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0000000000000 0000O00D00 0000 0dHaskell Platform O O
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GHCUO OOUOUOOoOooDoooooDUObDOgecD javacOUOOODDOOOOO
gbbooobooboobdbeghcbOobObOODODDOODDOOO
UbO0ODO0b0DbO0bD0O00 GHCGi(¢hel)DODOOODODOO

GHCiODOOOoogDo

Prelude>

gbooooooobboboobooooobooobbooobooobobboboon
gogoooboooboooboooboobboobboboboboooon
GHCiODOUOOoDoooboooooooooo

ooon oogd | OO

:1load file :1 fileOOQOOOQOQ

:also file | fileODDOODOOOODOO

:reload r 0000000 ooooooooonoooao
1type expr it expr 0000000

: cd directory :C oogooobooooooo

1| command command 00 0000000000000 OO0OO
0 O: :'cd, :!dir, :!'start. OO

17 goooooooo

:main ‘ma main 0 OO0 0000

rquit :q GHCiOOOoOoono

gbogoboobooboobobooboboobooooooobooon

Prelude> 1+2
3
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HaskellO O OO0 http://www.haskell.org/00 000000000000
UUOD00OHaskelOOODODOOODODODOODOOOODO

0000 HaskelOOODODODOODUOOODODUODOODOODOODOOD

oooogoooobbooobooooooobcobobooooboooboooobooboon

ubooobooboobobooooobooboboooooboooboboom
gbooooobbooboo

goo =0

uboobooobbooobooooaoboooooo
{

000, =0 ;
000, = 0 4
ooo, =0,

}

goooooob {0 “ygbooooobogsuboooobboboooo
ugoboooboobobobooboobdoobooooboboobbooooooan
goboobooooobbobbobboboboon

gooogocobbboooooooooobooobo*>obbo0oooobo
ooooooo+«“roobbooooooooboobboooooooooooo
gooobooooboobooooooooooooboobobbobobobo
gboobobooboobogobooobobooboooboboboboan
goooo

U0000 HaskelODOOOOOOODOOODOOO1ODDOOOOOOD
gbobooooboooooooo

module OO 0O OO O where

O00d0ooooboooooooooooobooooooooooooooOon
module OO 0O 0OOO where {

|:||:||:|1:|:|1;
|:||:||:|2:|:|2;
ogo, =0,

}

UoboobobDbob0dbimpert 00000000000 OonOOoOoonoOonO
goboooboboooooboogoboboooooboobobiobooboooo 1ooo
gobooooboooo
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oboobgo o0oboobbobbobbobob “<=rouboobon

trivial x = x
twice x = 2%*x
foo x y = 2%x+y

UoooboooobbboboDbOn0 trivial 000 twiceOO OO OxOODODO
fooOUDOD x0O yOOOoooooDO
goooocoooo

int trivial(int x) { return x; }
int twice(int x) { return 2*x; }
int foo(int x, int y) { return 2*x+y; }

00000 DO0Db00O0OMaskel OO x,y0O int0O0000O000O0O0OOCODO
gobobboobobooooobuoooobuoobo0oboobO intdd
oooog)

O0b00oooboboocOaval D000 O0O0O0OOoOOOOoOOOoOOoOO
gooopoooobobbooooooooo

Ub0o0D000000 00 “wwice 270 “foo 3 470 0000D0O0O00O0OOOO
gooboooobmoboobboobob4b0 100 000000000O00ODO
chobobogogoooobooobooobobuooooboooboobooobooon
gbo000 “foo (twice 2) (trivial 3)”000000000000OOOODO
omoooo 11ooomm

Q231 00000000DLOO0O0OO0
1.3000 100000 bar
2.300000 cube
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Dooooood
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“¢»0000000000000000000000000000000000
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Ooooooods xy -> 2%x+y’0 “\ dog cat -> 2*dog+cat” 00O OO
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00000DbhOooOooooooooOoOooooooo

trivial = \ x > x

twice =\ x > 2*x

foo =\ Xy -> 2%X+y
gooooa

I.L\x >x —000x00000000000O0xODO0O0DOODODOO
goooboooobooocoog

int trivial(int x) { return x; }

Ub0000 trivialOODOOOO

2\xy > x—0000x0O0y0OOOOOOODDOOOxODOODOOODODO
coooon

int foo(int x, int y) { return x; }

gogboog2200b0o0o0ooobooof

Haskel OOOOOOD “00000007000000000000\ xy -> X
O\x > (\y -—>x)0000000000000000000“0C000000”
000o0oooooon 000233000000 (Curry) 0 OO
00000000 HaskellB.Curry 0 000000000
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\y > x0000000000000000O0O0ONy —»>x0000000
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O0000000OBoolOOOOOOO Trueld
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goboboboobooobooobooboobuoooboooboo
UO00000D0 factorial D0 OO0 HaskellD OO DO OODO

fact n = if n==0 then 1

else n*fact(n-1)

