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What is a Type?
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Type Errors
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Types in Haskell
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> not False
True

> :type not False
not False :: Bool



Basic Types

Haskell (LT D EOGZ D EREIZHFD:

Bool - logical values

Char - single characters

String - strings of characters

Int - fixed-precision integers
Integer - arbitrary-precision integers

Float - floating-point numbers



) A & (List Types)

JAMERICE DED AU :

[False,True,False] :: [Bool]

['a’,’b’,’c’,’d’] :: [Char]
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[t] [F® t DEZERELTEDOUANDE,
[t] is the type of lists with elements of type t.
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27 JLEI(Tuple Types)
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LNTHELY:

(False,True) :: (Bool,Bool)

(False,’a’,True) :: (Bool,Char,Bool)
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Function Types

E# L. HAHAEDEZHLSIEDEIZEZR(mapping)
FHID(THFACIKE/R I TIEELTEH ):

not :: Bool — Bool
1sDigit :: Char — Bool
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tl > t2 is the type of functions that map
values of type t1 to values of type t2. "
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H')—{e = 1= 2% (Curried Functions)

BEROSIHZEMAHERT. AR RTEHZ.

RE5:

add’ :: Int > (Int —» Int)
add’ x y = x+y
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add & add’ [FRIL&ZRFERZTIRT , 7=7=L. add &
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add :: (Int,Int) — Int

add’ :: Int » (Int —» Int)
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mult :: Int > (Int - (Int —» Int))
mult x y z = x*y*z
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Currying Conventions
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I #XH - [3F#E & (associates to the right)

Int - Int - Int —» Int
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I X > AEHELEDT,
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mult x y z
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% fH 2! B 2 (Polymorphic Functions)
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> length [False,True] _
) %a—Bool]

> length [1,2,3,4]

4 ﬁa=1nt]
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Bool %> Char tliﬂﬂﬁf%f&lﬂ Num 95 ADA VA2
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Prelude> :t 3
3 :: (Num t) => t

Prelude> :t 3 + O.

ATHAHAEEDE t ITx
LT E 3 [FE tZ=HD

/

0

3 + 0.0 :: (Fractional t) => t

Prelude> :t 3 + O

340 :: (Num t) = t

Prelude> 3 + True
ERROR
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Num a = [a] — a

for any numeric type a, sum
takes a list of values of type
a and returns a value of type
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I Haskell IZIXZ#MDOEISANHS:

Num - #{E(Numeric)DE 45X
Ed - FEZf(Equality) DB 55
K (Ordered)ME! 95X
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EARVZA(Eq - RAFIFR)

RIFELAFZLLETEHENENDES
Bool, Char, String, Int, Integer, Float % & M AR
BEMNEqDAVAREIVATHAAROETILE

class Eg a where

(==), (/=) e d > d — BOO-I
> False == False
True
> [1, 2] == [1, 2, 3]
False

> ("ab", False) /= ("ab", False)
False



HEARHIS5X(Ord - |[EFEZSR)

EqQ V5ADAVARAATHY.

M OEIEFZEDIENDEDES
Bool, Char, String, Int, Integer, Float % & D E AR HY
ZR2M 0rd DAV RAFZVATHSD
JRAROZTINEA DV RFIATHLH(FHFERIER)

class (Eq a) => Ord a where
(<), (<=, GG=), &) : a > a —» Bool
max, min a4 > a > a

> False < True

True

> [1, 2] < [1, 2, 3]

True

> ("ab", False) < ("ab", False)
False



H KI5 X (ShowtRead — FTRxESIATEE)

Show: show [Z&->TXFF|IZZEHan] g

Read: read 2L > TXFHE{EIZE LA &E
Bool, Char, String, Int, Integer, Float % & @ AR
BEENCDISTADAL AR RATHD ) AROART)LE

class Show a where
show :: a — String

class Read a where

read :: String — a
> show 123
“123”
> read “123”7 :: Int

123 28



EARKISA(Num - IEDO S R)

EqQ V5ADA2VRZVATHY., LLTFD6DD Ay
FMCK TR BERIREGHIEZELLTEO2ROES
Int, Integer, Float 7z & D EAREF!

TR BREDAYREREATULVELY

class (Eg a, Show a) => Num a where
(+), (-, (*) ::a—>a—-a
negate ::a > a
abs, signum :a — a

> negate 3.3
-3.3

> signum (-3)
-1



E K5 X(Integral & Fractional)

Integral: Num 95 ADA LV RAZAV R, W DOEHD
BERUZETE T HAYYR(div, mod)ZEHA S

Fractional: Num 95 XADAVRE R D9 EK
DREELHE#MEAE T HAYVE(/, recip)ZFlE A5

> 7 div 2

30



Ek&E/ /777 (Hints and Tips)
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OVNA VDR ERICI - TR IS—ZKR T
FKRE!: Bool, Char, String, Int, Integer, Float
JARE: ECEDEDLED [ t]
27 )8 n 1840 (1, t2, ..., tn)
A —ESnT=E%L:

add’ :: Int » Int —» Int

BOKH — [TEES. BHEREERES

S MERERTH
length :: [a] —» Int

ZEERLE: V7R HNEFOE

sum :: Num a = [a] — a
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