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1.2 HaskelOUOODODOOOOOOOODO

Haskell 0 0 000000000 GHC (Glasgow Haskell Compiler' ) DD D00 00000 OGHCO
Haskel U0 O 0O0O0O00O0O0OO0O0O0O0ODOOOOODDODOO0OOOOGHCO Uhttp://www.haskell.
org/ghc/ D0 0000000 OOOOOOOOWIndowsDOOOODOOODODOOOOOOODO
Oghe-***msid 000000000 0ODO0OOODOO

U0 Linux OO RPMOUODODOOODOOOODODODODODODODODODOODODODODODOD

1.3 GHCiOODOOO

GHCOUOOOOODOOODOOO0OOODbOOgecD javacOOOOODOODOODOOOOODOD
obobobdoghcODOODODODODODO
oooobbbooooboooobbodn GHCi(ghenh) U ODOOOoOoOoooGHGIDODOODO

Prelude>

gbodgbuoobobboboobobobboboobuoobobboboobuobooooong
gobooobooobobooboooboboobooonboo
GHCiUOUODODOoooooouoooooooo

good ooo (oo

:1load file 11 fileOOOQOOOGO

:also file ra fileOOOODOOODOO

:reload T d0ooobOooboooobooooooo
1type expr it expr0000000O0O

: cd directory iC 00o0ooboooooon

;! command command D 00000

:? 0oooooodo

(quit iq GHGIOOOODOO

gbobogboobboooooobboobouoobbooboaboo

Prelude> 1+2
3

sOboobouoaboboobuoobboobuoobbooboobobooobooobobooan
Haskel UDOOOOOOODOODOODO goboobogoodgd

14 HaskelUUOOOOOOOO

Haskell D OO0 OO http://www.haskell.org/0 000000000000 OO0O0OOHaskell O
O000000ooboooooonoo

'Guarded Horn Clauses 0 0 000 000000000000D0O0000OOO0OO0OOOO
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gbooooooboooogocoboooooobooboboooooooooobobooboooooooon
uboboobooobooooboon

gobooboobooooobn
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gboboodobooobobooboboooooobooon
{

|:||:||11=|]];
DDD2=D2;
000, =0,

}

gboooboo «{o“yobboboboboos,»oobobobobobooobobobono
gbooboooboooboboobobobboboobooboooboooboooobooooboooboo
goo
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gbooboobooboobobooboobobobouoboboaoooo gbooooobooobon
gobooboogooboobooobooboobobooboobbooboooboo

O0000 HaskelODOOOODOOODOODOODO1IODOODOOODODODOODOODOOD
gooobgo

module OO0 O0OOO where

0000000000000 000000O0b00O0o0b00o0oO0oOooboo0oo0ooOoon
module 0O OOO0O where {

DDD1=D1;
DDD2=D2;
ooo, =0,

}

gbobooooobodbOdimpert0000000O0DOODOODOODOODOOOOOODOOOODOOO
gbobobobobooobooooloboooboooboo1oooboboooboooooon

Omodule 000000 whereDDOODOOODOD0D MainODOOOOOD0OOOOOODOOODODO
oboboooooooboobobooooboobuobobooooboDoboo0bUODH Haskel DO OO
gboboboobobooooboooooooooon

ogoo
ooo,
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N =

=

ooo, =
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0000 HaskelODOOOOODODODODOOAOODOODOODOOOODODOODODOOD
gbogbuooboboboobuoobobboboobooboboboobooboooboobo
gboooobooodobdaxxd OAxyyO x,y0 20000000
gbyobooboobooooooo“<2rg “rgboobobooobo«“«robobooboooooboon
OO0O00OHaskel OO O“A”00000 % 0000000000000 O00O0O0O0O0O00O000O*"0

00000000000M«“’000000 00000« 00000
oOooQ \ Haskell \ OCaml
fun x > x

Ax.x
Axy.y

goboobooooboobooogoboobooogobobooboooboob coobooobooobo
gooodooooogoogon

fun xy >y

c® =\ fx > x;
cl =\ fx > £ x;
c2=\fx->1£f (fx);

O0000000O0o0000ooboo00oooooooon «<=ooobooooa
cd f x = x;