0000obO0o0opooboooao
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| otherwise =
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n*fact(n-1)
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oboooboo0 0OO0ObOo0oOoob0O00ob00o0obooobodoodObox-pointer
oboboboboooobooobooooobooooboboboooboon

xs® = []

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

gbogbooobobon

XS3 XFZ Xs1

A4

100 “»’02000000000000000O00O0OO00DOODDDOD
gooooobl, 2, 3g0000000b0000obooomoooooog
gogoooooobboombooooobooboooo
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0 :0 x| A

[] /

ooofr[1,2],[3,4]]00000000000

}

v

gooboboooobobbobooooooboobooo
Q245 00000000 LOODODDODODLDDODO

1. [2,3,5,7,11]

2. [[]]

3. [0]
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gbobooboo coboobooooooboboooboobobooo

struct _list {
int car;
struct _list* cdr;

}

typedef struct _list* list;

listdddbdb00d0card cdr0 00 20000000000000 cdrO
0000000000000 0000000O01ist00000 OtypedefO00O0
UO0d0O0Ostruct _list*0 0 0000000000000 O0O000000OO
goooooboobuoooocuouooboooboooooob o

goobogoboog cooobboooobNxLoboooon

mallocO OO DODODOODOOODODOODOODDOOOOCOOOOOODOOOO
D000 free0 0000000000000 0OD0O0ODOHaskelODODOOODOOO
obb0ooobooboooo0obobobOobD freed00000OD0OO0OO
ubobbobooobooobooobboooboobooo

O 0O (uple) DOODO0O0OODOO0OOLOOO0OOOOODODDOOOODLDDODOD
“uomobopbobbobobb “¢cbh 0o0oooobobooonb
gbooobobooogooogooboboobooboo@,yayogoooo
g oooboooooooe,’p,3hobboboobon
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Q246 DOOODODOOO
1. (False,"Hello") 2. (’X’,("Aloha",False))

oobbobOoOobobOobOobOooobOo0D ybooooDDODOD O
oobooboboboboobbooocubboveiddO0ooooDoOoDOO

o0 00000 “>>>000000000 Ulnteger -> Char DO OO
Uo0o0b00oo0o0bD0o0o0odnl Integer JO0OD0OOOO0 Char OO OO
goooo“>r0 U00ddddbBool -> Bool -> Bool OO OO

U OU00OUO0O0OOHaskel DO OOOOODO
“Ob0ob0obOorbooobobobOobob0 “obob>0o0o0oDOobOon
ooboooooboooooobooon

U000 Integerd CharOUODOODOOOOOOODOOOODOODDDOODDOOa
UbO0bOoOooooooOOoobDooooboooobbooobobooon go
gbhogobobooobooobobobooooooboobbooooboooboog

000 Haskel 0O OOO0OO0OOtypeclass00 0000000000000 O0O0O0OOOOO
000oooDoooooooooooo0oooooooooooU0oo0ooooooooOg
Integer, 10000000 O0ODO Doubled OO OOODOODO
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OO0 0Of[al -> [b] —> [(a,b)]O000O00OO0OO0O0O [Char] -> [Integer]
-> [(Char, Integer)]O000O0O0OO0OO0OOOOOOOOOODOO O[String]
-> [Integer -> Integer] -> [(String,Integer -> Integer)] 00 0O OO
ooogon

goooooooooooo 0O 0 O 0OHaskell O ooo0oooooao

O0ooooooooooooooonon
ooooooooooooooooooooono “»:»»O00b00oo0ooooao
ooo :: 0

O00D0000 trivial O factOOOOO0OOOODOODODOOO

trivial :: a -> a
trivial x = x

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

uggooboboobobbooooobbboobobbooooboboboobooo
Haskel OO OO OODODODOODOOOODOOO goodgd

25 JUooboooobood

Haskel UD 0O O0OOO0OD0OOODOO goooooboboo
000000000000 0000000000%00000000000000d
gobooooooobo:0 (Joboobbooobbobooon

fact :: Integer -> Integer
fact ® = 1
fact n = n * fact (n-1)

