0O0O00O0O00O0DOOCOOOOCODOOCOODOODOOOOODOOODOO freeO O
0000000000000 00OHaskellDOOOOOOOOOOOOO free000O00O0OO0O
gooboooobbooboobobboobobooobogd

O OOtwpled00000000D00OO0ODODOOODODOOODODOOOO,"0000000O0O0OO
ooo“¢co%bobooooboobobobooobooboooobobooboooDboobooOooa,
a’ )y Doooooo goooooobbooe, v, 3HhOobobooooo

00000020

000 0OOObO0*“->"0000000000O0Integer —> CharUO0 OO0 OoonooooDOoOD
U00 IntegerU0O0O0O00O0O CharOOOOOOODOO"->"0O gbooboodoBool ->
Bool -> Bool OO OODO goboooboboboobooooo
goobooboobboboooobooobooobbooo

2000 HaskellDO OOOO OO typeclas§ 0 00000000000 O0000000000000DOOOOO0O0O0
oboooooooobooobobooooooboobOoobOoOoono
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000 1Integerd CharOOOOOOO0OODODOODOOOOO0OOOOOODOOOOaObbOOOOOO
000000000 ooooooobooooooon 00fddooooooooobooooo o
000oo0oooooooooooooooognoOfal -» [b] -> [(a, HH]l]OODOOOOOOO
0 O [Char] -> [Integer] -> [(Char, Integer)]U 0000000000 OO0OOOOOOO0OO
[String] -> [Integer -> Integer] -> [(String, Integer -> Integer)] 00O O OOOOO
aogo

O0000000O0o0ooo 0 0O OO HaskellO O00000000O00ooOooooo
O0000O0oooo0oono

00000000000 oooouooooodo “:.:"0b00o00oooo

oogd :: 0O

Oo0ooo0 fact000 000000000000

fact :: Integer -> Integer
fact n = if n==0 then 1 else n*fact(n-1)

OO00OO00O00O000O000ODOOO00O00ODOODOO0OOOOOOOHaskellDOOODOODO
goooooooon oooo

35 Joooooooo

HaskellDOOOODOOOOOOOO obooooooobpoobooobobbooobogoobo
O0000000000%M0000000000000000000000D00000000DOA0
ggooog

-- Preludedl lengthO0 OO OO
myLength :: [a] -> Integer
myLength [] 0

myLength (x:xs)

1 + myLength xs

U000000OmyLengthO OO0 0OO0OO00 [JOODOO0 10000000000O0OD1D0OO0O0O
oooooobbobo 200bbo0obobobo0bDobooULD xoboboboboboooUoob b
OxsO0OODOOUOWMOOOmyLengthODOOOOOO0OO length :: [a]l -> Int0 00000
gooooboboooom

booobooooooboooooobobooobL “*obooobboboooooooUboboon
UbobDOobo0oooobbDD myLengthO OO ODxO0OO0O0ODOOOOOOOOODO

myLength (_:xs) = 1 + myLength xs

Oo0o0oOoOooooo

caseJof 0000000000000 OOcasedof 0000 O0O0O0OO0MOOOOOODOO
O00000000o0oOooooOd

case [ g of {

oood ¢ -> 0 q;
oodod o -> 0 o2;

0000000000000 0NDDO0000N00DDOD0D0D0O0D0ND00N0ND000N00NDDoO0oNOn
ooooooboooobooooooboooooboboooOobOOoboOoooooooon
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0000, -> 0,
}

Uoobobbobououoooooooboobob,0o00boobobo.000000 m
gooboooobb o wobOOooooobooD
if 01 then O else 030000000 caselJof 000000 DOOO0O0OODODOOOOODOO

case 0 1 of { True -> 0O 5; False -> 0O 3 }

obooboDb0letOODOO0OADDODOODDODOODOODOOOOOODODOODODDO
ogdd

\ (x:xs) -> X

U00b00mbOoobb headdODOOODODOOOODODDODDOOOOOOOODDODOOODLODOODOODO
uogobbobooobobooboooooboobboooooobbooobuobobbobobon

035100000000000000 mySumDODODOODO

03520000000 [Bool]O 2000000000 O00ODOO0ODOO0OOOOO fromBin ::
[Bool] -> Integer0 00000000 O fromBin [True, True] O 3, fromBin [True, False,
True, False]O 100000

