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org/ghc/ 00000000 DOODODO0OOWINdowsD DO OO0 O0OOOODDOODODOODOO
ggoooobooobobbodgad
O0 LinuxOO RPMOO OOODOOOOOOODODOOODOOOOOOOOOOOOO

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

jgboboogooboobooobooboobooooooobobooobobobobooobobobobon
HaskellOO OO OOOOOOOOOO gooobooooooo

3.3 HaskelOODOOODOODOO
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{
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00000 HaskelODOODODOOODOOODODODOOOD100000O0O0O0OOOOODODODOODOO
guoodgo

module OO0 0O OO0 where

O000o00oo0oooo0oooooooooooooooooooooooo
module OO 0O0OO O where {

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

}

gbobooobobo0dbimport 000000 ODOODODOODODDOOO0OOODO0OOODOOO0OO
ocoboooobooooooooooloobooobboi1obobobooooobooooo

Omodule 00000 whereUUOODUOOUOOODOO MainODOOOOOOO0OO0OOODOOODOO
0000000000000 00000000000000D0000D0OD00OHaskellDO OO
obobobobooo0ooooobbbbobooboboo
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gobobobooboooobobogbboooooooogbooooDoobDooboooooD eo
gbbodbooogboooggboogogad

doodoogoooooooogodgooodogog “2"oogogogg

cd f x
cl £ x
c2 fx
true t
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

-4



000 00000000000 00000000000000Schemé] consO0000000O
oooo “ "0000nilO0000000 __ 0O0O00%"0 gooboooobi1:2:[10
1::[Hhoobooogo

Scheme Haskell
nil [1]
(cons 1 nil) 1:11

(cons 1 (cons 2 nil)) | 1:2:[]

gboooooobbobooooooooo s,"ooogobbobooboo ‘o “1"obobobo

gooooooooob [1,2,3,4100 ooogooobd
gbbobodoboobobooooooobooobooboobouoboboobobboooboo

U Integer U0 OO OOO0ODOO0OOOO U0ooodd boubleDOODDOOOO

U O00DO0O0O0O00OO0OHaskelDOOOO stringD0000O0DOODOOOOCOOOOO
gooooooog

type String = [Char]

do0oooooooooooood
type OO =0

O0000O0typealiasl 000000000000 00000 StringD 00000 DO ([Char]OD0O
goobbooobobbbobboooobobobobooboooboobo

O OOtwple00000000D0D0OOOO0DOOOODOOOODOOOOOO*,"000000000O
goo“¢co%boboooobobobobobooobobooooboboboooDbobDoUDa,
a’ )y Dogoooo goooooobbooe, 'v, 3Hhoobooooo

00000020

U000 0OO00bO0*-»>"000000000OInteger —> CharUO0OnDoonooonooobOoOO
000 IntegerU0O00O00O0O CharOOOOOOODOO"->"0O gbooobooodOBool >
Bool -> Bool DO OODO goobobooooobooooooo
gbboobboouooabooobboobooboobooo

000 1Integerd CharOOOOODOOODOOOOODOO0OOOOOODOOOOaObbOODOOODO
doodbOdobOOooooboooooboogoooao 000dddooboboOooobooooo
O00oo0ooooooooooooooooonOfal -» [b] -> [(a, HH]l]OOOODOOOOO
0 O [Char] -> [Integer] -> [(Char, Integer)] 00000 0OO0OO0OOOOOOOOOOOOO
[String] -> [Integer -> Integer] -> [(String, Integer -> Integer)] 00O O OOOOO
oono

oboooboooooogg O 0O O O HaskellO oooooooobobooboon
uooooooogod
goooooooooobooooooobon “:»»oobobbboogob

2000 HaskellDO OOODO OO typeclas§ 000000000000 O0000000000000DOOOO0O0O0
oboooooooobooobobooooooboobOoobOoOoono
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ooo :: 0

0000000 fact000000D0OO00OO0O000O0O0

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

0000000000000 0ODO0O0O0C00O00ODOODO0O0OO0OOO0OOHaskellDOOODOOODO
gooooogogoo goggd

