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Âúâåäåíèå â Haskell

Êàêâî å Haskell?

Haskell Brooks Curry
(1900�1982)

�Photo of Haskell B. Curry� îò Gleb.svechnikov (https://commons.wikimedia.org/wiki/File:HaskellBCurry.jpg), CC BY-SA 4.0
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Âúâåäåíèå â Haskell

Êàêâî å Haskell?

fact 0 = 1

fact n = n * fact (n-1)

quickSort [] = []

quickSort (x:xs) = quickSort less ++ [x] ++ quickSort more

where less = filter (<=x) xs

more = filter (>x ) xs

ñòóäåíòè = [("Èâàí", 40000, 3.5), ("Ìàðèÿ", 60001, 5.5),

("Ïåòúð", 40002, 5.0), ("Ãàëÿ", 40003, 4.75)]

èçáðàíè = foldr1 (++)

[ ' ':èìå | (èìå,ôí,îöåíêà) <- ñòóäåíòè,

îöåíêà > 4.5, ôí < 60000 ]

Òðèôîí Òðèôîíîâ (ÔÏ 19/20) Îñíîâíè ïîíÿòèÿ â Haskell 27 íîåìâðè 2019 ã. 3 / 19



Âúâåäåíèå â Haskell

Êàêâî å Haskell?

×èñò ôóíêöèîíàëåí åçèê (áåç ñòðàíè÷íè åôåêòè)

Ñòàòè÷íî òèïèçèðàí ñ àâòîìàòè÷åí èçâîä íà òèïîâåòå

Èçïîëçâà íåñòðèêòíî (ëåíèâî) îöåíÿâàíå

Ñòàíäàðòèçèðàí (Haskell 2010 Language Report)
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Âúâåäåíèå â Haskell
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Äåôèíèöèè

Ñèíòàêòè÷íè åëåìåíòè

Èäåíòèôèêàòîðè: fact, _myvar, ñòóäåíòè

èìåíà íà îáåêòè, çàïî÷âàò ñ ìàëêà áóêâà èëè _

Çàïàçåíè èäåíòèôèêàòîðè: case, if, let, where, . . .

Êîíñòðóêòîðè: Integer, Maybe, Just, . . .

èìåíà íà êîíñòðóêöèè, çàïî÷âàò ñ ãëàâíà áóêâà

×èñëà: 10, -5.12, 3.2e+2, 1.2E-2, 0x2f, 0o35

Îïåðàöèè: +, *, &%, <==>, ♠
ïîðåäèöà îò ñèìâîëè (áåç áóêâè è öèôðè)
âñè÷êè îïåðàöèè ñ èçêëþ÷åíèå íà óíàðíèÿ - ñà èíôèêñíè

Çàïàçåíè îïåðàöèè: .. : :: = \| <- -> @ � =>

Ñïåöèàëíè ñèìâîëè: ( ) , ; [ ] ` { }

Çíàöè: 'a', '\n', '+'

Íèçîâå: "Hello, world!", "ïðîèçâîëåí íèç"
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Äåôèíèöèè

Äåêëàðàöèè è äåôèíèöèè

<èìå> :: <òèï> (òèïîâà äåêëàðàöèÿ)

äåêëàðèðà ñå, ÷å <èìå> ùå ñå ñâúðçâà ñúñ ñòîéíîñòè îò <òèï>

òèïîâèòå äåêëàðàöèè ñà íåçàäúëæèòåëíè: â ïîâå÷åòî ñëó÷àè
Haskell ìîæå ñàì äà ñå îðèåíòèðà çà ïðàâèëíèÿ òèï

x :: Int

y :: Double

z :: String

<èìå> = <èçðàç> (äåôèíèöèÿ)

<èìå> ñå ñâúðçà ñ <èçðàç>

x = 2

y = fromIntegral x�2 + 7.5

z = "Hello"

z = x + y
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Äåôèíèöèè

Òèïîâå

Òèïîâåòå â Haskell îáèêíîâåíî ñå çàäàâàò ñ êîíñòðóêòîðè.

