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EP/Y

B [ mT A

@ BB LB = BMI5—:
* BOEEMH = e
—ae \ . ERROR: Type error in application
# Haskell 125(+5E ‘ *x% expression : 5 + [ ]
@ i%&gﬁﬁ *x% term : 5
i -Mi U = *** type : Int
# Hindley-Milner Z#t:% +%* does not match : [a]
® F—/\—O—F
BIIEDEEN?
viint = { ... -2, -1, 0, 1, 2, 3, ...}
v bool = { True, False }
v point = { [x=0,y=0], [x=1,y=0], [x=0,y=1] L)
3 4
| E2 ~ JFl ~F
B L h RRENCE | BIR7GE
N B (&, FOYSLEEBIERT D, bk B ##D.
Bi3. Bf 2. £RO— 8 ORIMGILEA? — B TR BNEREROLEEANACEN DS,
v n,m:int = n+m [KELLAY, not (n) [FT5— w . e . —
EHER (T, BTRICTENINEFDETEES BMNLAE 25
v n:int = n := 1 [FELWLA, n := “hello world” TS .

ARAGFERERROEREFIEDLSIBLDTHBIA?

FELT:, #M74GE (L applet
E D& E L GameApplet

|>%pplet myApplet T new Ga'/meApplet();

EREOEEE X GameApplet




FRMGREES>T. E<TRY S
LIZHIFZRT

NTDHBZTOT S LEHERT S,

FRRTR B 1 EEIRR B A 1

HHEEMNHIICEFFEINhTOSERL FEDOX D FERIE) B
0T SLOFELETT, BITRETEDILEES.

HAHEEN BMICHET ShTWdER EEFAEEL-EERD
CEEED. BHENTA—ERBIB) AEITRIZEDRIL, BgoT
BL(EDLS>TL) &L\ FEONDFIZ, EBISFIvITILELNHD.

HHEFEN ROEMT THHLK. AT DIMNIRT B BEIE
HERE)DTRBNILEEWNS.

Bo—EHEERT IO

THTLENELL B Crpe mieence, 1
7 m BB FIvY. 8
5Ly, LY, FFEY, IR BDELE

) Bhid
[::{A) Java, Pascal Smalltalk, Ruby
EE[AY (o] Assembler

EDNTRYSLEFED. HAHBERAELTNS.

v  EAH (Primitive types): booleans, integers, floats,
chars ...

v # &% (Composite types): functions, lists, tuples ...

BHRADBWEFITERETIL., Z2<DHFE. I—FEREMN
EBMESh TN,

v 1—HE&T (User-defined types): enumerations,
recursive types, generic types, objects ...
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HOSEL M RE:
EDEZEIL TIE, EFAICHT BEDLESLEE (12
1E) . ZERIZFIREA TILUFZ00.
— Watt

E—RofE (I FHfESh, SIBELTESh . EEROER
ELTRALGNS.

ERMERETRIFABDERELESEB NTHM. @
BRFETE., BRFG2Lb IO EZRDIEEL TR
SONABMTHS.
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= BRMEM L, ROBE . THET HEHL BB S
* BORLHE > ERTES:
# Haskell (:B(_‘_éﬂ fact :: Int -> Int
A $%&g% 42 :: Int = fact 42 :: Int
@ HindIey-MiIneE ki Hy—F;
® F—n—o—F Int -> Int -> Int = Int -> (Int -> Int)
ZLT
plus 5 6 = ((plus 5) 6)
E-T:
plus::Int->Int->Int = plus 5::Int->Int
13 14
| y |
JAREY 27 )L
B a QEQOYRNEDE [al: X x1, x2, -.., xn DN, ThFh, t1, t2,
[11 :: [ Int ] -- Int QYR e-., tn THBHE, 4TI (x1, x2, ..., xn) DOH
& (t1, t2, ..., tn) ThH3:
NB: HBVRCDERITT R TRERLE!
[ar, 2, False]l -- BXHMTELL, BAHTEEL (1, [21, 3) :: (Int, [Int], Int)
('a', False) :: (Char, Bool)
((1,2),(3,4)) :: ((Int, Int), (Int, Int))
AZyhBE () EEAN, BRRIZ () EEANDIZVE
BEHITS.
15 16
S = 1 . =& FF
:L_-U-T_ga:ﬂ LI GoferlZ##L 15“ . gl]éi—ﬂ

FLOT—2RE LT OLOERETH_EICLYEATED
L T—5EE,
n INTA—EBIEE, ZLT
m ZOEDOERICHT S AV

|data DatatypeName al ... an = constrl | ... constrm

EEMN, AVRNSVRERDLVT R
1. :I)ZF%?@F%%Z: ‘Name typel ... typekl

2. PERQ2E) VRSV (e, V" TIHEDDLD):

typel BINOP type2

T—ERBELEV AT 2R THENETILIETES:

‘data Day = Sun | Mon | Tue | Wed | Thu | Fri | Sat|

WRRA BAEEIVRANSIVIBEANFETIHD DLENHD

A—H 748 ETERSNDEML, 5IBEIEL. IVRANSV5—F
[2DEV T —REGRDHEE R TELE T NIEESELN:

whatShallIDo Sun = ‘“relax”
whatShallIDo Sat = “go dating”
whatShallIDo _ = “guess I'll go back to school”
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f5ll: EEF0(Union) &

data Temp = Centigrade Float | Fahrenheit Float

freezing :: Temp -> Bool
freezing (Centigrade temp) = temp <= 0.0
freezing (Fahrenheit temp) = temp <= 32.0