35 0J0Oonoooooo

HaskelOO OOOOOOOOOOO obooooooooboboobooobgobb
000000000003 000000000000000000000D0D00000000oDan0

googag

myLength :: [a] -> Integer
myLength [] 0
myLength (x:xs)

1 + myLength xs

UD000000OmyLengthO OO0 OOO0OO0O0 [JUODO0O 10000000000ODOD1IDODOOO
oooboooooogo 200b0obooo0obb0booDboOoDbbODOD xbobObDOobDOoOoOoboOoooD
OxsO0OOOOUOWMOOOmyLengthODOOOOOO0OO length :: [a] > Int0 00000
goooooooobomm

ooooooooboobooOobobOoOoooboOooOo “obobooobbooObbOoOoooDO0OOooOon
0ooboobooobooboD myLengthO OO OxO0OO0O0ODOOOOOOOOODO

myLength (_:xs) = 1 + myLength xs
ddoooooooo

caseJof U0 0D OO00ODOO0DDOODDDcaseDof 0D DOODOODODODMOOOOODOODO
oboboooooooobood

case [ g of {
oood ¢ -> 0 q;
ogodod o -> 0 23

oooo, -> 0,
}

oobobboboouoooooooboobob,0o00obboobobo4.000000 m
goooooobb o nOOoOoooobobooD
if 01 then 05 else U 30000000 caselJof 000000 DOOOOODODOOOOODOO

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

ddbDbDletbOD0OO0ADOO0OOODOODDODOOOODODODODOOOODDODOODODDOO
oo

\ (x:x8) > X

0000000000000 0NDDO0000N00DDOD0D0D0O0D0ND00N0ND000N00NDDoO0oNOn
ooooooboooobooooooboooooboboooOobOOoboOoooooooon
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U00b00mbOoobb headdODOODLODODOOOODODDODDOOOOOOOODDODOOODODOODOODO
goobbobouoobobooooooboobboooooobobooobuobobbobobon

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:.:0000000000O0bO000bO0bOOooOooon

0353000000 xsOOODOOULOOOOD fODDDOODDOO0O0OODLOOO fOODODDD
Uo0ooobobod sumf :: [Double] -> (Double -> Double) -> DoubleJ U0 DO OO

3.6 DOOOOOOO

gbbbobbououoobooboooobooboboboobobooboboooobaboo
gboobooobooboboobobobbobboooooooooouooboooooboobooobooooon
2000000000000 LUb bbb oDOoUoDLO
gbobodgoboboboogobobooboboooooo

0000000000 reverse:
append i [a] -> [a] -> [a]

append [] ys ys
append (x:xs) ys X : (append xs ys)

reverse i [a] —> [a]
reverse [] []
reverse (x:Xxs) append (reverse xs) [x]

gobboboboooo gobooboooboboboooobooooooo
goooooogooogooon

--shunt 0 revOOOO0O

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

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

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

U0 revO000000O00O0OO goboooboooboooooboboobon
ooogooon
revl reverse 0000000 -00000000O00O00O0DOO0 xsOOOU

rev Xs = reverse Xs

gooboooboooooogoo
goboboooobboobbboooooobooooon

shunt ys xs = append (reverse Xs) ys
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ugood goooooooboboon

oo:
xs = [JO0OO:
xs = z:zsOOO:

0361000000000 xsOOOOOd
append xs (append ys zs) = append (append xS ys) zs

gbodgbobtodxsooooooooooo

3.7 DOOObOOoOoooono

0000000000000 0000o0bObObO0ObDO0D0O0Do0ODnD Prelude COODODODODOODOO
ooooooao
map :: (a -=> b) -> [a] -> [b]

map f [] =[]
map £ (x:xs) = £ x : map f xs

zipWith :: (a -=> b -> c) -> [a] -> [b] -> [c]
zipWith £ (x:xs) (y:ys) fxy : zipWith xs ys

zipWith £ _ _ [1]
filter :: (a -> Bool) -> [a] -> [a]
filter p [] =[]

filter p (x:xs) = if p x then x : filter p xs else filter p xs

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

X
fy (foldr f x ys)

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

X
foldl (f x y) ys

38 J0OOUOboOoono

00000000 HaskelDOOOOOOOOOOOOOOOOOOOO® "™M00000000
goooo*rgoooooobooooobobooobooooooboboooooooooooDboo
0o0oo00oo0oboo0ooooooooooooooooboonooooooggd zipdO0OQd

