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OCHOBHI NUTAQHHA

3HaNOMCTBO 3 (PYHKLIIOHaNbHMM NPOrpaMyBaHHSM:
—  MOBa (pyHKUiOHanbHUM NporpamyBaHHs Haskell;
—  CrUCKu;
—  list comprehension.

Bu3aHayeHHs DYHKLUIN piBHAHHAMW. 3icTaBneHHs 3i 3pa3koM. OnepadinHa
CEMaHTMKa.

JTIHUBICTb 064YUNCNEHb.
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https://www. haskeII org/

Declarative, statically typed code.

»Haskell

An advanced, purely functional programming language

= filterPrine [2..]
where filterPrine (p:xs) =
p : filterPrine [x | x =- xs, x "nod" p [= 0]

Try it! Got 5 minutes?

Type Haskell expressions in here. Type help to start the tutorial.

\ take 9 (zipwith (+) [1..] [18,20..]) Or try typing these out and see what happens (dick to insert):

22 (Emm 3, W ) =18l 23 * 36 or reverse “hello” or foldr (:) [] [1.2.3] or do line =- getLine;

putStrin line or readrFile "/welcome"

Thesze I0 actions are supported in this sandbox.
Td
Try it!

Videos Type Haskell expressions in here.

Haskell :ske ‘

- A take 9 (21pw1th (+) [1..] [10 20..])

: (Enum a, Num a) => [a]
"\l
for parallel

programming, by
Ryan Newton




https://www.haskell.org/ghc/

C | & https://www.haskell.org/ghc/

The Glasgow Haskell Compiler

About GHC

Home Latest News

License

Documentation 7 December 2018

Blog GHC 8.6.3 Released! [download]
FAQ 2 November 2018

Download GHC 8.6.2 Released! [download]
Report a bug 14 October 2018

GHC 8.4.4 Released! [download]

Request a feature
21 September 2018

cep GHC 8.6.1 Released! [download]
The GHC T 0. |
© “aM 29 May 2018
About Haskell GHC 8.4.3 Released! [download]
19 Apr 2018
Haskell.Org GHC 8.4.2 Released! [download]

The Haskell 2010 8 Mar 2018
Report GHC 8.4.1 Released! [download]



List comprehension.
DYHKLIN LUBUAKOIO COPTYBaHHSA

OaHa i3 CrIMCKOBUX

Eaam;ggp%cmmakcwq- FEE—— Oxopona
gsort [] = [
qsort (x:xs) = gqsort [y ||y <- xs} |ly<x (]
++ [x]

DyHKUIA WBMAKOro

Ly ++ qsort [y | y <- xs, y>=x]

BapTto @DyHKUIT BU3HAYa0TbCA
BIA3HAUYNUTU | PIBHAHHSAMMU

KntoyoBi TEpMiHM onepaLiMHOi CEMaHTUKW:
peayKUis Ta 3iCTaBNeHHSA 3i 3pa3KoM (pattern matching)
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The Glasgow Haskell Compiler.

@DYHKLISA WBUAKOro COPTYyBaHHA. EKCNEPUMEHTYEMO...
(2] WinGHCi = O X
File Edit Actions Tools Help

> :load "Lect_la.hs" 5
[1 of 1] Compiling Main ( Lect 1a.hs, i
nterpreted ) (A WinGHCi = X
Ok, modules loaded: File Edit Actions Tools Help

(0.09 secs, 2872874

i S¥yetomed &EE|

>.qsort: ([1,3.:3333] +F [2,4..3333]) E
[1,2,3,4;5,6,7,8;9,16,11,12,13,14,15 X
516517,18;19,20,21,22,23,24;25,26;27
IR 24 2A 21 2D 2R 24 AW ;K 27 2N 24 VSHE

A

,3323,3324,3325,3326,332/,3328,3329,3 «
330,3331;,3332,3333]
(3.58 secs, 313568952 bytes) v
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JTiHmBicTb o6uncnenn (1/2)

[Z] WinGHCi - O =<

X R E td oS 4

6,3327,3328,3329,3336,3331,3332,3333] A
(3.58 secs, 313568952 bytes)

> ([1::3333]; headl (gsort ([1,3:.:3333]
++ [2,4..3333])))
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JTiHmBIiCcTb o6uncnennb (2/2)

() WinGHCi - O X
File Edit Actions Tools Help

S¥XDEOOEE RS

3323.,3324,3325,3326,3327;,3328,3329,;, &
3330,3331,3332,3333],1)

(0.05 secs, 9456428 bytes)

> |
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®DYHKLUIA WBMUAKOro COpTyBaHHA. EKCNEepUMEHTYEMO...