Bool � áóëåâ òèï ñ êîíñòàíòè True è False

Char � Unicode çíàöè

Öåëî÷èñëåíè

Int � öåëè ÷èñëà ñ ôèêñèðàíà ãîëåìèíà [−263; 263 − 1]
Integer � öåëè ÷èñëà ñ ïðîèçâîëíà ãîëåìèíà

Ñ ïëàâàùà çàïåòàÿ

Float � äðîáíè ÷èñëà ñ åäèíè÷íà òî÷íîñò
Double � äðîáíè ÷èñëà ñ äâîéíà òî÷íîñò

Ñúñòàâíè

[a] � òèï ñïèñúê ñ ïðîèçâîëíà äúëæèíà è åëåìåíòè îò
ôèêñèðàí òèï a

String = [Char] � íèç (ñïèñúê îò çíàöè)
(a,b,c) � òèï êîðòåæ (íàðåäåíà n-òîðêà) ñ ôèêñèðàíà äúëæèíà
è ïðîèçâîëíè òèïîâå íà êîìïîíåíòèòå
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Âãðàäåíè ôóíêöèè è îïåðàöèè

Ñòàíäàðòåí ìîäóë Prelude

ïðîãðàìèòå â Haskell ñå ðàçäåëÿò íà ìîäóëè

module <èìå> where

äåôèíèðà ìîäóë ñ <èìå>

import <ìîäóë> [(<èìå>{,<èìå>})]

âíàñÿ äåôèíèöèèòå <èìå> îò <ìîäóë>

àêî <èìå> íå å óêàçàíî, âíàñÿ âñè÷êè äåôèíèöèè

ìîäóëúò Prelude ñúäúðæà íàáîð îò ÷åñòî èçïîëçâàíè ñòàíäàðòíè
ôóíêöèè

âñè÷êè äåôèíèöèè îò Prelude ñå âíàñÿò àâòîìàòè÷íî âúâ âñÿêà
ïðîãðàìà
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Âãðàäåíè ôóíêöèè è îïåðàöèè

Ñòàíäàðòíè ÷èñëîâè ôóíêöèè

Àðèòìåòè÷íè îïåðàöè
+, -, *, /, �, ��

Äðóãè ÷èñëîâè ôóíêöèè
div, mod, max, min, gcd, lcm

Ôóíêöèè çà ïðåîáðàçóâàíå
fromIntegral, fromInteger, toInteger, realToFrac, fromRational,
toRational, round, ceiling, floor

Ôóíêöèè íàä äðîáíè ÷èñëà
exp, log, sin, cos, tan, asin, acos, atan, sqrt, **
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Âãðàäåíè ôóíêöèè è îïåðàöèè

Ñòàíäàðòíè ïðåäèêàòè

×èñëîâè ïðåäèêàòè
<, >, ==, /=, <=, >=, odd, even

Áóëåâè îïåðàöèè
&&, ||, not
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Ôóíêöèè

Ôóíêöèè â Haskell

t1 -> t2 � òèï íà ôóíêöèÿ, êîÿòî ïîëó÷àâà ïàðàìåòúð îò òèï t1

è âðúùà ðåçóëòàò îò òèï t2

<èìå> <ïàðàìåòúð> = <òÿëî>

äåôèíèöèÿ íà ôóíêöèÿ ñ <èìå>, åäèí <ïàðàìåòúð> è <òÿëî>

<ôóíêöèÿ> <èçðàç>

ïðèëàãàíå íà <ôóíêöèÿ> íàä <èçðàç>

square :: Int -> Int

square x = x * x

square x −→ 4

square 2.7 −→ Ãðåøêà!

Ïðèëàãàíåòî å ñ ïî-âèñîê ïðèîðèòåò îò äðóãèòå îïåðàöèè!

square 2 + 3 −→ 7

square (2 + 3) −→ 25
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Ôóíêöèè

Ôóíêöèè íà ïîâå÷å ïàðàìåòðè

Êàê ìîæåì äà èçðàçèì äâóàðãóìåíòíà ôóíêöèÿ f (x , y), àêî
ðàçïîëàãàìå ñàìî ñ åäíîàðãóìåíòíè ôóíêöèè?

Ðàçãëåæäàìå ôóíêöèÿ F ñ åäèí àðãóìåíò x ,...

...êîÿòî âðúùà êàòî ðåçóëòàò åäíîàðãóìåíòíàòà fx ,...

...òàêà ÷å fx(y) = f (x , y).

Òàêà èìàìå f (x , y) = F (x)(y).

Îñíîâíà èäåÿ

Ìîæåì äà ðàçãëåæäàìå ôóíêöèÿ ñ n + 1 àðãóìåíòà, êàòî ôóíêöèÿ ñ
åäèí àðãóìåíò, êîÿòî âðúùà ôóíêöèÿ ñ n àðãóìåíòà.