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

oo0 zip [1, 2] [3, 4100000000000 [1, 2] ‘zip‘ [3, 4100000000

OO00000ouoooboOooobbbinfixl, infizxr, infixO0000000O0DO0OOOO0OOOO
O00000000C0DO0OO0O00D0OOO0OOPrelude HaskellDOOOODODOOOOODOOOOOO
goooooobbobbooooobooo

infixr
infixl
infixr
infixl
infixl
infixr
infixr
infix

infixr
infixr
infixl
infixr
infixr

* /, ‘quot‘, ‘rem‘, ‘div‘, ‘mod‘, :%, %;
+, -

++;

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

Ils

>>, >>=;

=<<;

$, $!, ‘seq‘;

SRR NWHAUVTUTO N 00 WO O

infix1[J Oinfixr[ 0000000 infixOO0O0OO0OO0OODOOOO0DOO—0O
OO0 1<x<2000000000D000DOO2000b000DODO0O0ODOODOOOOOOOOO
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go*g0 +0obooobbooon

ogooooooooboooooooooboogooooooo “gosoooooooobobooo
goooboooobobobobbd1+20 ) 1 200000000000000000000000
googoooo

gobdod letOO0obbOO0O0OO0OODLODOOLDODDODOOODOODODDODOOO
let 0O0O0DOOO0DOO in O
gogoooogg

powd X let y = x*x in y*y
head ys = let (x:xs) = ys in x

oopoDoobooboobob 4000000 pow40000OD0DOOD Oy OO OOOD yoOooono

O do0o0ooooooooboOo “O0oboo"oboboogooobbooon oogno
00000000 o0o0ooo0ooooooooog
repeat :: a -> [a];

repeat x = let xs = Xx:Xs in xs;

uoboboboobxobOoboooooobooao

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
000000000 0OHaskelOO “O000000000O00O0O"00000000000O0O000O00O0O
00000000 HaskellDOOODODOOODODOOODODODO OO

038100000000000000000000000000OOOOO0O0O0
evalPoly :: [Double] -> Double -> Double OO OOOOGOGO[1, 2, 3, 41000000
0 1+2x+3%¢+430000000000 OevalPoly [1, 2, 3, 4] 10000 43210000

0382000000000 00O0O00OODObLDOODOOODDO0ODOOd powerset OO
ogdo

uob powerset [1, 2, 3]0 [[1, [11, [2], [3], [1, 2], [2, 3], [1, 31, [1, 2, 3]]
gobmooooobobobooobobooon

39 D0O0O0OOooboon

00odoooooooooboooooooooooo oo ooooooooooooonoo
gooogad goodoooobooobooouoooon O algebraic
datatypel10 0 OO

00o0ooooooooooooooooooooad

data 00000 000,000, ... 000
=0000; 014 ... O1n
Immmmzmzlm O 2n,
| 0000 m Omt ... O mny

‘Crl-cO0DDDDOO
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gbogbubobgobuobbobboooooobobboobooboboao ugbon
gooooooo
oooboboboooooooboooobocobobtennmoonoboooooboooOO
gog

data Direction = Up | Down | Left | Right I

Up, Down, Left,Right 0 400 0 DirectionO0O0 OO0 OOODO
000000000000 0000000000000000Db0OO0O000DO0O0O0bO0oO0oboOoao

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

0000000 BranchD Empty 0 200000000 0Empty000000DODOOOOOOODO
O000D0O0OBranch 300 00O00OODODOO1000 30000000000 DODOODOODO
OO020000000000000Branch000000O0DOOOOOO

Branch ::

odOo0an 00000000 Integerd String0 0 00 0000OOOOONO
000000000 Tree Integer0 000 Integer 000000000 OOOOOOOTreedd
0000000000 (ypeconstructor) OO 00000000 OO0O0OO0ODOOOODOOOOOOOO
000o0oooDoO0o0bD0oOdO Treedood

