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A = N 240 N
FRREENAERE
FRIRENEE TXTMEE, (RRBEGEEES—
PEREFX DRI EA, EREESTIFIRXN
RS ANZIBITE R,

BA T T I RAS fA :

function halting(func, input) {

return if func will halt on_input;
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75 \ﬂﬁﬂ SHFIE

Bl 1S 55— RRIEX:

function n1_ma(func) {
if (halting(func, func)) {
for(;;) //FEER

}
T, AR

ni ma(ni_ma)
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\l—‘ﬂ/x— N7
1'_'1(}-“':'—_'@/ \ &= gl? :‘I:ﬁ_FéEiJ:ﬁ'ﬂ\]?J'/:)\IEEE

/:‘:H‘-E/J'Lmlfxxﬁ
« <KRAIH> ::= <7|‘/]T1/\f€>

¢ FRIAH> ::= A <FRETH>. KA
o (FRIEI> 1= (KFEI> <FE>)
%40

e« A Xy. x+y
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LAMBDAE 515
BIEE XN =FK1BEPR, FIMFKATTT4
2, B=FAHATEREZ HEAMA , A1
« ((A xvy. x+y) 2 3)

EREF YL

e let add = A xy. x +y

i

« (add 2 3)

Ill
=

N
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LAMBDAEE /18
R A
¢« A Xy.x+y=>Aab. a+b
RARE
« (A XxXy. x+y)ab=>a+b
U EZE A BEAERS,

&) B2
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e let mul = A xy. x *y
« let con = A x vy. xy
KA

e mul 35 -> 3 * 5
e con ‘BYV’ ‘oid’ -> ‘BYVoid’
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ZEnotlE, TX
let not =

e false -> true

e true -> false
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BRI

N{AIE X and?
let and =

true true -> true
true false -> false
false true -> false

false false -> false
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"\ AND

let and =

e true value -> value
e false value -> false
* value true -> value

e value false -> false
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EXIF

WARER, MAEXf
let if =

A cond tvalue fvalue .

(cond and tvalue) or (not cond and
fvalue)

N if true a b

e -> (true and a) or (not true and b)
e -> a or false

e ->a

http://www.byvoid.com
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THLUEIMNEREREERHN, 11TEnfIME,
let fact = A n. if (h ==0) 1 (n *
fact n-1)
el T, FAEEX FactiiH =5 | HE] T
=E=
B AATE SE R gtz P dm1Ean &b o] LUR B M 77
HENX, BEXNTFE™ IR LEER,
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=T B A
let fact = A n. if (n ==0) 1 (n *
fact n-1)

AREBLEESIFABEE? HIE B, 8L

let P = A self n. if (n==0) 1 (n *
self(self n-1))

S —|—/\\
REBR

let fact n = P (P n)

Uml
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QML

fact 4

-> P (P 4)

-> if (4==0) (1) (4 * P(P n-1))

-> 4 * P(P 3)

-> 4 * 3 * P(P 2) o

-> 4 * 3 % 2 % p(P 1) oo
_J

;¥E

> 4 % 3 % 2 %1
BINT !
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EANRNEEIERE)T, REBREANT—1E

QI\E/\J%/%%&, &Eiﬁl _m]f:IJo

AN ENZtaE? REE—PEIER

GB)ARREL, FLE

e let fact = A n. if (n ==0) 1 (n *
fact n-1)

ENER A XFE—FROE A DUEREE X R

HIRHES AR S, &A7?
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KABRVAEGE

AE=tZ1+—, BITAAEERNfactEEFEEN,
SREELEANTERIA N TS hEY3) REG

let P = A self n. if (n==0) 1 (n *
self n-1)

PEIA NS, BIATATL 8iKES

P(fact) -> A n. if (n==0) 1 (n * fact
n-1)

HERIMR I T
P(fact) = fact
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BRI TPR—T TRy
« P(fact) = fact

FTARAIRIE? E2—T/R (T X) #—1
RRERIBRET T, [JRINERNAR T Ko
BR— T LR — kP EEERE T b,
A FEEEEERE— 1T REEEMMHUER
BT,
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ME, HMNRERIIZINTEIR, BLEEIE
Y3 EREL

e let P = A self n. if (n==0) 1 (n *
self n-1)

RN B IERYE AR T o
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PR, 1EERAHREERIZE NEFHREY, B
DU EXNMAE AR EBI A Eh=, Bl:

* Y(F) = £ = F(Y(F))

HAAF(f) = f, BBAFLE

« Y(P) = fact

REHATETY, BrILHEHEIR R LR
MEREE)TRELT o
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EYEST

BT —RYHRSFNERIE

let Y = A F.