000:.:0000000000O0DO000O0D00oooooOn

0353000000 xsOODODDOOULOOOOD fODDDOODDOO0O0OODLOOO fOOD0ODDOD
oooobobol sumf :: [Double] -> (Double -> Double) -> DoubleJ U DD OQO

3.6 DOOOOOOO

000o0oooooooooooooodooooDo0ooo0obooo0ooooooDoooon
d0ooooooooooooooooobooooooooooooobobobooobobooooon
200 0000000000000 000O0OO0DOO0O00000O0O0O0oO00oOoLOOoOobDOooDOoOoa
000ooodoooooooooooooooooo

0000000000 reverse:

-- appendO Preluded (++)0 00000
append i [a] -> [a] -> [a]
append [] ys ys

append (x:xs) ys x : (append xs ys)

-- reversel PreludeD 0000

reverse i [a] -> [a]

reverse [] []

reverse (x:Xxs) append (reverse xs) [x]

gobboboboooo gobooboooobooboooobooooooo
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gooobdooggoogoon

--shunt 0 revOOOO0O

shunt i [a] -> [a] -> [al]
shunt ys [] ys

shunt ys (x:xs) shunt (x:ys) xs

rev :: [a] -> [a]
rev xs = shunt [] xs

U0 rev0000000O0OO goboooboobooooobobobon

ooogogoon
revl reverse 0000000 -00000000O00O0O0O0DOO0 xsOOOUO

rev Xs = reverse Xs

ugoobooooooooooo
gobobooooboboobobbbooooobooooon

shunt ys xs = append (reverse Xxs) ys

oooo ooooooooooon
o0:
xs = [JOOO:

xs = z:zsOOO:

0361000000000 xsOOOOOd
append xs (append ys zs) = append (append XS ysS) zs

UooboouobdOxshbOODooOooooooog
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3.7 DOUOooouoooon

0000000000000 00o0oUoOoOobObOoOobLOoO0noU Preluvde OO0 OO DOOOOO
ooooooo
map :: (a -> b) -> [a] -> [b]

map f [] L]
map f (x:xs) f x : map f xs

zipWith :: (@ -=> b -> ¢©)
zipWith £ (x:xs) (y:ys)
zipWith £ _

[a] -> [b] -> [c]
Xy : zipWith xs ys
]

filter :: (a -> Bool) -> [a] -> [a]
filter p [] []
filter p (x:Xxs) if p x then x : filter p xs else filter p xs

->
= f
= [

iterate :: (a -> a) -> a -> [a]
iterate f x = x : iterate £ (f x)

foldr :: (a ->b ->b) ->b -> [a] > b
foldr £ x []
foldr £ x (y:ys)

X
fy (foldr £ x ys)

foldl :: (a ->b ->a) ->a -> [b] > a
foldl £ x []
foldl £ x (y:ys)

X
foldl (£ x y) ys

3.8 DOOOoOooooboo

00000000 HaskelDOOOOOOOOOOOOOOOOOOOO® "™o00000000
goooo*«roogbogobobboboooob0oooobooooobooooooooobobooo
O00000000000000000000000000000 Preluded 00000 zipdOOO

zip :: [a] -> [b] -> [(a,b)]
zip (a:as) (b:bs) (a,b) : zip as bs
zip _ _ []

odo zip [1, 2] [3, 4]00000000000 [1, 2] ‘zip® [3, 4100000000
U000OoubobOoobobDOobOOintfixl], infixr, infixO0 000000 O0OOOO0OCODOOO
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0000000000000000000 OPreludé HaskellD OO ODODODOOODOODODOODOOOO
gooobobooooooooboooo

infixr
infixl
infixr
infixl
infixl
infixr
infixr
infix

infixr
infixr
infixl
infixr
infixr

& [

rem‘, ‘div‘, ‘mod‘, :%, %

=, /=, <, <=, >=, >, ‘elem‘, ‘notElem‘

SR RFRPNWHAUVLITULION 0 O O
+
+

$, $!, ‘seq

infix1 [0 OinfixrQ ooobobo0oD infix000000ODOODOODODO0O0O—0
00 1<x<2000000000000C0C0O00200000000000000DOC0DDOOD
oo+*0+0000000000

gboboooboboboooobobboboooobooo *cos"obobobobbobobbooboo
gooooobobobobobb01+20 ) 1 2000000000000000DO0O00DOOOO
oooooooo

gbobod letOO0000O0O0O0DODOOODODODODOOODOOOOOODODO
let 0O00O0DOOODOO in O

goooooogg

powd x = let y = x*x in
-- headO PreludeD 0O OO
head ys = let (x:xs) = ys

y*y

in Xx

oooobobobooobo 40b000bU0pow40DDO0OU0OO0ODDDysyyOUOUDODDODOD yOODUODO
u oooooobooboboboooo *ooooOo"oobooobpbobobooobo goon
doogogoooooooooooooogoo