= X
cl £fx=1f
c2 £fx=1f

uboboodboobooobuoomobobooboobbooboobbon

U000 HaskelOODODOOD20000000 googno
gbobooood

1.5 00O0oooooooooog

Haskell D OO0 0O0BoolMI O OO Int, Integer—Int 00000 OOOO, Integer DO 0O 0O I
O000000O0OFloat,Doubled0 00 0Char0 0000000 0OOOODODOOOOOOODODODOO
BoolOOOOOOO O 00 00OInteger,Float,Double,Char 0 OO OO OOOOO
o cooooooooooa

00o00oboooobooooboooobooooboooobooooboboLspDoong
ooo0ooooog “+»,«“-r,0db00fd+2*30000000000000000

ifthenlelse0 0000000 DOOOOOOODOODOOOODO

if 0 ; then O ; else O 3

g0 gboobooobooboo,bg;b0b0oooooooooon (0 Trued 000 ,0
FalseOO OO ;0000000000 0DOif0thenDelseld O 0HaskellOODODODOOOOODOO
gbobobobobooboboboooobo

O00O000O0Ofactorial0 D000 Haskel OOOOOOOO
fact n = if n==0 then 1 else n*fact(n-1);

goboooobooooboooooog 00000 fact(n-1) 0 fact n-10
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gbooboobooooboabd Uo0oobooooboo0d n*(fact(n-1)) 0000
gpoboooooog

gbooobobooooog gboooobogobobogoboboboooogobo
goboooboogd

0 1.5.1 fact 10000000000

000 0OO0000obOobO0o0obOoboOo0ob00obO0obDboO0obOnScheme consOOOOOODOO
oooo« »odibdnilddoooono  gooo“:”0 gobobogoodg:2:[10
1::[HhoOoooogo

Scheme ‘ Haskell ‘ OCaml
nil [] []

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

gobodbooobooboooooo s,swooboobboobooob «“rro«)yopboobod
ogooboobooboob [1,2,3,4100 gboogaoodg

ubooboobooooboobobobbbodobooboobobooboobooooong
U Integer D00 0O0O0O0OODOOODOO U00000dd boubleDOOOOOOOO

g U00000000HaskelDODOOOStringD D000000O00O00O000ODOO
gobooboogo

type String = [Char]
Jooooooooooooooad
type 00O =0

O000O0Otypealias 0O 000000 ODO0O0O0ODO0O0OD StringU0000OO [Char] OO0
gbobobobobooboobooooooooboooooooooooDog

0O ODCOwpleDO00O0O00ODOODODOOLOOOOODOODODOOOOD ,sOO0DODODODOD
goo«“co“roooboobooboobooboobooooobooboobooooooga,
’a’)bogooooo gooooooboode, ’pv’, 3HhOoboooooo

0o0ooooo?o

2000 Haskel 00 O000000typeclass0 00 0000000000000 0O0DO0DODOODOOODODOOOOOOO
ooboooobobodooobobooooooboooooboboOooobooOoooo
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o0 OobOo0o“>r000b0ddbdl0Integer —> CharODUOOO0OODOO0OOODOOO
U000 Integer 0000000 CharODOOOOOD0OO>"0 0U0000000Bool

-> Bool -> Bool OO DO OO gopbogooo
000000 HaskelOOOOOOOOO*0oooooO0o”0000000000000000

gob00oboooobobobooobOx0ybh2000000000x+y 000
obooboxdooooob vyOouoOoooOOx+yoooo»0Ooboboboboboboo

000 Integerd CharOOOOO0OOOO0O0OOOOOOOODOOOODODOOOaO0bbOODOOOO
o0oooooooooooooooooooon O0o0ooooooooooooooon
0000Do00ooooooboooooooooooodTlal -» [b] -> [(a, )] ODODOOODOOOO
00O [Char] -> [Integer] -> [(Char, Integer)] 00000000 O0OOOOOOODOODOOOO
[String] -> [Integer -> Integer] -> [(String, Integer -> Integer)] DO OOOODOO
gdod

