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[10, 20, 30, 40, 50] H'$ %
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10*0+20*1+30*2+40*3+ 50 *4 =400
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JavaScript TAEIFE for

function func(ar) {
var ret = 0;
for (var 1=0; I < ar.length; i++) {
ret =ret + arf[i]*i;

}

return ret;
}
func([ 10, 20, 30, 40, 50] ) ;
— 400
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Haskell " MapReduce

zip [0..] [10, 20, 30, 40, 50]
—1[(0, 10), (1, 20), (2, 30), (3, 40), (4, 50)]

map (\(i,x) -> x*i) EOxR
-0, 20, 60, 120, 200]

foldl (+) 0 Eozk
= ((((0 + 0) + 20) + 60) + 120) + 200
— 400
" B ZE ST S
func = foldl (+) O
.map (\(i,X) -> x*1)
. zip [0..]
func [ 10, 20, 30, 40, 50]
— 400
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ﬂ[10,20,30,40,501

Zipe[il)si)

lL [(0,10),(1,20),(2,30),(3,40),(4,50)]

map (uncurry (*))

ﬂ [0,20,60,120,200]

foldl (+) 0

ﬂ 400
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= head (car, first)

= JZANDEBEOERZIO HT
= tail (cdr, rest)

= EBEDOY X NZRWED DY X NOED HT
=: (cons)

= JZNDEBICERZINZ S
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E&HDEBA1 UIC car, cdr, cons
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A~ DFREC

= 5T -- [1 2, 3]
= F= -- 2 3' []
. (cons) FEREA -1 (2 (3: []))

= OF|BH

'a’ o ['b,o,a,,r, d ]
> [a,'b, o, a, r, d]
B )XY =Xy FHHNIL.

head *° tail [ £ D E 7R LN

sum [] 0
sum ( X: XS) X + sum XS
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) R b DERE(L)

" ++ (append) DEAEDY A MEIE—=N 3
ZS = XS ++ ysS

xs = [ 131 ys = F-{ 131

T

ZS —* g NN
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) R b DEHE(2)

"+ (IHEFEETHED & ON)
Xs ++ (ys ++ zs)

" ++ [FEFEETHED & O(N2)
(Xs ++ ys) ++ zs

s+ QEHER) B85 55 EHATER
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= fEFRED I
factorial(0) = 1
factorial(n) = n * factorial(n - 1)

s HEE TR T I3

" HIgECHEEZ9 5
factorial :: Int -> Int
-- HEE
factorial 0 =1
-- HIRE

factorial n n * factori al

(n-1)
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= (C) nobsun
1)factorial n Tn Z%XY
2)factorial (n - 1) ¥T. TETWHET S
) RIFESTB?

— ZNIC n ZzhFNIERIWET

factorial n = n * factorial (n-1)
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HRE & B)F

= BlEEIV
" o HH
length :: [Int] -> Int
|l ength [] 0
| ength (X:Xs) 1 + length xs

 BBNEG T THNITERBEOREZR (TS
s VNS IVFICTEK SADBEEWEZRETES
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" CRKETRWEBR
" DIEDRIFE T, —BNDOEBNBE BB TIEBRWVWEIF
® Haskell Ti& = DERICEDTBENGWHIZ

(++) 2 [a] ->[a] -> [a]
[ ] ++ ys = ys
(X:Xs) ++ ys = X . (XS ++ ys)

{- HDWVIZ
(++) (x:Xxs) ys = (1) X (Xs ++ ys)

-}

= ZHUIEERERHE & AHTEAT L LY
w FREHfAZ AL TWS ST delay & force Z{E 5
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PEZERT 5 B)F

"CKETRWHERTEWTHD

sum:: Numa =>[a] -> a
sum [ ] =0

sum (X: Xs) = X + sum Xxs

{- BN

sum (x:xs) = (+) x (sum xs)

- }

" 25y IhENS
sum [ 1, 2, 3, 4]

+ sum [ 2, 3, 4]
+ (2 + sum[3,4])
+ (2 + (3 +sum[4]))
+ (2 + (3 + (4 +sum(])))
+ (2 + (3 +(4+0)))

1 I T O O
N Y
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" RKEBRTEZTET
" PMRDOKRIH T, —HHNOEBLNBTEF THIEIF
= 5| MUCEBLZHZENMNT 2DONEA
sum:: Numa =>[a] -> a
sum xs = sum 0 xs
wher e
sum r []
sum r (y:ys)
A RIR %V 5 Y A A
sum O [1, 2, 3, 4]
sum 1 [2, 3, 4]
sum 3 [ 3, 4]