-- repeat Preluded OO 00O
repeat :: a -> [a]
repeat x = let xs = x:xs in xs

0000000 x0d0odoooooooo
Prelude> repeat 1
ri,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1, ... 4

O00000000OHaskelD D “O0000CO00O0CODOODO"000OCOODODOOCOODOOOO
O0ODD0OD0O00HaskelOOODODOODODODOOODOODODO OO

0381000000000000000000000000000000O0O000
evalPoly :: [Double] -> Double -> Double OO OOOOGOGO[1, 2, 3, 41000000
0 1+2x+3%%+40000000000 OevalPoly [1, 2, 3, 4] 10000 43210000

‘Crl-cO0DDDDOO
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03820000000 b0bO0obopDbb00bOb000UbO0bUODbOUUObOn powersetd 0O
gdad

uod powerset [1, 2, 3]0 [[], [1]1, [2], [3], [1, 2], [2, 31, [1, 3], [1, 2, 3]]
gdomooboobboboboooooobooodd

39 D0OOoooooon

000o0o0ooooooooooooooooooodoobooooooooooooooon
gooooa goooooooooooooooooon O algebraic
datatypel10 0 00O

00000000 o0oooooooooooooon

data 00000 000 000, ... 000
= 00001 0414 ... O1p
Immmmzmzlm O 2n,
| 0000 m Omt - O mne
0000D0000000000000000000000000000000000 00O

gooooooo
goboooboooboooooooooooocoodtenunmDbbooobobbobbogo O
gog

data Direction = Up | Down | Left | Right I

Up, Down, Left,Right 0 4000 DirectionO0 0000 OOODO
0000000000000 000000000000000Db0O0O0O000ObOO0O0bO0O0O0O0OO

ooono
data Tree a = Branch (Tree a) a (Tree a) | Empty

0000000 BranchD Empty 0 200000000 0Empty0000O00DODOOOOOOODO
O0000O0OBranch 300 0000OODODO1000 30000000000 DODOODOODO
OO020000000000000Branch000000O0DOOOOOO

Branch ::

odo0ab 00000000 Integerd String00 0 00 0000O0OOOONO
000000000 Tree Integer0 000 Integer 00000000000 OOOOOTreedd
0000000000 (typeconstructor) OO OO0 000000 OCOOODOOOOOOOOOOOO
000D0Do000DbO00bD0o0dO TreedOoQog

Empty :: Tree a

Branch Empty 1 Empty :: Tree Integer

Branch (Branch Empty "a" Empty) "b" (Branch Empty "c" Empty) :: Tree String
Branch (Branch Empty 1 Empty) 2 (Branch Empty 3 (Branch Empty 4 Empty))

:: Tree Integer

gbboooboobpobobbooobooooooboobobo
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0391Tree00000000DOOODOODODOOOODO

size :: Tree a -> Integer -- OO0

depth :: Tree a -> Integer -- OO

preorder :: Tree a -> [al] --gooo

postorder :: Tree a -> [al] --gooo

reflect :: Tree a -> Tree a -- 00O
3.10 HaskelO OO OO
HaskellD DO ODOOOOOOOOODODOOOODOODOODO oboodoooooood
goooododdgodgoooogooooooooooooo . gJoooodood

goooooooon
oo o0o0goodbdd wice0DODODOO0OO00ODO0DODO

twice x = xX*x '

000000 wwice 2+2) 0000000000 DOODOOOOODODOO

twice (2 + 2) 2+2)x(2+2)
= 4x4

= 16

U0D00wiceJOOOOO 2+2) 000000000000 wwiceDDODOODOOODODOOOO
O000oOooOo0oodoooooOoo (oooo*gDOo0o0Oo0OD)0oDOb 2+20000000
uoboboobooooboobobobz«2000000000000
gbooooooobobbobobooooobbobboboobz+2000000000000DODO
oogd

twice 16
+ /+\ 4
2/ \2 2 2
o0o0oooooooooooooooooao O lazy evaluatiom OO OO0 O 000 0O

gdoobdoboooboboobooobobbooooobooboooooboboobobooaon
gooooboooobobooooooon

gboogooooooboboooooobooooooboboboooooboooboobobbooboo
ogoooaobon
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from :: Integer -> [Integer]
from n = n : from (n+1)