O0oo00ooooooonon O 0O O O Haskell O O0oo00o0ooooooooon
oo00oooOoooooao

ogodoooooooootoootooooooono <»»>O00b0b000oooo

ooo :: 0

0o00dogb fact000000000000000

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

oboogooooooobooboobobobobobo0000b0b0O HaskelDOOODOOOO
goooobooooo gooo

1.6 DOOOoOooOooOog

HaskelUOOOOODOOOOODOO oboooooooboobobooooboobo
000000000003 00000000000000000000000000000000
gooogd

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

1 ’ + myLength xs;

Uo00bDO0Omylength O OO OOO0OOO0OOOD0DOO0 1000000000000 10000DO
gboogoooboo2000boobobooboboobo0xgbooboboobonobo
OxsOOODOO0OOMMOOOmyLengthOOOOOOOOO length :: [a]l ->Int00000O0O
gboboobooobom
gooobdoboboooboobooboboo“>ogbobobooboboboboobobnoon
Ubo0b0ob0obOobobO00DmyLlength OO 0OOx0O00O00O00O0O0O00ODOO

myLength (_:xs) = 1 + myLength xs

‘000000000000000000000D0000000000000000DOO000000000000000
oooboooooboooooboooooooboooobOoOoooooooOoobooOooooo
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goboobooooo
caselof 000000000000 ODODOcaselof000OOD0OOOOOO

case 0 ¢ of {
DDDD1—>D1;
DDDD2—>D2;

oooo, -> 0,
}
0,000000000000000000000000,0000000000,000000,,

gobobobobob ,0b0b00b0b00O0bO
if 0 then 0, else 00000000 caselJof 000 0OOOOOOOOOOOOOODOO

case [0 | of { True -> 00 ,; False -> O 3 }

goobbOlet0D0D0OO0OO00AO0DO0O0O0OO0DODOOOOODODOODODOOOOODDODODOOOO0
ooo

\ (x:xs) > X

0o0bo0mobobodd headd OO OO0OO0OO0OO0ODOOODOOOODOOODOMOODOOODOOD
uoboobooobobooboooboboobbooboooboboobooobobooobooonboo

Olel1 DOODDOOODOODOOODmysumOOODOOO

0162 00O0O0OD0OO0O [Booll]O 200000000DOO0OOO0OOODOOODOO fromBin ::
[Bool] -> Integer 0O OOOOOOO fromBin [True, True] O 3, fromBin [True, False,
True, False] O /00000

O00.00000000D0O0O0OO00000000oOoO

0163 000000 xsO0OOOOOOOOO0OO £00000O0O00O0O00DO00O0O £000000
0000000000 sumf :: [Double] -> (Double -> Double) -> DoubleO OO OO0

1.7 00ODO0ODOOOOO

ubogbooboboobooboobobooooboobooobooboboooboonon
gooboooooooooobobobooooooooobobob2000b0ooDooDooDOoD
gboooobooboooooboobooooooobobooooboboooooboboooooDbo
goboodgbooooo

0000000000 reverse:
append :: [a] -> [a] -> [al;

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

reverse i [a] -> [a]l;
reverse [] [1;
reverse (Xx:Xs) append (reverse xs) [x];

goboobooobooo goboooboobooooooboooooan
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gobooboogoogogoog

-- shunt 00 revO0OQO0O0

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

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

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

UbrevOUOOoooooon gboobuoobobbobooogn

ooOooooo
rev reverseJUO0O0O0O0O0O0O 00000000 0O0O0O0COO0O0O xsOOOO

rev Xs = reverse Xs

gboobobobobobob
ubbooboobboobooobobooobooboo

shunt ys xs = append (reverse xs) ys

oooao O0oo0ooooooon
O0d:

xs = [JOO0O:

xs = z:zsOOO:

0171 000000000 xs0000O
append xs (append ys zs) = append (append xs ys) zs

gbobodbodgbxsbObOooboobooaooobdyd
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1.8 J00O0oOoooobgod

gbooboooooooobobOobobooooobobobO Prelvde 000000 OOoOO

ooooooo
map :: (a -> b) -> [a] -> [b]
map f [] = [1
map f (x:xs) = £ x : map f xs

filter :: (a -> Bool) -> [a] -> [al]
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 x)