-- Prelude] lengthO0 0O 0O OO
myLength :: [a] -> Integer
myLength [] =0

myLength (x:xs) = 1 + myLength xs

000 0000 g 0oooo g, = 0,
000 0000 4 0000 4, = 0,
000 0000 4, ooog ,, = O

3
3
3

gbobbobobobooobobobbbobooobobobooooobgd
UobbooO0b00000oo0bbbo000dbOmyLlength 000000
oo [(joooo1oobboooooboboolioboboobooboboobooogog 2
gboboooobbooobooobb oo x00b0oooboobboobon xs

‘0000000D0000000000000D000000000000000000O00000
goooooooooobooooobobooooobooboboboboOoob OobbObbooboobOoooon
goood
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O000000MO0OOmyLengthO O OO0 OO OO length :: [a] -> Int
0dodoOooooooooooooO

gooGcHCOOOOOODDODODOOoOooOoooooobooooobooooad
Oddd0doboodooboobooobobododdn -fwarn-incomplete-patterns
0dododoDo0oooooooooDbOobOoooDo

0000o0ooooooooooooooooo “>noooooooooon
000000000000 00DO0000000D0 myLengthOOOOxO0ODO
ooooooogoooa

myLength (_:xs) = 1 + myLength xs

goooooboogoo
caselof OO ODODOOODOODODODOOOcaselof 00 OODOOOOOO
gooboooobobobogoooooboobobod

case [ g of {
oodd  -> 0 g
oodd , -> 0 5;

0oog, -> 0,

3
O0y,0d0b000O0D000dddbDd0ddoooDoDoOOoO0,00ooo0oOoooo
0,000000 ,0000000000 ,00000000000

if 01 then 0, else 030000000 casedof000O0OOOOOONO
ooo0oooogad

case [0 | of { True -> 0O ,; False -> O3 }

gbbo00let00O000O0ADOO0OODOOODOODOODODOOODOOODN
gooooooobooo D

\ (x,y) > x

let (xs,ys) = unzip zs in xs++ys
00000000000 00000000000o00o000oooooooon
0000000000 o0ooooooonoog

0251 0000000000000 000 mySummyProd OO DOID OOO
U0 sum,product 0 OO0 O00DO000000DOOOI

0 2.5.2 1. 0000000 [Beoll]O 2000000 OOOOOODODODODOO
0000 fromBin :: [Bool] -> Integer0 00000000 OfromBin
[True,True] O 30 fromBin [True,False,True,False]O 100000

odd.:00b0b00o0o0o00ooooooooooon

O odod: 000000 obooooaodd fromBin
[True,False,True,False] O (1 x2 +0) x2 + 1) X 2 + 00 fromBin
[True,True,False,True] 0 (1 X2+ 1) x2+0)x2+1 000000003
oon
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2. 0000000 [Bool]lO 20000000000 DO0DOOODOO
000 fromBinRev :: [Bool] -> Integer 000000000 OOO
0000000000000 00o00oo0O0DoOoOobOnO O4fronBinRev
[True,True,False,True] 0 1 +2x(1+2x(0+2x1)) =11 0000

3.0000000000000000000DOOO000O0DOOOoOoOooDOOg
ad
evalPoly :: [Double] -> Double -> Double O OO OO OOOO O
[1,2,3,4]10000000 1+2x+3x’+4xX’ 0000000 000 OevalPoly
[1,2,3,4] 10000 43210000

0253000000 xsO0OOOOO0OO0OOO0O £000000000000
O0 f{000000000000O0000 sumf :: [Double] -> (Double ->
Double) -> DoubleOd O OO0 O

025420000 x,xs000000000 xsO0 x000000DO

1. 000000000 0000000000 0oO0o0ooO0O0o0oo0ooonb
deleteOne

2. 0000000000000000 deleteAll

goooboobooo

26 DOOoOoooog

0000000000000 oooooobodoooooooooo o
000odoooooooooooooooooboooboooooooooom O
00000000 cO0OO000Oc =getcharQ; ODOOOOOOOOODOOO
O0cO0O00 getcharQUOODODOODOOODOODOODDDODOOODODDODOO
dooooooboo2000000b0000oboooooooooooooon
Ofdoooooooooooooooooooooooooooooooooa
ooooo
0000000000 reverse:

-- (++) O PreludeC O00O00O

(++) :: [a] -> [a] -> [a]
[1] ++ ys ys

(x:x8) ++ ys X : (xs ++ ys)