< N

FHG

G(G)
= A self.

F(self(self))
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KAE—T

Y(P)

= G(G) , EF G = A self. P(self(self))
= P(G(G))

= A n. if (n==0) 1 (n * G(G) n-1)
BIRY(P) = fact, FR4

Y(P) = fact = A n. if (n==0) 1 (n * fact
n-1)

Xt Rl 12RO R IE AR R %X |
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BRIFFTYHREGF

IME S EATEE X BAREAVERH R, RETE N
— N self=#, BEBIANAEENX, REHE
WYAHAEF—ER, TEZAEE AEHERT T .

HIME, ERE—1TERANYHET (Y-
Combinator) NE], B—TXKEKALR
ARG HNIREZE—BE,

HAlB APaul GrahamEX—AREZNE
{Hackers and Painters) , HFXIEARIUH

(EE5EXR)
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B ELIIHIES 4 W TYHEF, TMEYTE
MNEENIBAERZBRHEELR T —FKEE:
- AIUEEXRBNIEFS|IHES
XETFESBUPANEERRENMN—TEELE,

NVEREEERIRFNNERET2WE?

BERETCNITERE DS EININITENZE—EE,
PRI AR FE EEFANEE AR, RINNE
BEARNRE—E A IBITENITE
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SRR BB A, RIR AT —
NERNEATEERANRER DT,
B BIENEE RSN DI

AEE— T EEEBHEETEM AR EZ
ZM, BIFFRERN, Bf(n)=g(n)o .

IEAKEZ, ALXEXR
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HASKELL

Haskell@— 1MARBAREZES, BHNAFTFE
AT ZHaskell CurryMand M.

A TNIA FHYEHS FRiEM LAY, LEIMtE
T T R E K (Currying), BIERZK{ES

HaskellF—UJE2 R, EEXHESARE
FTENMS, ENTELIPEER D IF—X

KB, REAIINT, MEBEEFHESHNETE

E@Jﬂftﬁfﬁ—d‘io
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HASKELL

Haskelli® ;& B—RE X _FRIEHIRE M, U
forf@3F, EXMMZ2RIZEEYT.
Haskell I AEMW N EENEE, BIEEIERE
KB,

TEIERIEN TR B EL ERFm ARG
SN EREARNERE—1F, MBEEKRERR
ERBRIFEE, BNASIZENTE,
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F— 1THASKELLIZR

E@ﬁﬁHaskelﬁ@%zaU, B CIRBEERER—TGHC
fmixes, AEETITghciBIAEAR RN,

BiNlet max a b = if a>b then a else b
Prelude> max 3 4

4

Prelude> max 1.0001 1

1.0001

Prelude> max "BYVoid" "CmYkRgB123"
"CmYkRgB123"
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Haskell RIS R BXIFTE X RY:
e list X :: =[] | elem : (list X)
{1k
o THER = []

[1] = 21:[]

[1, 2, 3] = 1:2:3:[]
BiN2:1:3:7:8: [ ]AILLEZ
12,1,3,7,8]
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e S

T ULLE
TE N :

« let first (elem:rest) = elem
I\ first [1,3] AILERIER
elem:restEHaskellFJER S HIE LA,

XFHIZR[1,3], SEHRLEZE1:3:[], elemPLEL
71, restlCEET3:[], tBELZE[3]0

cu
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FZRKA

BTN B RFNacc. hs

accumulate [] =

accumulate (elem:rest) = elem + accumulate
rest

main = print (accumulate [1,2,3])

&fTrunghc acc.hs, FILEFFIZER
6
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il E18%

palindrome [] = True
palindrome [ ] = True

palindrome (elem:rest) = (elem == last
rest) & & (palindrome(init rest))

>palindrome [1, 2, 3, 2, 1]
True

>palindrome [1, 1, 2]

False

>palindrome "madam"

True

http://www.byvoid.com



cut cond [] = []

cut cond (elem:rest) = if cond elem then
cut cond rest else elem:rest

compress [] = []

compress (elem:rest) = elem : compress

(cut (== elem) rest)
>compress [1, 2, 2, 2, 3, 3]
[1, 2, 3]

>compress "aaabbaccc”

"abaC"
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SEDRIE

HaskellF AI{E X LFE xR, Hla0:
[1..]5=RTFTBERIIEE
[1,3..]=RTEABERFL

XEKRZHRZES PEPEA O] B,

A

REHESEH B M EK{E (eager evaluation)
1Y, HaskellBJIEMEK{E (lazy evaluation)

BT AL RIZTEEN A o
FlEnr1,3..] 1! 42 AILUR[EIZEESS
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FIBONACCIZ{%!