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 (£ x y) ys

19 ODOOooOoOoood

O000doo0d HakelOODOOOOOOOOOOOOOOOOOOO “ 000000000
gobooo*robobobobobobooboboooobobooboobobobobobOoboOoonoo
0oodoooooboooooooooooooooooooooooooon zipdo0OOo

zip :: [a] -> [b] -> [(a,b)];
zip (a:as) (b:bs) = (a,b) : zip as bs;
zip _ _ [1;

obodzip [1, 2] [3, 4]0000000DO0OOO [1, 2] ‘zip* [3, 4]00000ODOO0ODO

U00b0b0obU0ob0bO0obObDintix], infizxr, infixO00 0000000000 0O0O0O0OO
Ubobobobobobobobob00UPreludelHaskel 000000000000 O00O0OO
gboboobooboooobooobooo

infixr 9 .;
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infixl
infixr
infixl
infixl
infixr
infixr
infix

infixr
infixr
infixl
infixr
infixr

rem‘, ‘div‘, ‘mod‘, :%, %;

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

>>, >>=;

DR R NWHAUTUTO N 00O
+
+

5, i!, ‘seq‘;

infixl O Oinfixr oobo0DOo0dinfixO00O0O00O0OO0O0O0OO0ODOO—0O
U0 1 <x<200000000000000020000000000000D00O00O000O0OO
go+*0 +0000000000g

gobgobooogobobooogooobobooooo “cosroboboboobobobn
oboooooboboooobob1+20@H) 1200000000000 00O00O0D0OOOOOODO
goboooog

oboobd letdbO0ObO0OO0O0OOODOOLDODOOLDODODODOLDODODODO
let OO0ODOOOODOOO in O

oo0oooooond
powd X let { y = x*x } in y*y;
head ys = let { (x:xs) = ys } in x;

gooobooobobb4000000pow4D 0 000D0ODODOO0O0y*wOOODODD yODOOO
g goboobobooboobooo«“cboooborobooboobooogooon ooog

O0000000oOoboo0ooooooooooonoa
repeat :: a -> [a];
repeat x = let { xs = x:xs } in xs;

gboboboxobobobobooboob

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, ... *#

Ub0odboobb0Od0OHaskell OO “ODO000OO00O0OOOODOOO”00000O00O0O00ODOD0OOOODODO
U00Db0b00D HaskelOODOOOOODOOOOOOOOOMO

0191 000000000000 O0O0O0000O0O0O0000O0O0O0000O0O00OO0O
evalPoly :: [Double] -> Double -> Double IO OO OO

0192 0000000000000 oDobob0bUob0ob00b0On powerset 0O
ooo

0odd powerset [1, 2, 3]0 ([], [1], [2]1, (31, [1, 2], [2, 3], [1, 31, [1, 2, 31]
gobmoboooboooobooboooobooobom

‘Cul-c00000ODO
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110 00OD0OOoOooobon

ocoooooOoobooooOooOoooopooOooOobDoOoUOoDOo0ObooOboOoooobboooo
oooooo oboooooooooobobuoboobog U algebraic
datatype 0 O OO

oobooo0obOoOoooOobooooobboooboooo

data 00000 OO0, 000, ... D00,
=0000; 01 ... O
IDDDDZDllm O o,
| 0000w Oy oo O o,
00D00000D00D000000000000000000000000000 0oo

ooobobooo
goboobooobooboboobobobogcobtdtennmObO 000000000 DOOO0DO
gon

data Direction = Up | Down | Left | Right I

Up, Down, Left,Right 0 4000 Direction0 00 O00O00O0OO

oo oooobob oo oooooobobooooaoa
oood

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

O000000 Branch Empty U 2000000000 Empty 0000000000 OOODOODO
Ub00000Branch 0 30 000000000010 00300000000000000O0ODOO
od20000000000000Branch00000OD0O0OOODODOODO

Branch ::

goodOdal 00000000 Integerd StringU 00 00O0OOOOOOONO
000000000 Tree Integer 0000 Integer 00000000000 OOOOTreedd
OO0D000doogon (ypeconstructor) DD O OOOODODOODDODO0OOOOOOOOOOODODOO
0000000o0o0oooon Treeddoon

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
doooooooooobobooboooooooooon
2R