-- reversell Prelude] 0000

reverse i [a] -> [al

reverse [] []

reverse (x:xs) = (reverse xs) ++ [x]
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gooobooooood goboooboooobooobooo
oooooon
gbooooobooobooooon

-- shunt 0 revOOO0O0O

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

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

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

U0 rev00000000O0OO goobooooon
gobooobobooooooo

revl reverseJ U 000000 -0O00O0O00O0O00O0O0DOOO0O0O0O xsO
oogd

rev Xs = reverse Xs

gboboooboooooooo
gooobooobobobbboooooboooooo

shunt ys xs = (reverse xs) ++ VS

oooao Ooo0oooooooon
oo0:

xs = [JO0O0O:

xs = z:zsOOO:
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0261 000000000 xsOOOOO
1. xs ++ [] = xs
2. xs ++ (ys ++ zs) = (XS ++ ys) ++ zs

goobooobddxsOOOOODODDOOODOO0OmMWOObOOOO0bOoOooDOog
ugbooboboond

27 OO0OoOoobOoood

goboobooboooboobooboboobooobougnogd Prelvddd 0O O O
gbboobobooobooobon

gboooooooboooobobobooooooo

goooooobbobbooboboooooboobobboooooboboooo

—_
SOOI NN~

[N T N T N0 T NG T NG T NG T NG i N S e e e e e e
NN WO, OOV UN AW =

ugboooooo

map ::

(a -> b) -> [a] -> [b]

map £ [] = [1

map f (x:xs) = f x : map f xs

zipWith :: (@ -> b -> ¢) -> [a] -> [b] -> [c]
zipWith f (x:xs) (y:ys) = f x y : zipWith xs ys
zipWith f _ _ = [1

take :: Integer -> [a] -> [a]

take 0 _ = []

take _ [] =[]

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

filter ::
filter p []
filter p (x:xs)

(a -> Bool) -> [a] -> [a]
=[]

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

foldr :: (a ->b ->b) ->b ->[a] > b
foldr £ x [] =X

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

foldl f x (y:ys) = foldl (f x y) ys
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28

29 concat :: [[al] -> [al]

30 concat [] =[]

31 concat (xs:xss) = XS ++ concat Xxss

g2271000bo0o00boooogbooooooboooooobooooobooD
goggd

l.2000000 oobOobObOOobObOIODOoboDbUOOObO...00oboooo
U0bO00dbO00dbOU countEq
0odd countEq [1,2,3,5] [2,2,6,5,3]0 20000

2. 00000000000O00000O0D0O00 «»O0000000000¢0
0000 addSemicolon
000 addSemicolon ["abc",'"xyz","123"]10 "abc;xyz;123;"00 00

28 UUOOooogond

Haskel 0O O0O0O00O0O000O0O0O0O0O0COOOO* >XM00000000
gooogo<rgoboooboooobbboobbooooouooobooboon
goobobbooobobooooobobboooooooooooobobbon
OO Prelude 0 DO OO0 zipO OO DO

zip :: [a] -> [b] -> [(a,b)]

[um—

2 zip (a:as) (b:bs) = (a,b) : zip as bs

3 zip _ - =[]
000 zip [1,2] [3,4]00000000000O0 [1,2] ‘zip* [3,4]10000
oooog

O0000000000000000infixl, infixr, infixOO OO OO0OO

0000000000 O00o00b0oO00000o000o0o00o0d OPreluded Haskell
0000000000000 0000O000b00b00000O000000000

1 infixr 9

2 infixl 9 !!
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[esRNelNo BN o Y B

11
12
13

~ An RS
’

*, /, ‘quot,
+ —_

infixr
infixl
infixl
infixr
infixr
infix

infixr
infixr
infixl
infixr
infixr

rem‘, ‘div‘, ‘mod‘, :%, %

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

[ |

>>, >>=

=<<

$, §!, ‘seq

SR, R, NWDOUVLIUIoO N

infix1l [ Oinfixr [ U0000ogb infixO000DODODO
gbobobo—000 1 <x<2000000000000000200000
gboboooboobooooooooboo*0 +sbooooboooobogao

Q281 0000 OOOOOOOODOO0OOOLOODOODOOOOUOOOOOOO
1. X ‘rem‘ 3 /=1 2. xs !l 9 : ys ++ zs

gooooooboboobobooobooooooo “cosroobo
gbobooboooboboboobobbbodbob+20@G) 1200000
gboooobooobobooooooboooooobo