gN{aFAHaskel13EMFibonacci#y? BTG4
PRI ERE:

fib 0 = 1

fib 1 =1

fib a = fib (a - 1) + fib (a - 2)

AIERNE, XPEEZ0(2V)RY, HaskellfmiF
as % B ESER R PT BASEINEE T8 [2 1K
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A=A

LEERAMALS TIRE LM TR — 1T EE]
)25

e fib = 1:1:zipWith (+) fib (tail fib)
fib !l 4F5, fib !! 42:F433494437

fib !! 1000

7033036771142281582183525487718354977018
1269836358732742604905087154537118196933
5797422494945626117334877504492417659910
8818636326545022364710601205337412127386
7339111198139373125598767690091902245245
323403501 http://www.byvoid.com




RE— R

fib = 1:1:zipWith (+) fib (tail fib)

tailiR[OFIZRER T E—IRIINEEANZS, F40

e tail[l..]R[E[2..]

zipWithIhgER M MRS N TTREEL — PR D

AITE, FREIERFIER, HlU0

e zipWith (*) [2,3,5] [1,2,3]iR[D
[2,6,15]
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FE
E
fib = 1:1:zipWith (+) fib (tail fib)

ERT—1TEHFIR, BIRPITREEL, BEH
KT E=EBIAE Y IREMEMNMA, Bl

1, 1, 2, 3, 5, 8, 13, 21..] //fib
+ [1, 2, 3, 5, 8, 13, 21, 34..] //tail ib
2, 3, 5, 8, 13, 21, 34, 55.]

TEMEKRE, VRASHEIZETE, RE35
&ﬂ] EU,.\EJTI:%H’JHUWI%ZI'%\EO

—
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[RIEAFF

gsort (elem:rest) = (gsort lesser) ++
[elem] ++ (gsort greater)

where
lesser = filter (< elem) rest
greater = filter (>= elem) rest
++FH T ZRERE
filteriR[E]FIZRFRE FRERITTRABRITIER
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—YHRIER

data Tree a = Empty | Node a (Tree a) (Tree a)
tree = Node 'd'

(Node 'b’ a

(Node 'a' Empty Empty)

(Node 'c' Empty Empty) G a

)
(Node 'e’
Empty a G g
(Node 'g'
(Node 'f' Empty Empty) G
Empty
)

) http://www.byvoid.com



aNER I

inorder Empty = []

inorder (Node value left right) =
inorder left ++ [value] ++ inorder right

>inorder tree

"abcdefg" 5 @
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WHISE
height Empty = ©

height (Node value left right) =
max (height left) (height right) + 1

>height tree
4
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= [\~ 2K
STERAEY
SR SH NI, B9 KE R LLR[E]EREL,

traverse func zero Empty = zero

traverse func zero (Node value left right) =

func value
(traverse func zero left)

(traverse func zero right)

height func _a b =max a b + 1

>traverse height func 0 tree

4
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ST EEE

R R E

inorder_func value left right = left ++
[value] ++ right

o ZB 7 KB E R ERIEL:

inorder = traverse inorder_ func []

>inorder tree

"abcdefg"
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TFEPRIRRE\IRIE

R RIE B E TN R T RHaske LLXBEIE M)
BES 7, HREEEH/FHEERNREESH
X

X R RERENEMESE:

 Python

« JavaScript

* Ruby

e C++ 11
e C#

e Scala
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EEEREE A

* Python
« lambda X : x**2
e C#

X => X*¥*2
 JavaScript

 function (x) {return x * x}
e C++ 11

« [](int x) -> int {return x * Xx;}

http://www.byvoid.com



A8
function make closure() {
var inner_varible = 0;

return function () {
return inner_varible++;

}

var counter = make closure();
counter(); // ©
counter(); // 1

http://www.byvoid.com




A I‘ﬂ@?&fjﬂﬁ.@%

&11:11: /ﬁ—LB \_k'fE *IEEdl—_[Ea'ﬂﬁ (%Bﬁj\
‘ME) 5SS RNE AR 1E|ﬂl«/( 3] B 53

FE0Xt powHR 3 KB :
function pow5(x) A

return Math.pow(x, 5);

}
pow5(2); //%i 32
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> N
SEZERRL
http://zh.wikipedia.org/wiki/REhmBEF

http://mindhacks.cn/2006/10/15/cantor-
godel-turing-an-eternal-golden-diagonal/

http://www.byvoid.com/blog/godel-
incompleteness-theorems-agnosticism/

* http://www.haskell.org/haskellwiki/
99 questions

e https://developer.mozilla.org/en/
JavaScript/Guide/Closures

e http://www.cprogramming.com/c++11/c++11-
lambda-closures.html
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