'
sum (y+r) ys

sum 6 [ 4]
sum 10 []
10
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% MapReduce
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—DODO=EHIAH

=G5 DEHAH
[1,2,3,4]
1+ (2+(3+(4+0))

"5 DEHAHM
[1, 2, 3, 4]
(((0+1) +2) +3) +4
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an s deriAH

= foldr D FEEE

foldr :: (a->b ->Db) ->b ->Ja] ->b
foldr _ ini [] = ini
foldr op ini (x:xs) = op x (foldr op ini xs)

" N (RETRWE)F
= 2 NEERT BB S B E W
" ++ % foldr TEEI 3

(++) :: [a] ->[a] ->[4q]
xs ++ ys = foldr (:) ys xs
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ENS DEdAH

= foldl DELE
foldl :: (a->b->a) ->a->[b] -> a
foldl _ acc [] = acc
foldl op acc (x:xs) = foldl op (op acc x) Xxs

" CNIEIREHRF
= Ml AR T 2R & A K LY

= sum % foldl TEEI 5

sum:: Numa =>[a] -> a
sumxs = foldl (+) 0 xs
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= P& BEZL map

= BIFhR
mep :: (a ->b) ->[a] -> [D]
map _ [] =[]
map f (x:xs) =f x : map f Xxs
= foldr AR
mep :: (a ->b) ->[a] -> [D]
map f xs =

foldr (\y ys -> f y:ys) [] xs
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BES BE 2K filter

=
= BIFhR
filter (a ->Bool) ->1a] ->[4]
filter _ [1 =[]
filter prd (Xx:Xxs
| prd Xx = x : filter prd xs
| otherwse = filter pred xs
= foldr ki
filter :: (a -> Bool) ->1[a] ->[4a]
filter prd xs = foldr filter’ [] Xxs
wher e
filter’ y ys
| prdy =y I ys
| otherw se = ys
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" BIFTEL
sunEven :: [Int] -> Int
sunkEven xs = sunkven’ xs O
wher e
suntEven’ [] r=r
sunEven’ (y:ys) r
| even vy = sunkEven’ ys (y + r)
| ot herw se = sunkEven’ ys r

= MapReduce CTHiEZ~ > T&<

sunkEven :: [Int] -> Int
sunEven xs = foldl (+) O (filter even xs)
{- 5

suntEven = foldl (+) O . filter even

-}
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'K%ﬂﬁi%®UZFTE<TB%ZﬁiHb

= 5
" XL DAY FERIFE B
s BRREEXFIIERT
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A=I)LDNY T %I 5

"= )LRDF—E(EZRDHT
"Subject: Hello world ™

key
val

" Subj ect”
"Hell o wor| d"
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JavaScript TX— )LD\ 5 % #ENT I 5

" E o CIERRRZES

var target = "Subject: Hello world ";
var x = target.match(/*(\w+):\s*(.*)/);
var key = X[ 1];

var val = x[2].replace(/\s*$/,"");
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BEEEIIC A —ILDANY T Z BT %

target = "Subject: Hello world "
break (==":") target
— ("Subject", ": Hello world ")

tail (snd LDz
—" Hello world ™

dr opWhi | e i sSpace LDk
—"Hello world "

dr opWhi | eEnd i sSpace LD
—"Hello worl d"
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1L 7e S PSR

break :: (a -> Bool) ->[a] -> ([a],[a])
break _ [] = ([1.[1)
break p (x:Xxs)

| px = ([],x:xs)

| otherw se = (Xx:ys, zS)

wher e

(ys,zs) = break p xs

dropwWhile :: (a -> Bool) ->[a] ->[4a]
dropWiile [] =]
dropWhile p (x:xs)

| p X = dropWiile p xs

| otherwise = X:xs
dropWhileEnd :: (a -> Bool) ->[a] -> [a]

dr opWhi | eEnd p
wher e
op X XS
| p X &&
| otherw

= foldr op []

nul |
se

XS

[]

X: XS
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Ask not what your country can do for you,
but what you can do for your country.

