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Ââåäåíèå

Êàæäàÿ ïåðåìåííàÿ èëè ôóíêöèÿ â Haskell îáÿçàòåëüíî èìååò òèï.
Ïðè ââîäå ÷èñåë èëè äðóãèõ âûðàæåíèé Haskell ñàìîñòîÿòåëüíî
îïðåäåëÿåò òèï ââîäèìûõ äàííûõ.
Ïðèìåð.

letter :: Char

factorial :: Int -> Int

letter èìååò òèï Char
factorial èìååò òèï Int -> Int
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Êëàññû òèïîâ

Êàæäûé òèï ìîæåò áûòü âêëþ÷åí â îïðåäåëåííûé êëàññ.
Ïðèíàäëåæíîñòü òîìó èëè èíîìó êëàññó äàåò âîçìîæíîñòü
âûïîëíÿòü äåéñòâèÿ, êîòîðûå ïðåäîïðåäåëåíû â äàííîì êëàññå.
Ïðèìåð. Òèï ôóíêöèè (==)

> :t (==)

(==) :: (Eq a) => a -> a -> Bool

Äàííàÿ ôóíêöèÿ ïðèíèìàåò 2 àðãóìåíòà à è âîçâðàùàåò çíà÷åíèå
Bool. Ïðè ýòîì à äîëæåí ïðèíàäëåæàòü êëàññó Eq.
Íàïðèìåð, òèï Int ïðèíàäëåæèò êëàññó Eq.
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Îñíîâíûå êëàññû

Eq � êëàññ èñïîëüçóåòñÿ äëÿ ñðàâíåíèÿ âõîäíûõ âûðàæåíèé.
> 5 == 5

True

> 5 /= 5

False

Ord � êëàññ, ê êîòîðîìó ïðèíàäëåæàò óïîðÿäî÷åííûå äàííûå.
Ôóíêöèè, ïðèíàäëåæàùèå äàííîìó êëàññó: >,<,<=,>=.

Show � ïðåäñòàâëÿåò êëàññ, êîòîðûé ïðåîáðàçóåòñÿ â òèï String.
Ôóíêöèÿ äàííîãî êëàññ show � îòîáðàæàåò ñòðîêó.

Read � êëàññ ïðîòèâîïîëîæíûé ïî ñìûñëó ê Show. read �
ñ÷èòûâàåò èç ñòðîêè òèï äàííûõ.

Enum � ïåðå÷èñëèìûé êëàññ. Îáúåêòû ýòîãî êëàññà . Ôóíêöèè
pred, succ èñïîëüçóþòñÿ äëÿ íàõîæäåíèÿ ñëåäóþùåãî ýëåìåíòà è
ïðåäûäóùåãî.

Num � ÷èñëîâîé êëàññ. Îáúåêòû ýòîãî êëàññà âåäóò ñåáÿ êàê
÷èñëà.

ÇÀÌÅ×ÀÍÈÅ: êëàññû ìîæíî ïîíèìàòü êàê èíòåðôåéñ â Java,
íî íå êàê êëàññû â Java.
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Ïîëüçîâàòåëüñêèå òèïû äàííûõ

Çàðåçåðâèðîâàííîå ñëîâî data èñïîëüçóåòñÿ äëÿ îïðåäåëåíèÿ òèïà.
Íàïðèìåð. Òèï Bool.

data Bool = False | True

Ïîñëå çíàêà ðàâåíñòâà èäóò èìåíà êîíñòðóêòîðîâ: False, True.

data Int = -2147483648 | -2147483647 | ... |-1|0|1| ... | 2147483647

data Shape = Circle Float Float Float | Square Float

Êàæäûé ñîçäàííûé òèï ñíîâà ÿâëÿåòñÿ ôóíêöèåé.
Äîáàâèì ñîçäàííûé ïîëüçîâàòåëüñêèé òèï Shape â êëàññ Show

data Shape = Circle Float Float Float | Square Float deriving (Show)

Òåïåðü ìîæíî âûïîëíèòü êîìàíäó

> Circle 5 4 4

Circle 5.0 4.0 4.0

> map (Circle 10 20) [4,5,6]