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

0391Tree0 000 000O0DOO0ODOOODOOOOO

size :: Tree a -> Integer -- OO0

depth :: Tree a -> Integer -- OO

preorder :: Tree a -> [a] -- 0000

postorder :: Tree a -> [a] -- O00n0o

reflect :: Tree a -> Tree a -- OO
3.10 HaskelOOOGOGO4
HaskellOOODOOOOOOOOOOOOODODOOOOOOO oo0o0oooooooo
oooooooooooooooooooooooooooboo .. OOoooogooo

goooooooon
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oo o0ogodoododddouble0 0 0O0OOODOO

double x = x+x '

000000 double 2+2) 0000000000 DOOOOOOODODOO

double(2 + 2) 2+2)+(2+2)

= 4+4
= 8

U000OdoubleJ 00000 2+2 000000000000 doubleO ODOOOODOODODOOO
0000000000000 00000 (MO000000+00000000)0000 2420000
oobogooooobobboogoz+2000000000000

gboooooboobbobboooobooboboboboobboobz+«2000000000000000
oogd

double A+ o+ 8
\ N/
* AN :
NP 2" 2
gboooogooooobooooboboooon O lazy evaluation D O 00O OO0 O

gbdoobodooboooboboobooobobobbooooobooboooooboboobooooon
gogooobooobobooooooon
uboggogoboobobbbboouoouobuoboobbooobooboooboobbooboo

gogooooon

from :: Integer -> [Integer]
from n = n : from (n+l)

take :: Integer -> [a] -> [a]
take 0 _ =[]

take _ [] =[]

take n (x:xs) = x : take (n-1) xs

oob from 10 [1, 2, 3, ... ]J0O000OO0OO0O0OOOODOODDDODOOODODOOO

take 3 (From DO O OOO
take 3 (from 1) — take 3 (1l: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:(141): (1+1+41): (take O (from (1+1+1+1))) — 1:(1+1):(1+1+1):[]1(=[1, 2, 3]1)

goooooboboooobooon
Ub00Ofrom000000OO0DOO0OO0ODOO0ODOOOO..O000000000000O000O0000OOO

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]
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Prelude> [1,4..20]
[1,4,7,10,13,16,19]

gooo0O00o0ooooooOoooOooUoOooDOooooOoooooOooooooelcooooo
ugboboooboboobooobooboooobooooooon

0 3.101ltake0 00000000000 nOOOOODOOOOO0O myDrop :: Integer -> [a]
-> [a]O00O00O0O

0 3102f4bp0000000000O0O00O0OOOO0ODOCOOOO

0 310300000000000000 200000D00DOOOO0ODOOOOODODODODODOD
Uoboobdbod merge000D0OO0O

031042 .3.5Q04, j, k0 0000000000000 00000OO0ODOODOODOOODOO
hamming0 OO0 OO0

0 3.105HaskellC OO0 O0O00O00O0O0O0O0O0O0ODOOOOOOOOOOODOOODOODOOOODOOOD
oboooooboog

3.11 00000000 d List Comprehension

HaskellD OOOO0O _ [ List Comprehension 0 O 000000 syntax sugan 0 0 0 O
00000000000000000000000D000

O

Prelude> [(x, y) | x <- [1, 2, 3, 4], y <- [5, 6, 7]1]
[¢1,5,(,6),(1,7),(2,5,(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 ri..1e10 [1,2,3,4,5,6,7,8,9,10] 00000003
000000000 O00o00b00o0oO0o0oooan

(O | oog, ..., 000 7

oboobogoboodBeolOOODOODODODOODOODODO:
ubooooooooobon < 0

goobooobboboobooooboooooobpobboobooboboboboobooobn
gbogoouooobobooboobobobbooobooooooboboobobbooooboan
uooooboooooobog

0311100000 nO000D000<Lx<y<nOOOOOODO x,yOOOOOOOOO foo ::
Integer -> [(Integer, Integer)] 00 0000O0OOOOOOONO

0311200000 n0000000<x<y<z<nOOOO X¥+y?=20000000 x,y,z0

00000000 chokkaku :: Integer -> [(Integer, Integer, Integer)] 0 O0OOOO
ooooooao
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U0 0ooooododgobbooobooooodooogoodoogogoon

-- Q00010000000
unit :: a -> [a]
unit a = a : []