5: BI&E (Recursive) £
BREICKY. BBEROLEICERERTRIVRNIE0™NENS:

data Tree a = Lf a | Tree a :": Tree a
mytree = (Lf 12 :%*: (Lf 23 :*: Lf 13)) :*: Lf 10

? :t mytree

> mytree :: Tree Int

mytree = — L
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BIFROERHA

leaves, leaves' :: Tree a -> [a]
leaves (Lf 1) = [1]
leaves (1 :*: r) = leaves 1 ++ leaves r

leaves' t = leavesAcc t [ ]
where leavesAcc (LEf 1) = (1:)

N

leavesAcc (1 :": r) = leavesAcc 1 . leavesAcc r

NB: (f . g) x = £ (g x)

> o DEBOEEE?
> KUBEHIZTEDDIE?
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EFRE (BREE)

Pascal > C D&IBEEBDR AT LI BEiftE: /T
DEH, TH, 518, BRIEL ==—D D& EHD.
® BFoyPITlE kLN
@ BREFELAEVWTOY S LEETF KGN
= f5l: Pascal Tl BITIKBFELEVEFITOS S LIFE TN
+ integer®ERIIANTOT S L, rea B OEIIRDOTOT S L,
* BRICEAT AL RINELDIEICRITOISLHNIBE
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91; l|‘ £ 8sei

S (SR

ZAEEH OS5I HDOB LRG> THELLY:

length :: [al -> Int

length [ ] =0

length (x:xs) = 1 + length xs

map :: (a -> b) -> [a]l] -> [b]
map £ [ ] =[]

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

(.) :: (b ->¢) -> (a ->b) -> (a -> ¢)
(£ . 9) x = f (g x)
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KOEF, ZLDHE. BIZZOXDBEEZR AT T R 352&
HTES. HIZIE:

length [ ] 0
length (x:xs) = 1 + length xs

B5AN:
length :: a -> b

51T, b [FBALGMIC int THY, a IF 1ist THB, #->T:
length :: [c] -> int

UL, B OF#MEEINL EEDH DI EETERL,
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ZHEDERK

XOBDFEH(E, SHBEZANT, BICRERZEZEARNLGE
[SREUDIF BT TTES.

VAR
length :: [al -> Int
map :: (a -> b) -> [a] -> [b]
ETBE:
map length :: [[all -> [Int]
[ “Hello”, “World” ] :: [[Char]]
map length [ “Hello”, “World” ] :: [Int]
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Hindley-Milner B #:HTlL. BEIMIZ. 2<DZERDE
BOBRMNEHR/TED.

map
map
map
map

map

SOLIERD RT Ll MLPHaskellZ &4 . R OB EE
TRV TS,

N}
>3

B DHERE

SHRMEMIC. SYBKRERERYHMHITHILLTES:

idInt :: Int -> Int
idInt x = x

FEavUR cc ZAVSE HEAREDK D, Haskell AN EET 58 %
RTGTDHIENTES:
? it \x -> [x]
> \x -> [x] :: a -> [a]

? :t (\x -> [x]) :: Char -> String
> \x -> [x] :: Char -> String
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® 2= \—H LIRS
= /NTARY Y Haskell CIE %48 map BE%%; Pascal/C IZ&1+5
nil/void 7R+ > 5%
= BEM(inclusion): #8453 (subtyping) — ERATES. RO
EEHIRT D JS5T7199FTToE

® FRRvIELMEME:
n F—=A—0—F: fIZIE + [FEHIEERICLERTED
n O7—T3y: REHMIMERTERLIAHEL, BELHERTESI
%L T vise versa.
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a7 —23> vs A—/N\—A—F

@+ DESIA—N—A—FENDBEEFHHD
w4 [SIEUVLOD DARELREA D D.
HlZIE: int +(int,int), float +(float, float)
&5(2 float* +(float*, int), intx +(int, int*)
» ThEN, BEF "+ XELGEIRELLD
» EOREFZRAVDINE EEBEORIZLS
@ FIza (coercion): int&float 2 +” ASEAINS.
» ABERTATORIC "+ ZEHET IO TIELEL, 51H8ZEHN
ICRIEHRT D
» BEBHICETATSLNBRELLDZIELNHD (e.g. int hD
float ~DE! ZEH#r)
n BITEMEEE, KY—MRERICERT S ie. 5+0.5 &

float B[ (&LV5D% float > int)
32

a7—o3y vs A—/\—aO—K

a7—ay F¥ld A—nN—0—F — RRITEET H?

W W W w
B b

+ o+ o+ o+

» LD DA—/N\—O—FLf= "+" BHELHLOD, £
heER—21E1TH>T, ENBBRICREBREINDDA?
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® JO0JSAFE L ZBVUHIDROTENZ

® UL, BU3E<ERD
» VOCRFTENRRD
« BRCHIBHHINELD ECERELTVS

® RRITELERD
. SEENRLD
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e
ficsl (array)
® RZF (index) TFIER
® RAF(IHDEHEDEELY
» SEBICEOT. FIRIFE. 0THOD. 1THOED.

. EBICF BORIFHHENEITS

= DFD AERORBHENTERIEEHD
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® T—IDEALHIBRE, JANS
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