RREHENXFSX "can do for you"
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tails xs —

XS —

= tails D F A

tails "banana"

L - L I L | L I - | !
I T A S [l]f
| gl gl all all all —-
e
l'bl lal l'nl l'al' lnl lal
— ["banana", "anana", "nana", "ana","na","a",""]

" tails D EE

tails ::
tails []
tail s xs

[[1]

Xxs . tails (tail xs)

[a] -> [[a]]
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RREBEXFINZXKH D (1)

tails "m ssissippi"

—["m ssissippi","ississippi",
"ssissippi","sissippi", ...

sort Eoik

%[Illl,llill,llippi Il,lliSSi ppi ll,

"Ississippl","mssissippi","pi"

zip Lo (tail LOR)
%[(Il.ll’ll.i Il)’.(lli.ll’ll.i ppi Il)’

| ppt ", "1 ssippl"),

| ssippi","ississippl"),...

("
("

56




RREBEXFINZKD 5 (2)

= RIANS DHEBEDTDRS KD D

comen :: EqQ a =>[a] ->[a] -> Int
comen as bs = comlen’” as bs O
wher e

comen’ (x:xs) (y:ys) n

| X ==y = conlen’ xs ys (n+1)
comlen” = n =n
= RS EXFIDMEN
lenstr :: Eq a => ([a], [a]) -> (Int,[a])
| enstr (xs,ys) = (len,xs)

wher e
|l en = conlen xs ys
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?Eﬁ@j(?ﬁu%j?db%(?))

S L)L (i i ppi ),
(" |pp| ISSIppI"),
(" ISSIppI "Ississippl"), ...

map | enstr J:@Yf
= [(0,""), (1, "1"), (1, "ippl "),

(4,"1ssippt"),(0,"Ississippi"),...

maxi munBy (conparing fst) £EDI
— (4,"1ssippi")

take (fst D) (snd LEDH)

% Ili SSi 1
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VAR ER

data List a =
Nil | Cons a (List a)
data Tree a =

Tip| Bin a (Tree a) (Tree a)
" —DARADZDARD

O—0O—0
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KT —F &L TDAR

" KCIEEFRFICEZLL DER=ZHFTES

" FZISERZIEAT D
® 10,000/ — RDOAKE ERHI13/ — REFIZICENIE X W
tree1 tree2
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EE(1)

preorder :: Tree a -> [ Q]
preorder Tip [ ]
preorder (Bin x | r)

[ Xx] ++ preorder | ++ preorder r

i norder :: Tree a -> [ Q]
i norder Tip [ ]
i norder (Bin x | r)

i norder | ++ [x] ++ inorder r

postorder :: Tree a -> [a]
postorder Tip []
postorder (Bin x | r)

postorder | ++ postorder r ++ [X]
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EE(2)

pr eor der Tree a -> [a]
preorder t = got []
wher e
go Tip Xs = XS
go (Bin x| r) xs = X
| nor der Tree a -> [a]
inorder t = got []
wher e
go Tip Xs = XS
go (Bin x| r) xs = go |
post or der Tree a -> [a]
postorder t = go t []
wher e
go Tip Xs = XS
go (Bin x| r) xs = go |

(go |

(go r xs))

(x : (go r xs))

(gor (x :

Xs))
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KinT —F TOATZIVT DI

= FpBl & ARIEDVER LY

" BEIPEREN O() TTEB/\YYaTr—TILHEWN

= 5. EBES. Finite Map

"R T— Y = ED
= R IRIERITE

"EERM, UYAUI)LEES
= BISIN R R TTE (HIFRS D)
= FEORBRT— Y E RS
= THR AN DEE
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AVER=F EFAN?

s IV EXR—Y = REGEANZEEDSL
EEERI T —AYEEERT D

data Parser a =
Parser (String -> (Maybe a, String))

" FZDT—Y RTINS BRERZEL
char :: Char -> Parser Char
char c¢c= ..

"EZnSZHAEDEIEMEELS
(<|>) :: Parser a -> Parser a -> Parser a
pl <|> p2 = ...
REICREREDE DML
LERICIEINS2EZIVER—F EIFR
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J\—H—a v Ex—%

= JSON @ BNF (RFC 4627)
value = object / array / number / string ...

) \—H—O2VEX—%TISON /N—H—DEZE

val ue :: Parser JSON
value = jsCbject <[> jsArray
<[> jsNunber <|> jsString ...

" BNF [CTE> TEEINIEX I WY IFIRE)
B )\—H—OVEXR—FZFE>TEL DI
FOEZODIA—RZFDHD

n B 2T LD TINEND S
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Programming

J\— k7 1 75l ERE Goscih
(TVINT 1« FE8h)
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® Scala. Erlang. Clojure. Haskell
= Scheme F& L)
» 077 X >4 Haskell
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» OV DOEMRE
= OCaml, XHE—F
= Purely Functional Data Structure
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