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Bteegerne B Haskell

Kakeo e Haskell?
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Kakeo e 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

crymeutn = [("UBam", 40000, 3.5), ("Mapusa", 60001, 5.5),
("TleTsp", 40002, 5.0), ("Tama", 40003, 4.75)]
u3bpaun = foldrl (++) [ ’ ’:ume | (ume,du,oumenka) <- CTyZeHTH,
omenka > 4.5, ¢ < 60000 ]
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Bteeperne B Haskell

Kakeo e Haskell?

Yuer dyHkymnoHaneH esnk (be3 cTpaHnyHm edektn)
CTaTu4HO TUNU3MPaH C aBTOMATUYEH U3BOJ HAa TUMNOBETE

/3nonsea HecTpukTHO (N€HNBO) OLeHsiBaHe

Cranpaptusnpan (Haskell 2010 Language Report)
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Bteeperne B Haskell

[NomowHy MaTeprann

@ S. Thompson. Haskell: The Craft of Functional Programming (2nd
ed.). Addison-Wesley, 1999.

@ P. Hudak, Peterson J., Fasel J. A Gentle Introduction to Haskell 98,
1999 (Internet, 2008).

© Haskell Wiki: https://wiki.haskell.org/Haskell
© Haskell Platform: https://www.haskell.org/platform/
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CUHTAKTUYHN eNneMeHTu

Napentudpukatopu: fact, _myvar, cTynesTu
@ UMeHa Ha obeKTu, 3amo4BaT C MaJsika bykBa wuan _

@ 3anaseHnu Mp,eHTVlchKaTopm: case, if, let, where, ...

o KoHcTpykTopu: Integer, Maybe, Just, ...

@ MNMEHA Ha KOHCTPYKUWW, 3anO4BaT C rNaBHa 6yKBa

@ Yucna: 10, -5.12, 3.2e+2, 1.2E-2, 0x2f, 0035
o Onepauun: +, *, &%, <==>, &

e nopeguua ot cumeonn (6e3 bykeu u yudpu)
@ BCUYKM OMepaumm C U3KAIOYEHNE HA YHAPHUS - Ca UH(UKCHN

3anaseHu onepauun: .. : :: =\]| <- ->Q@ "~ =>
Cneunanum cumsonnm: () , ; [1 < {}
3Haum: ’a’, ’\n?, '+’

Huzoee: "Hello, world!", "IIpOuX3BOJIEH HHU3'
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[exknapaunn n gecbuHnmmn

e <ume> :: <tun> (TMNoBa feknapauus)
@ Jeknapupa ce, 4e <MMe> e ce CBbpP3Ba CbC CTOWHOCTM OT <Tun>
@ TUMNOBMTE AEKNAPaALMMN Ca HE3AABIDKUTESHUA: B NMOBEYETO Cllydau
Haskell moxe cam fa ce opueHTupa 3a NpaBuaHKSA TUM
e x :: Int
e y :: Double
e z :: String
e <ume> = <unspas> (peduHnums)
@ <unme> ce CBbp3a Cc <u3pas>
e x =2
o y = fromIntegral x"2 + 7.5
e z = "Hello"
0o z=x+y
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Tunose

Tunoeete B Haskell obukHoseHo ce 3apaBaT C KOHCTPYKTOPW.
@ Bool — bynes Tun c koHctaHTu True n False
@ Char — Unicode 3Haum

o Llenoumncnenn

o Int — uenu umcna c cukcmupana ronemmna [—263;263 — 1]
o Integer — uUenM YNCNa C NPOU3BOJIHA FOJIEMUHA

C nnaeaua 3anetas
o Float — apobHM Yncna c eAnHNYHA TOYHOCT
e Double — ApobHU Yncna € ABOWHA TOYHOCT
o CbcTasHu

e [a]l — Tun cnucbk C NPOU3BONHA LB/XKUHA U ENEMEHTN OT
cukcupan Tun a

o String = [Char] — Hu3 (cnMCBK OT 3Hauw)

e (a,b,c) — Tun kopTex (HapeaeHa n-Topka) ¢ hUKCMpaHa AbKMHA
1 NPOV3BOJIHN TUMOBE HA KOMMOHEHTUTE
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BrpageHu cyHKummn n onepauun

CraHpapTten mogyn Prelude

nporpamute B Haskell ce pasgensaTt Ha mogynu
module <ume> where

aecbunmpa mopyn ¢ <mme>

import <mogyn> [(<ume>{,<ume>})]

BHaca gecpuHuuymmnte <ume> oT <Moayn>

ako <MMe> He € YKa3aHo, BHACs BCUYKU AedpurHULN

cTaHgapTHaTa bubnnoteka B Haskell ce cbabpxa B mogyna Prelude

BCUYKU aedbuHnLmmM oT Prelude ce BHAaCAT aBTOMATU4YHO BbB BCAKO
nporpama
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BrpageHu cyHKummn n onepauun

CraHgapTHy 4ncnoBm dyHKLMY

ApuTmeTnyHN onepauu
+1 ™ *1 /1 hv o

Opyrn uncnoeu dyHkuK
div, mod, max, min, gcd, lcm

PyHkumn 3a npeobpasysaHe
fromIntegral, fromInteger, tolnteger, realToFrac, fromRational,
toRational, round, ceiling, floor

DyHKkyMyM Hag ApobHU Yucna
exp, log, sin, cos, tan, asin, acos, atan, sqrt, **
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Brpageru cyHKLun n onepauun

Cra HOAPTHWN NpeankaTn

Yucnosu npepunkaTu
<, >, ==, /= <=, >= odd, even

Bynesu onepavun
&&, | |, not
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@Pyhkuynu B8 Haskell