C:\Program Files (x86)\Hugs98_SOE\hugs.exe

,332..1]
[1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33, 34,35, 36,37,
38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71,7
2,73,74,75,76,77,78,79,80,81,82,83,84,85,86,87,88,89,906,91,92,93,94,95,96,97,98,99,100,101,1062,163,164,
105,106,1067,108,109,1106,111,112,113,114,115,116,117,118,119,120,121,122,123,124,125,126,127,128,129,130
,131,132,133,134,135,136,137,138,139,140,141,142,143,144,145,146,147,148,149,150,151,152,153,154,155,15
6,157,158,159,160,161,162,163,164,165,166,167,168,169,1706,171,172,173,174,175,176,177,178,179,180,181,1
82,183,184,185,186,187,188,189,196,191,192,193,194,195,196,197,198,199, 200, 201,202,203,204,205, 206,207,
208,209,210,211,212,213,214,215,216,217,218,219,220,221,222,223,224,225,226,227,228,229,230,231,232,233
,234,235,236,237,238,239,240,241,242,243,244,245,246,247,248,249,250,251,252,253,254,255,256,257,258,25
9,260,261,262,263,264,265,266,267,268,269,270,271,272,273,274,275,276,277,278,279,280,281,282,283,284,2
85,286,287,288,289,290,291,292,293,294,295,296,297,298,299,300, 301,362,303, 364,305, 306, 367, 308, 309,310,
311,312,313,314,315,316,317,318,319,320,321,322,323,324,325,326,327,328,329,330,331,332,333]

(1004722 reductions, 1343326 cells, 2 garbage collections)

Maiga> ([333,332..1], headl (gsort [333,332..1]))
([/533,332,331,330,329,328,327,326,325,324,323,322,321,320,319,318,317,316, 315,314, 313,312, 311,310, 309, 3
9'3,307,306,305,304,303,3062,301, 300,299, 298,297,296, 295,294,293,292,291, 290,289,288, 287,286,285, 284,283,
282,281,280,279,278,277,276,275,274,273,272,271,2706,269,268,267,266,265,264,263,262,261,260,259,258,257
,256,255,254,253,252,251,250,249,248,247,246,245,244,243,242,241,240,239,238,237,236,235,234,233,232,23
1,230,229,228,227,226,225,224,223,222,221,2206,219,218,217,216,215,214,213,212,211,2106,2069,208,207,206,2
©5,204,203,2062,201,200,199,198,197,196,195,194,193,192,191,190,189,188,187,186,185,184,183,182,181,180,
179,178,177,176,175,174,173,172,171,170,169,168,167,166,165,164,163,162,161,160,159,158,157,156,155,154
,153,152,151,150,149,148,147,146,145,144,143,142,141,140,139,138,137,136,135,134,133,132,131,130,129,12
8,127,126,125,124,123,122,121,1206,119,118,117,116,115,114,113,112,111,1106,109,108,167,166,1065,1064,1063,1
92,101,100,99,98,97,96,95,94,63,92,91,906,89,88,87,86,85,84,83,82,81,80,79,78,77,76,75,74,73,72,71,70,69
Js,67,66,65,64,63,62,61,60,59,58,57,56,55,54,53,52,51,50,49,48,47,46,45,44,43,42,41,40,39,38,37,36,35,
34%33,32,31,30,29,28,27,26,25,24,23,22,21,20,19,18,17,16,15,14,13,12,11,10,9,8,7,6,5,4,3,2,1],1)
(400040 reductions, 575825 cells)

Main>
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List comprehension.
NexkapToBun oO06YTOK

dekart xs ys = [(x,y) | X <- xs, y <- ys]

[1Ba reHepaTopu

>-dekart [1,2,3] ["a’; "b’; c’]
[(1,%a"),(1,'b"),(1,°c"),(2,%a"),(2,'D"),(2,'c"),(3,%a"),(3,'0"),(3,'c")]

List comprehension:

- reHepaTtopu;

- OXOPOHMU;

- NTOKaNbHi BU3HayYeHHs (KoHcTpykuii “fet ... in...

”

Ta “where...”).
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Cnucok npoctux umucen. (1/3)

®yHKUiSA, WO reHepye (HECKIHYEHHNI!) CNUCOK MPOCTUX YNCEN |

allPrimeNumbers v@ = [n | n <- [2..], isPrimeLoc n == True]
where isPrimeLoc n | n <=1 = False
| otherwise = getDivisorsLoc n == [1,n]
getDivisorsLoc n
| n <1 =[]
| otherwise = [x | x <- [1..n], mod n x == @ ]
> otherwise
Tr‘.ue
List comprehension:
- reHepaTopu;
- OXOPOHMU;
- NTOKaNnbHi BU3HayYeHHa (KoHcTpykuii “fet ... in...” Ta “where...”).
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Cnucok npocrtux uucen. (2/3)
OnepaTtopHa popma 6iHapHUX DYHKLUIN

getDivisors num DyHKUia obumncneHHs (CNMCKy) AiNbHUKIB

| num < 1 =[]
| otherwise = [x | x <- [1..num], Lum “mod”™ x =L 0 ]
BiHapHa ¢yHKUia mod noaaHa B OnepatopHa ¢popma
orepaTopHi dopmi (i3 BUKOPUCTAHHAM 6iHapHoi dyHKUiT (mod)
3BOPOTHUX anocTpodis)

