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B #E A

= Bl 75 BE A
gsort [8,2,5,1]
— [1 , 5, 8]

.—-—.A—A-
Fbllo " ++ "worl d!"
— "Hell o, world!"

" TS| MOBEHEZIBERT
1 + 2 div 8 2
(+) 12 8 ‘divt 2
— 3 — 4

= AR

= 5| #UC B & BN 5 B
map even [1, 2, 3, 4]
— [ Fal se, True, Fal se, True]
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= B BARE R
not . even
")\ Y MEREFICKZEBERK

get Li ne >>= putStrLn
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s Lo Tc—D DEADI B KD

main = putStrbn "Hell o, world!"

average x y = (x +y) [/ 2

mif X
collatz n = i1f even n
then n ‘“div‘ 2
elsen* 3+ 1
" ADOTORIE & BN ESR
subs [] =[[]]

subs (x:xs) = yss ++ map (X:) Vyss

wher e
yss = subs xs
= S
odd = not . even -- odd n = not (even n)

get PutLi ne = getLine >>= putStrLn
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R NZEINET DI EIFTERL
inp = getlLine, -- E&D
put StrLn inp;

")\ Y RBEEFICKZBHEEK (F18)
getLine >>= putStrLn -- [EULW
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C++ TEELEIVAYVIY—K

tenpl ate <typenane T>
void gsort (T *result, T *list, int n)

{

if (n == 0) return;

T *smal | erLi st, *largerlList;
smal | erList = new T[n];

| argerList = new T[n];

T pivot = list[0];
i nt nunBSmal | er =0, nuniarger =0;
for (int i =1; 1 < n; i++4)
if (list[i] < pivot)
smal l erLi st[nunSmal l er++] = list[i];
el se
| argerList[numLarger++] = list[i];

gsort(smal l erList, smal |l erLi st, nunSmal | er);

gsort (Il argerlList,|argerlList, nuniLarger);

int pos = 0;

for (int i =0; i < nunBmaller; i++)
resul t[ pos++] = smallerList[i];

resul t[ pos++] = pivot;

for (int i =0; i < nunLarger; i++)
resul t[ pos++] = largerList[i];

delete [] snallerlList;

delete [] largerlList;
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Haskell CEZXZ UM v IV —~

[]

gsort less ++ [p] ++ gsort nore

gsort []
gsort (p:ps)

wher e
less = filter (<p) ps
nore = filter (>=p) ps

=RV b
= fE 2
= How Tl3d7% < what %Z iCah
" ZHEE (VANDFEFFZRATHLW)

= EERICT A b
> qgsort [8, 2,5, 1]
[1, 2,5, 8]
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IREEDIZWOT 2 2> DHFEI(1)

= Perl TOZ LT
for ($i=0; $i<10; $i++) {
print "$i\n";
}

M2 ETEZENFEGRS, BICUXANZES
mapM_ print [O.. 9]
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"Perl T 71 ILDITEAERAZS
 XE— %’E’ﬁ’f’]’@k%ﬁ_ IC—1T9 DD

$i = 0;
while (<>) {
$i ++;

}
print "$i\n";

= XEU—DEKINARELS, KITLEL
= Haskell Tl&7 7 ’r)biﬁi%’
getContents >>= print . length . |ines
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IREED WO 5 2> DHEI(3)

= Perl THEEZETEIT HERIEIIN—T=Z2FHA
for ($i = 1; $i <= $n; $i++) {
$ret = $ret * $i;

}

=g DR bb\ZIS’féffok 5 Bls7%z Fl
fact 1 =
fact n=n* fact (n-1)
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"HEERZ D EREERRICESD
CREDDERRIBEZREFE I ENHL <D

RREIL S TR

21




B 7O 72300223

DRREZ R VWS RE#HEEL
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» JO7 T ALFINSBRBEEZDREESDLETES
= BEHGEA
= SFEREEL
=(.) & BEMEH
" (>>=) (LK BEHER

= Haskell DREIIHEBN KK TANDES
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QuickCheck
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" Haskell (37 AN T —XZBEERNT 2
® QuickCheck TlIMHE %= %

prop _ordered xs = ordered (qsort Xxs)

wher e
ordered [] = True
ordered [Xx] = True

ordered (Xx:y:XSs) X <=y && ordered (y:xs)

> qui ckCheck prop_ordered
K, passed 100 tests.
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o=t UpANE Sk

isDigit ;. Char -> Bool

ﬁ%ﬂ%%ﬁ

ZHalciFEARBEHETIEES
= 3ER) String (& [ Char]

(++) =2 [a] ->[a] ->[4]

-iﬁizﬁﬁﬁﬁji = B 5 FEE
Z# a lClE I nt, Fl oat , Doubl e 2 &
(+)::(Numa) => a ->a->a

n T a iCiE Int, Char, String 7% &
gsort :: Od a => [a] -> [a]

= B% 7% BX 5 B
map . (a ->Db) ->[a] ->[D0]

| O%ZiIRI B

getLine :: 10 String
putStrbLn :: String -> 10 ()
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i f XICIEwhd then & el se DlIAZEEL
5then & el se ORI BILR U

collatz :: Int -> Int
collatz n = if even n
then n ‘divi 2 -- Z#uUZ Int
elsen* 3+1-- Znd Int
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iR e RE

sHoNUHERINTWVWDHE
putStrLn :: String -> 10 ()

(++) :: [a] ->[a] -> [&]
" AIRETRS NS5
main = putStrbn "Hello, " ++ "world!"

" EBERIPEEFLDBWESHZ/FONH

main = (putStrLn "Hello, ") ++ "world!"