Q282 00000000000D00ODLOODOODDOOOODODODOOD
1. - (™ 2x1 2. (++) xs ((++) ys zs)

29 ODOoOOoOoOooooo

Haskel 0O OO 0OO0ODOO0O0ODODOO0O0ODOOO0OOODODOOOODbDOOO
ggbobbooooobooboobboobobbbuoduobdbodld map
ubooooooooooboooboooo

Prelude> map (take 2) [[1,2,3],[4,5,6,7]1,[8,9,10]]
(1,21, [4,51,[8,9]]

Prelude> map (zip [8,7,6]) [[1,2,3],[4,5,6,7]1,[8,9]]
[re,n,a,2,6,3)1,008,4),(7,5),(6,6)],[(8,8),(7,9)]]

Haskel OO ODODODOODODDODOO0ODO0ODOOOOODODOOO @2%*02
goboboo¢2g20b000ooooobooboooobooboobooggoo
goooooon

Prelude> map (2*%) [1,2,3]
[2,4,6]

Prelude> map (/2) [1,2,3]
[0.5,1.0,1.5]

Prelude> map (1/) [1,2,3]
[1.0,0.5,0.3333333333333333]
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EENIOVEN S R

Q291 000O0OO0ODOOOOODODOOODO
1. (xs++) 2. (9

000 “->0o00b0ooooooo “-rooobobooodc2yoo0oo0o00ad
00000000000 subtract0O0 0000 subtract x y =y - x0000
00000 Osubtract 20000000000

210 0O0OOO

let0000DO0OODOOO0ODOOODOOODDODOOOOODODOODO
let 0 O0O00O0OO0OOO in O

guoogboooooo

powd x = let y = x*x in y*y

-- headl Prelude 0000

head ys = let (z:zs) = ys in z

-- head (x:xs) =x 000000 O0O0O0OO

g0o0ooouoobbyOd zO0 zsOOODOODOOOOODOOOOOOOODOO
gooooooogooooboon

Q2101 ODOODOOOOO letOOOODOOOODO
1. 2700000 pow27
2. 0000000000000000D00000O0O tail

oboobo 4000000 pow40000O0O0OODOOOy*yODOOOO yOO
ooog gooooobooboobooooboo “cobogo>boboogon

goooooo ggboooogooboboooooooooboooo

-- repeat Prelude0 0000
repeat :: a -> [a]
repeat x = let xs = x:xs in xs

gbooooobxO0D0ODbhOoOoooooooo

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, ... >

gboboboooubboobobooobooboog

Xs

=

SCul-c00000DO
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00000b00b00D0OHaskellOO “O000000O00O0OOOO000000
ooo0bOoboobobobOobo0booobU HaskellOOOODODODODODOOOODO
EREREE

Q2.10.2 repeatlList [2,5] O [2,5,2,5,2,5,2,5,2,5, ... JOrepeatList
[1,2,310 [1,2,3,1,2,3,1,2,3, ... ]0000O0OOOO0OOOOOOO
repeatlist :: [a] -> [a]O00000000O0O0O0ODOOOOOOOOOO
ooon

udbd: = oooogo

02103 000 0000000000000 00OO0O00OOODO0OOOOOOO00n
O powerset 0 0O OO0

O odad powerset [1,2,3] [ [[1,C1],[2]1,[3],[1,2],[2,3],[1
31,[1,2,3]] 000000 0o0o00ooooooooooonmd
O000. 00Ooooooobooooooooo

UO000Owhereld wherelUOUOOUODOODOODOOOOOOOOOODOOOO
gbooboooouogubooouoaoonoooooaon

goo oooooog =4d
where 0 000000000

googooobomobboooooobooboboooooboooooo
gboogoobibooooobooobobbobbdn pow4d,head OO O
ooboobooooobon

powd x = y*y

where y = x*
-- head Prelu
head ys = x

where (x:xs) = ys

X
de0 0000

U000 OwhereDODODOOO0OO0OO0OO0OODOOOOOOODOOOOODDOOODODO
oo

211 HaskellO 00O 00O

Haskel OO OODODOOOOOODODOODOBOOOO0OOODODODOOON
x > M NOOOOOOOOOODOOOO MOOOO DODO xO000D0ODOO
oooNOO0ooooobooboooooooD* x > x+2) 370 3+200
goooo

gooopgobbooooooboboboboogo

gbooouoobob pgboobobooooooooboooboooppobo
gboooboobbobbbooboboooooo
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M
B B
Ml/ \Mz

goooboooboogiooooooboobobboboboooboonoon
goobooobooboomoboboboboboon

M, M,
N S
M

gooboooobooooooboooboobooobbboobbooobdeaeDb
goboooobooobooobooobooooobod

goooooboopdbboobooooboboboboboboooooobDbO
gboooobooboooboooboboobobboboooobooboobooobooo

ood
Haskel OO OOODO OOOOODOOOODOOOODOODOODDOODODOO
gobobooboooooooobooooooobo goood