Òîâà ïðåäñòàâÿíå íà ôóíêöèèòå ñ ïîâå÷å àðãóìåíòè ñå íàðè÷à
�êúðèíã� (�currying�).
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Ôóíêöèè

Currying â Haskell

t1 -> (t2 -> t3)

ôóíêöèÿ ñ ïàðàìåòúð îò òèï t1, êîÿòî âðúùà ôóíêöèÿ, êîÿòî
ïðèåìà ïàðàìåòúð îò òèï t2 è âðúùà ðåçóëòàò îò òèï t3; èëè
ôóíêöèÿ íà äâà ïàðàìåòúðà îò òèïîâå t1 è t2, êîÿòî âðúùà
ðåçóëòàò îò òèï t3

Â îáùèÿ ñëó÷àé: <ôóíêöèÿ> :: t1 -> (t2 -> . . . (tn -> t). . . )

<ôóíêöèÿ> ùå î÷àêâà n ïàðàìåòúðà îò òèïîâå t1, t2, . . . , tn è
ùå âðúùà ðåçóëòàò îò òèï t

<ôóíêöèÿ> <ïàðàìåòúð1> . . .<ïàðàìåòúðn> = <òÿëî>

äåôèíèðà <ôóíêöèÿ> ñ n ïàðàìåòúðà è <òÿëî>

hypothenuse :: Double -> Double -> Double

hypothenuse a b = sqrt (a**2 + b**2)

hypothenuse 3 4 −→ 5
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Ôóíêöèè

×àñòè÷íî ïðèëàãàíå íà ôóíêöèè

Êúðèíãúò ïîçâîëÿâà óäîáíî ïðèëàãàíå íà ôóíêöèÿ êúì ñàìî ÷àñò îò
ïàðàìåòðèòå.

div50 :: Int -> Int

div50 6 x = div 50 6 x
div50 4 −→ 12
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Ôóíêöèè

Ôóíêöèè îò ïî-âèñîê ðåä

Âíèìàíèå: t1 -> (t2 -> t3) 6= (t1 -> t2) -> t3!

îïåðàöèÿòà -> å äÿñíîàñîöèàòèâíà

t1 -> (t2 -> t3) ≡ t1 -> t2 -> t3

(t1 -> t2) -> t3 � ôóíêöèÿ, êîÿòî âðúùà ðåçóëòàò îò òèï t3, à
ïðèåìà êàòî åäèíñòâåí ïàðàìåòúð ôóíêöèÿ, êîÿòî ïðèåìà åäèí
ïàðàìåòúð îò òèï t1 è âðúùà ðåçóëòàò îò òèï t2

ôóíêöèÿ îò âòîðè ðåä

twice f x = f (f x)

twice :: (Int -> Int) -> Int -> Int

twice square 3 −→ 81

twice (mod 13) 5 −→ 1

diag f x = f x x

diag :: (Int -> Int -> Int) -> Int -> Int

diag div 5 −→ 1

diag hypothenuse 1 −→ 1.4142135623730951
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Ôóíêöèè

Ôóíêöèè è îïåðàöèè

Ôóíêöèèòå â Haskell ñà âèíàãè ñ ïðåôèêñåí çàïèñ

Îïåðàöèèòå â Haskell ñà âèíàãè áèíàðíè ñ èíôèêñåí çàïèñ.

Èçêëþ÷åíèå: óíàðåí ìèíóñ: -a
square -x −→ Ãðåøêà!
square (-x) −→ 4

Ïðåîáðàçóâàíå íà äâóàðãóìåíòíè ôóíêöèè êúì áèíàðíè îïåðàöèè:
`<ôóíêöèÿ>`

13 `div` 5 −→ 3

2 `square` −→ Ãðåøêà!
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Ôóíêöèè

Îïåðàöèè è ôóíêöèè

Ïðåîáðàçóâàíå íà îïåðàöèè êúì äâóàðãóìåíòíè ôóíêöèè:
(<îïåðàöèÿ>)

(+) 2 3 −→ 5

plus1 = (+) 1

square = diag (*)

Ïðåîáðàçóâàíå íà îïåðàöèè êúì åäíîàðãóìåíòíè ôóíêöèè
(îòñè÷àíå íà îïåðàöèè)

(<èçðàç> <îïåðàöèÿ>) � ëÿâî îòñè÷àíå
(<îïåðàöèÿ> <èçðàç>) � äÿñíî îòñè÷àíå
(2^) 3 −→ 8

(^2) 3 −→ 9

square = (^2)

(-5) 8 −→ Ãðåøêà!
twice (*2) 5 −→ 20

positive = (>0)

lastDigit = (`mod` 10)
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Ôóíêöèè

if . . . then . . . else

if <óñëîâèå> then <èçðàç1> else <èçðàç2>

Àêî <óñëîâèå> å True, âðúùà <èçðàç1>
Àêî <óñëîâèå> å False, âðúùà <èçðàç2>

abs x = if x < 0 then -x else x

fact n = if n == 0 then 1 else n * fact (n - 1)

if x > 5 then x + 2 else "Error" −→ Ãðåøêà!

<èçðàç1> è <èçðàç2> òðÿáâà äà ñà îò åäèí è ñúùè òèï!

<óñëîâèå> òðÿáâà äà å îò òèï Bool!
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