@ t1 -> t2 — Tun Ha oyHKUUA, KOATO Nosy4YaBa napaMeTbp oT Tun t1
1 BpbBLA pe3ynTaTt oT Tun t2

<mme> <napamerbp> = <TA10>
aedbnHnuns Ha yHKLMA ¢ <ume>, efuH <napameTbp> n <TA10>

<dyHKUUA> <u3pas>

npunaraHe Ha <dyHKLUMS> Hag <um3pas>
square :: Int -> Int

square X = X * X

square x — 4

square 2.7 — [pewkal

@ [lpunaraHeTto e C Mo-BUCOK MPUOPUTET OT ApyruTe onepavun!
@ square 2 + 3 — 7
@ square (2 + 3) — 25
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DyHKUMY Ha NoBeYe NMapaMeTpu

e Kak mMoxeMm faa uspasum asyaprymeHTHa dyHkums f(x,y), ako
pa3nonarame camo C eAHOAPryMeHTHN yHKLMN?

Pasrnexpame dyHkunst F ¢ efuH aprymenT x,...
...KOSITO BpbLLA KaTO pe3ynTaT efHOAPryMeHTHaTa fy,...
...Taka 4e f(y) = f(x,y).

Taka nmame f(x,y) = F(x)(y).

OcHoBHa nges

Moxem ga pasrnexgame cyHkumsi ¢ n + 1 aprymeHTa, KaTo yHKLUS C
eMH apryMeHT, KOSITO BPbLUa (PYHKLUS C N apryMeHTa.

ToBa npeacTassiHe Ha (byHKLMNTE C MOBEYE apryMeHTU Ce Hapuya
“kbpunr’ (“currying”).
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S -2 B
Currying B Haskell

o tl > (t2 -> t3)
o (PyHKUMS C NapamMeTbp OT TUM t1, KOATO BPbLLA PYHKLNS, KOSTO
npuema napamerbp OT Tun t2 u BpbLA pe3ynTaT oT Tun t3; nau
e byHKLMS HA ABa NapaMeTbpa OT TUnoBe t1 m t2, KOATO BpPbLUA
pesyntat oT Tun t3
@ B obwums cnyyvaii: <dyHkuma> :: tl -> (£2 -> ... (tn -> t)...)
@ <pyHKUMS> Lie 04aKBa N nMapameTbpa oT Tunoee tl1, t2, ..., tnu
e BpbLa pe3ynTaTt oT Tun t
o <dyHKUMS> <napameTbp;> ... <napamerbp,> = <Tsa10>
@ geduHnpa <dyHKuMs> ¢ n napamerbpa U <TANO>

o hypothenuse :: Double -> Double -> Double
o hypothenuse a b = sqrt (a**2 + b**2)
e hypothenuse 3 4 — 5
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YacTnyHo npunaraHe Ha dyHKLMUY

KbprHrbT no3eonsisa ygobHo npunaraHe Ha hyHKUUSt KbM CaMO 4acT OT
napameTpuTe.

@ div50 :: Int -> Int
@ divb0 & = div 50 4
@ divb0 4 — 12
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PyHKLMUN OT NO-BUCOK pej

Brumanne: t1 -> (t2 -> t3) # (t1 -> t2) -> t3!
@ onepaunAaTa ->e AACHOaACcoUuMnaTuBHA
@ t1 -> (£t2 -> t3) =t1 -> t2 -> t3

o (t1 -> t2) -> t3 — byHKLUS, KOSITO BpbLLA pe3yaTaT oT Tun t3, a
npuemMa KaTo eAUHCTBEH napameTbp yHKLUS, KOATO NpuemMa efuH
napamMeTsbp oT Tun t1 n BpbwaA pe3ynTaTt oT Tun t2

@ (byHKLMSI OT BTOPU pes

twice £ x = £ (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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PyHKLMM 1 onepaLmm

o ®Pyukuunte B Haskell ca Bunaru ¢ npedpmkcen sanuc
@ Onepauuute B Haskell ca BuHarn bunapiun c nHdukceH sanuc.
o lI3kntoyerue: yHapeH MuHyc: -a
e square -x — [ pewal
e square (-x) — 4
@ [NpeobpasysaHe Ha AByapryMeHTHU PyHKLMM KbM BrHapHU onepauun:
¢ <pyHKLMA> ¢
e 13 ‘div‘ 5 — 3
e 2 ‘square‘ — [pewkal
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Onepaunu n yHKUNN

@ [lpeobpasyBaHe Ha onepauny KbM ABYapryMeHTHN PYHKLMN:
(<onepaymnsa>)
e (+) 23 —5
o plusl = (+) 1
e square = diag (*)
@ [lpeobpasyBaHe Ha onepauny KbM €AHOAPryMEHTHN (PYHKLIM
(oTcuyane Ha onepaumn)

(<mn3pa3> <onepayna>) — sIBO OTCUYaHE
(<onepauusi> <u3pasz>) — ASACHO OTCUYaHe
(2°) 3— 38

(~2) 3—9

square = (~2)

(-5) 8 — [pewkal
twice (¥2) 5 — 20
positive = (>0)
lastDigit = (‘mod‘ 10)
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if .

..then ... else

if <ycnosme> then <uspas;> else <u3pas>>

e Ako <ycnosue> e True, Bpbla <nu3pas;>
e Ako <ycnosme> e False, Bpblya <n3pasy>

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" — [pewkal
<u3pasy> u <uspasy> Tpsbsa ga ca oT eauH 1 cbiym Tun!
<ycnosue> Tpsibea ga e ot Tun Bool!
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