Uobobooooooood square00000ogooon

square X = X*x

00000 square 3+4)0000OO0OOOOOOODODOOOOOO

square (3 +4)

B+4)*x3B3+4)
= 7*7
49

O000Osquare0 00000 3+4) 000000000 DOO0O squared 000
0000000000 bbooob o000 @@oooo*0oboon
0doHoooo 220 000000000000 00O0O0O0DO0O0O0O0O2+20
ooooooooooa

00000000000 ooboooobooboobboo3+400000oad
Oooooooooon

square % % 49
— Q \ — < N —
/ /
* RN 7
0000o0o0ooboooooooooood O lazy evaluation (][]

ggobooooobooooboboboobuobbuooboobooboboonon
uboooooobboobooobboobooboboobooboboooboobooboogn
oooog
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gboobouboobooobboobooooobobbooobobobog
gobboooboooooooooon

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

ooDb from 10 [1,2,3, ... 10000000000 0DOODOOOO0ODODOO
O00000 take 3 (from DO OOOO

take 3 (from 1) — take 3 (1: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)))

— oo > 1:(1+1D): (1+141): (take 0 (from (1+1+1+1)))

— 1:(1+1):(1+1+):[] (= [1,2,3])

gooboboboooooobbooD taked OOoooooooo 1o o
goboooobo200000b00b0ob0obo0o0booobobobooooog
gooooooobooobooob o+, +1+Dogooooooooooo

U0C0from0 000000 O0OO0ODOOODODOOO “..»O0D000000O0ODO
gbbouoooguobobooobn

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]

oooo«.”0oo0n

000000 Prelvde 0 000000 O0OOOOOOOOOOO
[ e .. ] enumFrom ¢;

[ e, er.. 1] = enumFromThen e¢; e;
[ e .. e ] = enumFromTo e¢; ep
[ e;, e .. e3 ] = enumFromThenTo e¢; e; e3

gooooooooooboobobooboooooooooooobooog
gejobooboogoobooooooboobobooooooboonoooogon

goobooboobooboboooobobooboboooobboobooboon
ggbbooooobooooobobbobooooooooobbobobbo
uoobobooobooonon

02111 take OO0 O0OO0OOO0OO0OO0 nO0OO0O0ODOOOOOO myDrop ::
Integer -> [a] -> [a]OOOOO0O

0 2112 fibOOOOOoOooOOoOoOoOoooDoOooooboOooDOoD
oob:0000b0000oocobooooobooogoogoon ...
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1

N ==
W N

3
2
5

[o USNT, |
= U1 00

+) 1

00 : zipWithO DO OO

02113 000000000000002000000000000D00000O
gobooboboooooobobodmerge 00OOO0

021140002.3.504 k0 000000000000000000000
00000000000 hammingD OOOODOOO0OOO0O 69900000000
00000 o000oooooooo ssegonoooooooon

dodd: mapO O 2.11.30 merged 0 OO

0 2115 Haskell D OO OO0 O0O0OO0OOOOOOODOOOOOOOOOOOD
oooobooooooobooooon

212 000 O0ODODOO O List Comprehension [

HaskellO OO OOO 0 list comprehension 0 O O O O O OO syntax
sugarl0 00 000oooooooooboooooooooooobDgon

O

Prelude> [(x,y) | x <- [1,2,3,4], y <- [5,6,7]]
[(1,5,(,6,(,7,2,5,2,6),02,7),03,5,3,6),3,7,/
(4,5),(4,6),(4,7)]

Prelude> [x*x | x <- [1..10], odd x]

[1,9,25,49,81]

oo [1..10]10 [1,2,3,4,5,6,7,8,9,10] 00000000000, 000
bbooooobooboooboboabobbooboobooboboboo
ubooooboooooboboobooooog