-- takeO PreludeD OO 0ODO
take :: Integer -> [a] -> [a]
take 0 _
take _ []
take n (x:xs)

I
M
—

x : take (n-1) xs

ooQd from 10 [1, 2, 3, ... ]JO0O0O0O0OOO0OUOOODDODDDDODOOODODODO

take 3 ({rom DO O OOO
take 3 (from 1) — take 3 (l:from (1+1)) — 1:(take 2 (from (1+1)))

— 1:(take 2 ((1+1):from (1+1+1))) — 1:(1+1):(take 1 (from (1+1+1))) — ---
— 1: (1+1): (1+1+1) : (take O (from (1+1+1+1))) — 1:(1+1):(1+1+1):[]1(=[1, 2, 3])

ogodoooooooooooao
O000from0 000000000 DOOOOOOOO..00000000000O0000DOOOOO
Prelude> [1..]
[1,2,3,4,5,6,7,8,9,10,11, ...
Prelude> [2,4..]
[2,4,6,8,10,12,14,16,18,20,22, ...
Prelude> [1..10]
[1,2,3,4,5,6,7,8,9,10]
Prelude> [1,4..20]
[1,4,7,10,13,16,19]

gooo0O00o0oooooOoooOooUoOooDUoobooOooooooOoooooelcoooooD
ugboboooboboobooobooboooobooooooon

0 3101ltake0 00000000000 nOOOOOOOOOO0O myDrop :: Integer -> [a]
-> [a]O0O00O00O0O

0 3102f4p0000000000O0O0O00O0OOOO0ODOO0OOO

0 3l10300000000000000 200000DO0DOOODOOOOOCODDODDOD
Uoodbodnd merge0 00000

031042 .3.504 j, k0 000000000000000000O0OO0O00OO0OO00O0O0
hammingd OO OO0

0 3.105HaskellC 00000000 O0O0OO00ODO0OOOOCOOOOODOODOODODODOODOOD
goooooboond

3.11 00000000 d ListComprehension

HaskellD OOOO0O [ List Comprehension 0 O 000000 syntax sugad 0 0 0 O
00000000000000000000000000

l-14



O

Prelude> [(x, y) | x <- [1, 2, 3, 4], y <- [5, 6, 7]1]
[¢1,5,(,6),(1,7),02,5,(2,6),(2,7),(3,5),(3,6),(3,7),(4,5),(4,6),(4,7)]
Prelude> [x*x | x <- [1..10], odd x]
[1,9,25,49,81]

oooo [i..10]10 11,2,3,4,5,6,7,8,9,10] 0000000 O
O0000O0o000o0ooOoocooooooon
[o |ooo, ..., 0007

Uboobo0dgdBeolJOOOOOOOOOODDOOODOODO:
gboooooooooon < 0

goobooobbobooboooobooooooobobboobooobobobooobooon
gboboooboobobooooboobooboboooboobbbooobobooboboooboo
uoboooboobooooobgg

0311100000 nOO000D000<sx<y<nOOOOOODO x,yOOOOOOOOO foo ::
Integer -> [(Integer, Integer)] 10 0000O0OOOOOOONO

0311200000 n0000000<x<y<z<nOOOO X+y?=20000000 x,y,z0
00000000 chokkaku :: Integer -> [(Integer, Integer, Integer)] 0O 0O0O0O0O0O
ooooooo

U 0oooogdbdobobobbboogdooogoodbooooon

-- 00010000000
unit :: a -> [a]
unit a = a : []

bind :: [a] -> (a -> [b]) -> [b]
bind [] _ =11
bind (x:xs) f = append (f x) (bind xs f)

goboooooobooon
[t] = unit t
[t | x <-u, P] = bindu (\ x -> [t | P])
[t | b, P] = 1if b then [t | P] else []

Ubo0db0O BoolODODOOPOODOUODOOOODOOU

gbooboboooboooooboooooobboooooogogd

gsort [] = []
gsort (x:xs) =qsort [y | v <- x5, Vv < X] ++ X

:gsort [y | v <- x5, ¥y >= x]