1 3

N\
4

0 1101 TreeJ OO O0OO0OOO0OODOOOODOODOODOO
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size :: Tree a -> Integer -- OO0
depth :: Tree a -> Integer -- OO
preorder :: Tree a -> [a] -- Ogo0ono
postorder :: Tree a -> [al] --gooo
reflect :: Tree a -> Tree a -- 0O0O
1.11 Haskell J 0O O 0O O
Haskell OO OOO0OOOOOOOOODOOOODOOOOO U lazy evaluation 0 O [
oooooooo . OJoooo0o0o0o0o000oooo0o0000000o0o000000

good
Uo0bo0o0odboodbbddoubleJ0OOO0O0OO00O0O0

double x = x+x '

000bO0boOobOobobobo (UOod double 2+2) 00000000 OOOOOOOOOOOO

double (2 + 2) 2+2)+2+2)
4+4

8

O000O0OdoubleD 00000 (2+42) 000000000000 doubleDODOODODOOOODOOO

0000000000000 oo0oo0@obodooO0+b00nD0o0o0)yooDoOo 2420000
0000000000000 0000002+20000000000000

0000000000000 D00000000000002+2000000000000000

ooo
double + + 8
l —
2/ \2 2 2

A 2N
¥ =_.
l
TN
N
l

gbooobooooboobobooobooboboboobooboooobooobboooboon

ooo0oooooa
from :: Integer -> [Integer];
from n = n : from (n+l);

take :: Integer -> [a] -> [a];
take 0 _
take _ []
take n (x:xs)

= [1;
=[] ;

x : take (n-1) xs;

o0o0 from 10 [1, 2, 3, ... 10000000000 DOO0O0DOOO0OODODOOOODOO
take 3 (From DO OOOO
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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+1D):[]1 (=[1, 2, 31)

gobooobooobobooooo
U00OfromODO0000O00OOOODOODOOD..OD0000O0DODODOODODDOODOO

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]

gbooboooooooboooooobogoobobobobobuoboooooelboboon
gboboboboboboooooooooboooooooo

01111 take U0 O00OO0O0O0O0O0O0OD0 nO0O00O00O00O000 myDropD OO OO O
01112 fib00o00do0ooobobobobobobobon

0113 gooogooooooooob 20b0b0gooooooooobooboobooDbOoo
uobodboodmerged 000

01114 2/.3/.504 j, k0 0000000000000000000000O00O000O00O00O0
hamming OO O OO0

0 1115 HaskellDOOOOODOOOODOOOOOOOODODOOOOODOOODOOOOOOD
goooooboogn

1.12 00000000 OList Comprehension[]

Haskel DO OOOO [ List Comprehension [ 0 O O O 0O O O syntax sugarl] 0 O O [
OO0oOo00ooO0o0ooOoOobOoOooobooobooOooooo

ad
Prelude> [(x, y) | x <- [1, 2, 3, 4], y <- [5, 6, 7]1]
[(,5,da,e6,1,7n,2,5,2,6,2,7),03,5,03,6),(3,7),(4,5),(4,6),(4,7)]

Prelude> [x*x | x <- [1..10], odd x]
[1,9,25,49,81]

oooo [1..10]0 [1,2,3,4,5,6,7,8,9,10] 00000000
goboobogbbooboobobooobooo

(O | oog, ..., 000 7]

oboobobdbBeol 0D ODOOOODOOOOOODOODOO:

0000000 0OHaskelOO-0 10 p.14



goboobooboogn < 0

gboooboooboboobobooboobooooboboobooboooboboobooog
gobooobooobooboboobooboobobooooboobobboboobooboboo
gbobogboooboooo

01121 00000 nO0000000<x<y<nOO0OD0ODOO0OxyODOOOODODOO foo ::
Integer -> [(Integer, Integer)] 0O OOO0O

01122 00000 20000000<x<y<z<nO0OO0OX+y?=z20000000 x,y,z0
00000000 chokkaku :: Integer -> [(Integer, Integer, Integer)] 0 O0OOOO

U0 0boobooobooboooooooobooboobooooooooooooon

-- 00010000000
unit :: a -> [a];
unit a = a : []1;

bind :: [a] -> (a -> [b]) -> [b];
bind [] = [1;

bind (x:xs) £ ; append (f x) (bind xs f);

gobooboooobooooo

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

gbob0O0Ob0OBoolOODOOPODOOODOOODDOOODO
gbobobobobooboboboobooooboooboooobo

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

gsort [y | y <- xs, y >= Xx]