(o (ooo, ..., 0001

000000 bBeolDOUODODOOOODOODOODDODNO:
gobooooobooo <=0
gboobboooooobooboobooooooboboobbobboog

gooboobgooooooboooboobboboobooobobobooboo bbb
gboobooobOoboobbooboOoboboooboobobooooo

Q2121 ODOODOOOOODOODO?
L[ x*y | x <- [1,2], y <- [3,5,7] ]
2~ [ (an) | X <- [114’7]! y <- [2!558] y X < Y]
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(@) WLV IO I S R

A W=

02122 00000 n0000000<x<y<n0000000 x,y000O
00000 foo :: Integer -> [(Integer, Integer)] 0 O00OO0OOOO0O
gopoood

gdd:...0000

02123 00000 »0000001<x<y<z<nO0000 ¥?+y?=7200
00000 x,y,zO0OODODOODODODO chokkaku :: Integer -> [(Integer,
Integer, Integer)] U0 0000 0OOO0OOOOOOOOO Ochokkaku 20
oooore,4,s5,¢,8,10),(5,12,13),(9,12,15),(8,15,17),(12,16,20) ]
J00@ooOdDooOoO00dooooooon oo

gboogooo pDoboooooboboobobbbbobobooboobobon
gooono

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

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

gboooooobobooboobbmobooooooooooboooboboboo

[t | ] = unitt
[t | x <-u, P] = bindu (\ x -> [t | P])
[t | b, P] = if b then [t | P] else []
[t | let decls, Q] = 1let decls in [t | Q]

O00O0ObO BoolOOOOPOOOOODOOODOOOOOOO
[(x,y) | x <- [1..3], v <- [2..4], odd (x+y) ]

ooooobooooog

= bind [1..3] (\ x > [(x,y) | v <- [2..4], odd (x+y) 1)
= bind [1..3] (\ x —>
bind [2..4] (\ y > [(x,y) | odd (x+y) 1))
= bind [1..3] (\ x ->
bind [2..4] (\ y -> if odd (x+y) then [(x,y) |] else []1))

= bind [1..3] (\ x ->
bind [2..4] (\ y -> if odd (x+y) then unit (x,y) else []))

gobogobobooooooooobobobbboooooouooogoo

gsort [] = []
gsort (x:xs) =
gsort [y | v <- s, y < x]
++ X : gsort [y | y <- X5, y >= Xx]
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gbbooooboobobbooobooboobobboboboboobooobobooboobooo
ogn

02124 000000000000 OO0OO0OOuwit,bind000O0OOOOOO
1- I: (X’y) | X <- [112’3’4]1 y <- [5’657] :l

2. [ x*x | x <- [1..10], odd x ]

0 2125 primestd 000 [2, 3, 5, 7, 11, ... J]O000O00OO0DOOOOOO
mogboogooobbooooobod

oodb: “0000000 (Bratosthenes) D 00O DO7000000 0000000
doobooboobobobooouoouooobboobooooaoao

1.200000000000

2. 0000000000OOOOO0DOOO0000mWoODOoOoOO «ogg”
(steve) OO DO OO

3.2000000

gbooobobooooobooooobooboboooboooboooobono
gooobbooooooobobobobobd

gobooooboooobobbobooooooboobooboobobboob “00
gbo”0b0boooboboobcoboboooooobooblcooDbnOD
goobooooboooobooooboobboooboobbooo wo0ooobbo
ooboooobooogo

02126 OO0O0O0O “0O00000D0O0ODOOOP0O0000000O0
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213 S8 OUpooog

gbooooooboobogooooboooboooboboobDbon

LJGUobobooobobbosgoboboobooooooboobobooboob
gogoobooooooooobobboboobboooboobobooboonog
gbooooboboooobobooooobooooooooooobbooboo
ggbobooooobobooooboboobobbboobbooboooboboboad
gooboooooobobobboooooooooooonDog

gbogoooboboobooooobooooors,e,1,5,2,8,3,710000

/%///

7 // %
% % / %

. ¥
o8

N
\\
\
x
&
x
\
x

%%%%
%¥%¢

%///%
. /y/

safe p nO Olength pO0 0000000 OOOO pO0ODOOOODOOODOO
U000 length p + 1000000000 O00D0ODO0O00O0O0DOOO0O00ODOOO
goooooo

\\
X
\\
\

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

check (i,j) (m,n) = j==n || (i+j==m+n) || (i-j==m-n)
O0000allO

all :: (@ -> Bool) -> [a] -> Bool

all p [] = True

all p (x:xs) = if p x then all p xs else False
jooddoooooooooboooooooor..]o rL,2,3, ... Jjgooodo

goooobobogd

Q2.13.1
1. all odd [1,3,5100000°7
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2. all ¢ [2,0,3]00000°7