0 3113000000000 000000000unit,bind0000000O0O0O

1. [(x, y) | x<-[1, 2, 3, 4], y <- [5, 6, 7]]

2. [x*x | x <- [1..10], odd x]
0 3.114primes0000 [2, 3, 5, 7, 11, ... ]O0O00O0O0OOOCOOOO0OOOMOODOOOO
O0000oo0oooooom
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O00: “0000000 (Eratosthenes) 000" 00000000000 O0ODOOOODOOOOO
gbooobobdoobooobuobbooooogd

1.200000000000
2. 0000D000COODOOODODObDOOODOn
3.2000000

gboooooooboooobobobooooooboooboobooooooooboooooDooo
oooooooboon

goboboboooooobobooboooboooboboooDobooo b0 *Obobbo*booooo
ooboobocooogooogobooobgleoogbgoobbobobbobobbOOobUuobOoD
ooooooooboob eo0boooooooobooboobooD

312 80000000

gboogboboooboobobobooobobobooooon

800000000 8000000000 D0DOOD0ODOO0O0DO0DOODODODOODO0O0ODDO
gogoobooogogboooobbooboboooboboboobboobobbbobboboooo
gobobbooooouooooooooooboboboobbboobbboboboobboa

goooooooobobooboooobobbobr4, 6, 1, 5, 2,8, 3, 7700000000
goon

lr-16



oy

/ Ve 7

N

7

N
\

N

€

N
N
N
N

N
N
N
N

7 7

0 v

safe p ndOlength pO0 00000000000 pU0O0OO0OO0OOOOOODOOOOO length p

+1000n000000000000000O0O0O00OO0O0OO0O0O0O0004d
safe p n = all not [ check (i, j) (l+length p, n) | (i, j) <- zip [1..] p 1]

N

\
\

\
\

)\
\

\

N

\
N\
N\

check (i,j) (m,n) = j==n || (i+j==m+n) || (i-j==m-n)

g000dalll

all :: (a -> Bool) -> [a] -> Bool
all p [] = True
all p (x:xs) = if p x then all p xs else False

goooooobooooobobooboobooboor..Jo o, 2, 3, ... JO0bOOOoO0ODbOOO0OO0OOO

> safe [1, 3] 5
True
> safe [1, 3] 2
False

goon
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\
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000000 mO0O0O0OOOOCODOOOOCOOOOODDOOODOOOOOOOOOOOOO (@
O00)000 queensO00O000O0OCOCCOOO
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queens 0 = [[]1]
queens m = [ append p [n] | p<-queens (m-1), n<-[1..8], safe p n ]
ood

> queens 1

[ri1, rz1, [31, [41, [5], [6], [7]1, [8]]

> queens 2
rr1,31,11,41,11,51,[1,6]1,([1,71,[1,81,[2,41,[2,5]1,[2,6],[2,71,[2,8],
[37117[3!511[3’617[3’7_77[318]7[471.7’[47217[47617[4’7_7][478_7![511]’
[57217[5!317[5’7_7][578_7![611]’[672.7’[67311[67417[6’8_77[771_77[772]’
[7,31,[7,41,[7,51,[8,11,[8,21,[8,31,[8,41,[8,51,[8,6]]

U0000000D0 head (queens ) 000000 O0ODOOOOOODOO

> head (queens 8)

[1,5,8,6,3,7,2,4]
do0odddodooOdbOOoobOoDOo0odooooDoo0o0oo0oooooooooobDOooon
goooo ri, 5, 8,6, 3, 7,2, 40000000 queens 700000000000000O
000000000 bOO00obO0o0oO00oo0O0o0bObObOO0obObO0DO0000O0OgonDOdqueens 70
000000000 head (queens 3) 000000000 ODODOOODOOODOOOOOODOOO
0000 PrologD0 0O0OO0OD0ODO0O (backtrack) OO0 O OOOODODOOOOD1I000000O00O
do0o0o0O00bObO00bOO00bO0d0o0ooDoOoobOobObOOoboObOOol0ooOooDobooooo
000000000 0000DooOooOoon

0000 queens 800 0O0O0OOO

> queens 8
[[1’5!8!613’712!4]’[1,678’317’472’5.]!
()

1[8’3’116!2!5!7!4-7! [814!1’3’612!7!5-7]

oo0O0D0O0O920b000oogoo
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