S i ++ ORI Z

(++) 1) -> [Char] -> [Char]
" F UL IE
main = putStrin ("Hello, " ++ "world!")
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AR TECER

" BRORm CIXEREZR (TS

lines :: String -> [String]
|ines "" []

| i nes s
inl : case s’ of
[] -> []
(_:s’7) ->1i

let (I, s') = break (=="'\n") s

nes s’’
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s 1 —HEER L data £2FE> TEE
data Tree a = Leaf a | Node (Tree a) (Tree a)

" HHAIAABID % < (4,
I—HERBEEFIULSICERSINTWVWS
" HiaE

data Bool = False | True

n LT EHZME U LWa

data Maybe a = Nothing | Just a

=l O
data |O a = ...

= Haskell Tl&. X DEBEAREZE
= Maybe. 1O
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Maybe DEK

= On programming language design
http://d.hatena.ne.jp/kmaebashi/20091223/p1#20091223f2

= NULL OFEF/NT 5k S ik
= C @D NULL, Java @ null, Python @ None, Lisp @ nil, ...
"NULL EIEUWMERBIUESICT IV EATES NS,
NULL Z B Z & FE T S nun
= Haskell @ Maybe [3Z£
data Maybe a = Nothing | Just a

m FUWMEICTZ 7 ERATBICIE Just ZAZEWLEWLFAERL
case nx of
Nothing -> 0
Just x ->x + 1
EANRSISEL
maybe 0 (+1) nx
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mgetLine [IEITSEICERBEZRT

% cat a.hs
main = getLine >>= putStrLn

% runghc a. hs
foo <« Z—H¥—DAJ]
f oo

% runghc a. hs
bar <« Z—Y¥—DAN
bar

" BA S HMCHERTIXZRLY |
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= TR WBERUCIE 1 OE WS EHIAT L

= fARREEE | O DB
" ONSHIMERZERNC EIETES
main = getContents >>= \inp ->
putStrLn (count inp)
count :: String -> String
count = show . length . lines

RO S | OZMERT & IEFTEAL
| OIFI10OEDAERETED

getLine :: | O String
putStrbLn :: String -> 10 ()
mai n - 1 O ()

main = getLine >>= putStrLn

» E1TIEF
.Iocinal/tl_b 3_'% én
w HEREE R D EATIEECIE D Tl W\ GEEEE)
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EXHEIX do

=do Z{E> tﬁ‘ﬁwiéﬁﬁd)é:j =

mai n = do 1 O ()
inp <- getLine -- :: | O String
putStrbLn inp -- . String -> 10 ()
mai n =

getLine >>= \inp ->
putStrbLn inp

" R ZHIRT B &

main = getLine >>= putStrLn

2 HEDDEIE do Z2EE D
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Parsec
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Parsec Z{E-> T
1573 T Perl6 OFEER/\——=
ELAEZMEUEL £

»

Pugs D1E&E
Audrey Tang
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FRRIRIXF0EETH
 EXETICAAWS EERELRO—RNICkRS
m {R5T (PR E

s B\ —Y — (X F R AT + B ST

"BNF ZXREICEETZES
"CSV 771 )L%ZABIc & - TERBA
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CSV @D ABNF

= RFC 4180

file record *(CRLF record) [ CRLF]

record = field *(COWA field)

field = (escaped / non-escaped)

escaped = DQUOTE
*(TEXTDATA / COWA / CR/ LF / 2DQUOTE)
DQUOTE

non- escaped = *TEXTDATA
TEXTDATA = %%20-21 /| %23-2B /| 9%2D-7E

AR EHFIT DI TILIA— D H B

"TTNTA—=—bDRDTTILY & — &,
FTNT x—bERTES
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ERRRIBZ(E > e/ =T —

= 2FEn IERRIR B—hR&K D
sub parse csv_line {
ny $text = shift;
ny @ields = ();
while ($text =~ " ([A\\N]*(\NNL AN S)S)", 2?1 (™M ]14),?].719) |
push(@i el ds, defined($1l) ? $1 : defined($3) ? $3 : '');
}

push(@ields, ') if $text =~ nm, $/;
return \@i el ds;

}

ny @sv;

while (<>) {
chonp;
ny $ret = parse csv_line($ );
push( @sv, $ret);

}

" R
B COI—KRTE "7 A—bDFRDTTILT 4 — b
IE5 F<<IZKAHZL
s EEE i d— R IZE MRS S5
7 7A)LDFHAAMA E B ERINTZ D EETE /R0




Parsec T{E5REA#E/\—1—(1)

file .. Parser [[String]]
file = record ‘sepEndByl' crlf
record :: Parser [String]
record = field ‘sepByl’* comm
field .. Parser String
field = escaped <|> nonEscaped
escaped :: Parser String
escaped = do

dquot e

txt <- many (textdata <|> comma

<|> cr <|>If

<|> try (dquote >> dquote))
dquot e
return txt

nonEscaped :: Parser String
nonEscaped = many textdata
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Parsec T{E5FEE/\—1—(2)

textdata ::

t ext dat a

conma
conmma

crlf
crilf

|
|

Cr
Cr

dquot e
dquot e

Par ser Char
oneO™F (" !"

++ [T# .
1)

++ [ -]

Par ser Char
char '’

Par ser Char
cr >> | f

Par ser Char
char '\ x0a’

Par ser Char
char '\ x0d’

Par ser Char
char

+ ]
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" Parser (& Parser EDMIBEFETES

dquote :: Par ser Char
many .. Parser a -> Parser [a]
return :: a -> Parser a
escaped :: Parser String
escaped = do

dquot e

txt <- many (textdata <|> comm

<|> cr <|> I|f

<|> try (dquote >> dquote))
dquot e
return txt
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file
file

record ::

record

field
field

Parser [[String]]
undefi ned

Parser [String]
undef i ned

Parser String
undefi ned
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