[Circle 10.0 20.0 4.0,Circle 10.0 20.0 5.0,Circle 10.0 20.0 6.0]
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Ïîëüçîâàòåëüñêèå òèïû äàííûõ

Âîçìîæíî ñîçäàíèå ïàðàìåòðèçîâàííîãî òèïà äàííûõ
Ïðèìåð ñîçäàíèÿ òèïà äàííûõ Âåêòîð ñ ïàðàìåòðîì à. Òî åñòü à
ìîæåò èìåòü ëþáîé òèï äàííûõ, ïðèíàäëåæàùèé ê ÷èñëîâîìó
êëàññó.

data Vector a = Vector a a a deriving (Show)

vplus :: (Num t) => Vector t -> Vector t -> Vector t

(Vector i j k) `vplus` (Vector l m n) = Vector (i+l) (j+m) (k+n)

vectMult :: (Num t) => Vector t -> t -> Vector t

(Vector i j k) `vectMult` m = Vector (i*m) (j*m) (k*m)

scalarMult :: (Num t) => Vector t -> Vector t -> t

(Vector i j k) `scalarMult` (Vector l m n) = i*l + j*m + k*n

Êîíñòðóêòîðû òèïîâ äàííûõ ìîæíî äîïîëíèòü èìåíàìè ïîëåé:
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Ïîëüçîâàòåëüñêèå òèïû äàííûõ

data Car = Car { company :: String

, model :: String

, year :: Int

} deriving (Show)

Ïðèìåð ïàðàìåòðèçàöèè êëàññà Car

data Car a b c = Car { company :: a

, model :: b

, year :: c

} deriving (Show)
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Ðåêóðñèâíûå òèïû äàííûõ

Ïðè ñîçäàíèè òèïîâ äàííûõ ìîæíî ïðèìåíÿòü ðåêóðñèâíîå
îáúÿâëåíèå âíóòðè êîíñòðóêòîðîâ

data Tree a = EmptyTree | Node a (Tree a) (Tree a)

deriving (Show, Read, Eq)

Ïðèìåð ñîçäàíèÿ ôóíêöèé ñîçäàíèÿ è âñòàâêè ýëåìåíòà äåðåâà.

singleton :: a -> Tree a

singleton x = Node x EmptyTree EmptyTree

treeInsert :: (Ord a) => a -> Tree a -> Tree a

treeInsert x EmptyTree = singleton x

treeInsert x (Node a left right)

| x == a = Node x left right

| x < a = Node a (treeInsert x left) right

| x > a = Node a left (treeInsert x right)
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Ñîçäàíèå êëàññà äàííûõ è ðåàëèçàöèÿ êîíêðåòíîãî òèïà

Ïðèâåäåí ïðèìåð ñîçäàíèÿ ðåàëèçàöèè êëàññà Eq äëÿ òèïà äàííûõ
Tra�cLight. Îïèñàíèå êëàññà Eq âçÿòî ïðÿìî èç áèáëèîòåêè ÿçûêà
Haskell.

class Eq a where

(==) :: a -> a -> Bool

(/=) :: a -> a -> Bool

x == y = not (x /= y)

x /= y = not (x == y)

data TrafficLight = Red | Yellow | Green

instance Eq TrafficLight where

Red == Red = True

Green == Green = True

Yellow == Yellow = True

_ == _ = False
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Êîíòðîëüíûå çàäàíèÿ

Ñîçäàòü òèï Ãåîìåòðè÷åñêèå Ôèãóðû: Êâàäðàò, Îêðóæíîñòü,
Òðåóãîëüíèê.

Ñîçäàòü ôóíêöèè âû÷èñëåíèÿ ïëîùàäè, ïåðèìåòðà äëÿ êàæäîé
ôèãóðû.

Ñîçäàòü òèï Áèáëèîòåêà: Êíèãà, Æóðíàë, Ãàçåòà.

Ñîçäàòü ôóíêöèè îïðåäåëåíèÿ ãîäà èçäàíèÿ ãàçåòû, æóðíàëà,
êíèãè. Ñîçäàòü ôóíêöèþ âûáîðà æóðíàëîâ èç áèáëèîòå÷íîãî
ñïèñêà.
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