01123 00000000000000000O00Owit, bindOOODOOOOOO
I- [(X’ Y) | X <- [1! 2’ 3’ 4]’ y <- [5’ 61 7]]
2. [x*x | x <- [1..10], odd x]

0 1124 primesO00J0O 0O [2, 3, 5, 7, 11, ... 100000000 000O0O0OO

ObO0d: “0000000 (Eratosthenes) D0 OO0 70000000 O0OO0O0O0ODOODOODOODOO
gbobobobobooboooooooooooog

[. 200000000000
2. 00b0b0obobobobobobobobon

32000000

0000000 0OHaskelOO-0 10 p.15



gboogbooboboobooboboobobboboobboboboobobbobOoobo
gboboodgbooooo

uboboobooboobbooboobobobbooboobooboonD “ooboborboobooo
ggbobogcobbooobbooobboootobbbooobbbooobbbooobLboOon
gbobobobobo/oobobobobobobobobob

1.13 80 UOUnonood

ubboobooboobboobooboobboobooonooa
sububoooobogbobooooooooboboboboooooobobobooog
gobobobobobobobobobobobobobOobobOobobobobOobobUobo
gboboobogobboobooboobbooboobboobooboobbooboay
oooobooooboobooobobooobobooor4, 6, 1, 5, 2, 8, 3, 71J000000000
oood

00000000 HaskelDO-0 10 p.16



Q

safe pnU0Olength pO 00000000000 pO0OO0O0O0OO0O0O0OOOOOOODO length p

+ 1000 nO00000000O0O0O0O0O0OOOOO0OOOOO0O0O0O0OO0
safe p n = all not [ check (i, j) (1+length p, n) | (i, j) <- zip [1..] p ]

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

O0000allO
all :: (a -> Bool) -> [a] -> Bool
all p [] = True
all p (x:xs) = if p x then all p xs else False
gooooooooboooooobooooorn..]Jor, 2, 3, ... ]00000O00O0000OO0
> safe [1, 3] 5
True
> safe [1, 3] 2
False
oooo
Q
XQ
Q
R

gbobo0mbO0ooO0oOo0oOoOoO0o0ooOoOo0oooOooooooooogooooooog @

go0)ooO0O queensO000000000O00O

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

ooo

> queens 1

(f1l, 21, [31, [41, [51, (6], [71, [8]]

> queens 2
(f:,31,[1,4]1,[1,5],(1,6],(L,7],[1,8],[2,4],[2,5],[2,6],[2,7],[2,8],
[3,11,[3,5],[3,6]1,(3,71,(3,8],[4,1],[4,2],[4,6],[4,7],[4,8],[5,1],
(5,2]1,[5,3]1,[5,7],(5,8]1,[6,1],[6,2],[6,3]1,[6,4],[6,8],[7,1],[7,2],
tz,31,107,4]1,17,5]1,8,1],[8,2]1,[8,3],[8,4],[8,5],[8,6]]

Uboob0obO000OHaskelODO-0 10 p.17



UO0DO00D000D head (queens 8) OO DOUOODOODOOODODOO

> head (queens 8)
[1’558!6!3’7!2,4]

Jooooobooooobooboobooboooooooooooooboooooobooooog
goooo [ri, s, 8,6, 3, 7,2, 410000000 queens 7000000000 O0DODODONO
0000000000000 o0o0ooob00o0oonoo0ooOgaqueens 70
JO00dOdoOobDO head (queens ) 0 O0OOOOODODOOOOOOOOOOODOOOOOO
U000 PrologDODOODOOODOOO (backtrack) OO DOO0OOOODODOOODOIOOOOOOO
doodooobooooooooooooooOodooooooooooo1ioooooooooon
Jooooooooobobooooooogn

U000 queens 800 OOOOOO

> queens 8

[ri,5,8,6,3,7,2,41,1,6,8,3,7,4,2,5],

@
,[8,3,1,6,2,5,7,4]1,(8,4,1,3,6,2,7,5]]

ooobobouboboobooogoo

oooobod
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