> safe [1,3] 5

True
> safe [1,3] 2
False
oooo
W
% %%
%7
Z %7
/47 7
%@
Q2132

1. safe [1,4] 2000007
2. safe [1,5] 30000007

oo mdbooooobOoobooboooboboboobbonon
Uoboo0ob @uoob)db queensO 0 OO00OO0Q0ooOOg

queens 0 = [[]1]
queens m = [ p ++ [n]
| p<-queens (m-1), n<-[1..8], safe p n ]
o00o

> queens 1

[[11,[2]1,[31,[41,051,06]1,[71,[811}

> queens 2
(fi,31,r1,41,[1,51,[1,6]1,[1,7],[1,8]1,[2,4]1,[2,5]1,[2,6],[2,7],/
(2,81,3,11,I3,51,[3,61,[3,71,[3,81,[4,1]1,[4,2]1,[4,6]1,[4,7]1,/
(4,81,[5,11,[5,21,[5,31,[5,71,[5,81,[6,1]1,[6,2]1,[6,31,[6,4],.”
(e,81,07,11,(7,21,17,31,(7,41,(7,5],[8,11,[8,2]1,[8,3]1,[8,41,.
[8,5],[8,6]]

00000000 head (queens ) O0UDOO0OOOOOOOOODODO

> head (queens 8)
[1!5,8,6’3,7!2’4]

gboogoooooobobbobobooooooobboooboboooboobonog
gooobooooboboooo [1,5,8,6,3,7,2,4]000000 0 queens 70
gbbogbobobobooouboobbobobobooooboooobooood
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O000000000000000Oqueens 70000000000 head (queens
i bdbidbo0oobOobOooooOog Prologd
000000000 @ObO0OO0O00d backtrack)D OO ODODOOO0OOOOOO
0dodoolooooooooooooooboooooooooooooooon
0o0o0odboooOoloooboooboobooooooooooboooooooon
oooon

Oodon queens 8000 OOOOMO

> queens 8
[r1,s5,8,6,3,7,2,4]1,[1,6,8,3,7,4,2,5],
)
,[8,3,1,6,2,5,7,4],[8,4,1,3,6,2,7,5]]

oobooboo200oobobooooD

02133 00000080 oboooooobooboobobobooouuoooo
ugboooooooboboobbooboobonoooobonoonoooon
oon

Z Z
H /227 /227

z @ 7
0213400000000000000000 /m
0000000000000000000000 4 7y 7y,
D00005x5000000000000000 2, / )
O000000000000000000 100 77 %
00000000000 0000000000 7/ 7/

021350000000

l.gbobobobooooobooooooo3spgooon3poooooboo200n
gobooobobbo0o0odbodn shuntsul OO Mkotsuld O 0O [
toitsu] O O0O00O00O0O0ODO0O0OO0

Prelude> shuntsu [1,3,3,4,5,7,8,9]
[[£3,4,51,[7,8,9]1]

Prelude> toitsu [1,3,3,4,5,7,7,9]
[r3,31,07,711

2.140000000 mt00000000DODOOOOO0OODOODOO
ooboboboooobio0boooooobo0onDd chinitsu OO
gogobboobbobobooogs3sgoooboobobobooo3noogon
gob40000020000000 10D0D0O0O0DODOOODO
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214 J0O0OOOOO0bDOoOoOoobobOod

OO0 [1J0DHaskellOOOODOOOOODODOOODODOOOO 2100000
U HaskelOOOOOOODOODOOOO [3]0 HaskellO OO O OHaskell 0 0 O O
U000obo0o0o0obO000boob0 400000000 HaskelOODOOD
U000 HugsOODOODOOOOODOOODOODOO [5]O00HaskelOOODO OO
ooobooobobbobobgo plbobobbbooobbobooooUoLD oo
guoobooobboobboo mbobboobbobbboobobbobd
O RBuobbobobooboooooooooo 200504000 20060 3000
U00O00O HaskelOOODOOOOOODODOO 9]0 HaskellD DO OO DODODOODO
U00000 HaskelOODOO “O0M 0O “0D070000000 [10]0 Haskell
U0O0O0OMiranda OO OO OOO0OOOO0O0OODLOOODOODODDODDOOO
ooboobooooooo L, 12, 13joboogoboooobobobooooga
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