PROGRAMMING IN HASKELL

Chapter 3 - Types and Classes
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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[ZLL T D LGS MO EREZHFD:

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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LNCTHELN:

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

(False,’a’,True) :: (Bool,Char,Bool)
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Function Types
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not :: Bool — Bool
1sDigit :: Char — Bool
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H')—{e = 1= 2% (Curried Functions)
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add’ :: Int > (Int —» Int)
add’ x y = x+y
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FE:
add & add’ [TRIL&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 #OXH - [3F#E & (associates to the right)

Int - Int - Int —» Int
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I X > AEHELEDT,
& (associate to the left)

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

> length [1,2,3,4]
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Prelude> :t 3
3 :: (Num t) => t

Prelude> :t 3 + O.

ATHAHAEEDE t ITx
LT.fE 3 [FE tZ#HD
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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#DOEISANHS:

Num - #{E(Numeric)DE 45X
Ed - A=t (Equality) DB 55
K- (Ordered)ME! 95X
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EARDITA(Eq - RIFITX)

RIFELAFLZLLETELHEDEDES
Bool, Char, String, Int, Integer, Float % & M E A
BEMNEqDAVREVRATHAH)AROET LY

class Eq a where

(==), (/=) 11 a -> a -> Bool
> False == False
True
> [1, 2] == [1y 2! 3]
False

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



EARIS5X(Ord - |[EFEHZSR)

EqQ 75ADAVREVRATHY.
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Bool, Char, String, Int, Integer, Float % & M E A Y
ZEZNOrd DAVRZVATHSD. VAMRETIILE(FEHER)
class (Egq a) => Ord a where

(<), (=), (=), &) ::a -> a -> Bool
max, min :a ->a -> a

> False < True

True

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

True

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

False 5



KI5 A(ShowERead - FTixESRIATREE)

Show: show [Z&> TX=FF|IZZ#an] &

Read: read 2L > TXFF|Z{EIZZEH#LA] EE
Bool, Char, String, Int, Integer, Float % & M E A Y
BEENCDISADAARBARATHD ) 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)
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Int, Integer, Float 7z & D EAKRH!
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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 ADAVRAZAV R, W DOEHD
BERYFEETHAYVE(div, mod)ZEA S

Fractional: Num 95 ADAVREFU X, D538
DREEFEBETTET DAV YE(/, recip)ZEA 5

7 “div’ 2
/7 mod 2
7.0 / 2.0
.5

recip 2.0
.5
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Hints and Tips
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HAKE: Bool, Char, String, Int, Integer, Float
JARE: BICEDOEDIHD [t]
27)LE: n I8 (t1, t2, ..., tn)
H)—eEnf-FEz:

add’ :: Int - Int —» Int

BOKH - FEHE. BREREEES

SRR BEHESTH
length :: [a] — Int

ZEERE: VJ7RAHNEFOE

sum :: Num a = [a] — a
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