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

bind [] _
bind (x:xs) f

gobobooobooboooboooo

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

Ubo0dbp0O BoolODODOOPOODOODODOOODOOU
gbooboboooboooooboooooobboooooogogd

gsort [] []
gsort (x:xs) gsort [y | vy <- X5, ¥y < X] ++ X :

gsort [y | vy <- xs, y >= x]

0311300000000000000000Ounit,bind000O00OO00OOO
1- [(Xi Y) / X <- [17 2; 31 4]’ y <- [51 67 7]]
2. [x*x | x <- [1..10], odd x]

0 3.114primes0000 [2, 3, 5, 7, 11, ... JOOOOCOOCDOOOODOOmMOODOODO
gboooobooboob

O00: “0000000 (Eratosthenes) D 00" 000000 COOOCOODOOOOOOOOO
gbooooobooboooboboboooooon

1.200000000000

2 000bo0bobo0obogobbboooboobo

3.2000000

booooogooboooobboboooooobooobooboooooooooooDoon
ooooooooon

gooboboooooobobobooboooboboobDobooo b0 *ObobLb*booooo
oooboobocooogooogooooobgleooobooobobobobbOOoDbOObUObLOoD
ooopooboOoooob 1oo0b0ooobooooboooobooob
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312 80000000

goboobooooooooboooooooobbobogod

gidUiU0bU00ODb 8poUbDbhbObOObOObOOD0ObDUObDOODbDUODODDODODODOODDDO
gogobobogobooboboooobooobooooooboob bbb bobobo
gbooobboooooobboobbdoouooboboobbbbbooooooboobooobogon

goboooooooboobooooooooobTr4, 6, 1,5, 2,8, 3, 7J 00000000

%w///
// %//
///w/
%///
/%///
/5////%
oo e

safe p nO0length pO000000000000 pO000OO0O0OOOOOOOOOO length p
+ 1000 nO00000O0DO0DOODOODO0OO00O0O0O00ODOOOO00O0OAO0
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safe p n = all not [ check (i, j) (1+length p, n) | (i, j) <- zip [1..] p ]

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

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

oooooooooooooooooooor...]jor, 2, 3, ... ]O00ooooUooOooooOooo
> safe [1, 3] 5
True
> safe [1, 3] 2
False
oooa

w/
/%%
/ 7
’/

O000O0OmOOOOOOCOODOOO0ODOOODOOOOOOOOOOODOOOOOOODO O

o00)ooon queensDDDDDDDDDDD

queens 0 = [[]]
queens m = [ append p [n] | p<-queens (m-1), n<-[1..8], safe p n ]

goo

> queens 1

[(rii, rz2i, [31, [41, [51, [6]1, [71, [8]1]

> queens 2
(r¥,3j,[1,41,[1,5]1,[1,61,[1,71,[1,81,[2,41,[2,5],[2,61,[2,7],[2,8],
[371_77[3’5]1[376]7[377J,[318J7[471]7[472_7][4’611[47717[478.7’[511]7
[5,21,[5,31,[5,71,[5,81,[6,11,[6,2],[6,3]1,[6,41,[6,8],[7,11,[7,2],
[(7,31,[7,41,[7,51,[8,1]1,[8,21,[8,3]1,[8,4]1,[8,51,[8,6]]

U0000000D0 head (queens )0 U0D0O0O0OD0ODOODOOOODODO

> head (queens 8)
[1,5,8,6,3,7,2,4]

gboooobobobooobobooboobobobooboboboobboboooooooooboooooon
goooo [, 5, 8,6, 3, 7, 2, 410000000 queens 700000000000000
gobboooobboboboobboobbobooobbobob0o0obo0oUobOdqueens 70

U00000000 head (queens ) 000000 OODOOO0ODOOODOODOOOO0ODOODOOO
0000 Prologd DOODOOOOOO (backtrack) D OO O OODODOOOOOOO1000000O0O
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odoodoooOooooo0oooobOooobOooooooOooooobOoOolooooOooooooo
00000oooooooooooooOogo
0000 queens 800 OOOOOMO
> queens 8
[[17518!6’377’2!417 [1’6!87377!4’275-7’

)
’[8,371’6’2’517’411 [814’1,376’2’7’5-7]

000000 9200000004000
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