‘CDYHKLI,iFI NnepeBipKM YMCa Ha NPOCTOTY ‘
isPrime num

| num <= 1 = False
| otherwise = getDivisors num == [1,num]

|<DyH|<uiﬂ, O reHepy€e (HeCKiH4eHHMM!) CANCOK NPOCTUX YMCEN

allPrimeNumbers vl = [2] ++ [n | n <- [3,5..], isPrime n == True]
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Cnucok npoctux uucen. (3/3)
LLle ABi Bepcii
sievel (x : xs) = x : (sievel ys)

s =[n | n<-xs, n "mod” x /= 0]
allPrimeNumbers v2 = sievel [2..]
sieve2 (X : Xxs) =s =[n | n<-xs, n "mod” x /= 0]@

(x : (sieve2 ys))
allPrimeNumbers v3 = sieve2 [2..]

() WinGHCi - O X
File Edit Actions Tools Help

T = | Em NP | S
AR N> SR Z RS 7

> take 12 allPrimeNumbers_ve A

[253:5:7;31:13,17,19,23,29,;31:;37]

(0.00 secs, 1583400 bytes)

> take 12 allPrimeNumbers_vl

[2,3.5,7.,31,13,37.,19,23,29,31 ,37]

(0.082 secs, 1587904 bytes)

> take 12 allPrimeNumbers_v2

[2,3,5,7,11,13,17,19,23,29,31,37]|

(0.00 secs, 1582264 bytes)

> take 12 allPrimeNumbers_v3

[2:3,5,7,31;13,17:19,23,29,;31,37]

(0.02 secs, 1584320 bytes) v =




eOnuc (BM3HAYEHHS) DYHKL N
eO6YMCNEHHSA PYHKLIN

NapagurmMa pyHKLIOHaAJ/IbHOro rNporpaMyBaHHS

HEeMaE MpuUCBOIOBaHb)

He iMnepaTtmBHUIA CTW/b i3 HE3MIHIOBAHUMMU
AaHUMK (HEe BUKOPUCTOBYETLCS MOHATTS
NOCNIAOBHOI0O BUKOHAHHS, HEMAE 3MiHHUX,

ABa 06uncneHHs QYyHKUIl 3 04HaKOBUMM apryMeHTamu
3aBXXAM Aat0Tb OAWH | TOM XXe caMuUn pe3ynbTtat!

Yncrota dyHKUin (BiACYTHICTb NOB6IYHNX edeKTiB):

[TOBEPHEHHS A0 YACTUX DYHKLIN.
— MalumHHi 6ibniotekn dyHKLUIN.

— Algol-60: dyHkKUii i3 MO6iYHMMYU egpekTamu (HepPBOHICTb).

LLlo Aa€e PyHKUiOHaNbHA napagurma?

MOXX/IMBICTb 3aMiHM BUPA3y Ha pe3ynbTaT 064nCIEeHHS
Liboro Bupa3sy (He NoTpibHi nepeobuncneHHs).

CnpolleHe TeCTyBaHHS.
[lpnpoaHi nigxoan Ao po3napanentoBaHHS.

CnpouleHa iHTerpauisa (iHTerpauis — oamMH 3 HanbinbLmnx
PU3KKIB B iHXeHepil NporpaMHNX CUCTEM).

®II. 3nariomMcTBO.
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dyHKUIOHaNbHE nporpaMyBaHHsA. TeopeTu4Hi 3acagu

e ®opMarnizauis CeMaHTUKU QPYHKLIOHANIbHMX NporpaM MakTU4YHO CrpsiXXeHa
3 YTOYHEHHSIM B/1acHe QPyHKUIN Ta yTOYHEHHSIM anikauil (YTOYHEHHSM
3aCTOCYyBaHHSA PYHKLUil 0 apryMeHTiB).

TeopeTnyHi 3acaam Takoi popmani3alii AaBHO BigoMi. Lle — s1iamMb64a-
YUCIIEHHS.
OKpeMi LUTPUXN TEOPETUYHOIO MIArPYHTA :

yncre NAMbaa-YnMCNeHHs — Le YNCNEHHS aHOHIMHUX DYHKLIN;
b6eTa-peaykLjisi — ocHoBa TpakTyBaHHS annikauii (TobTo € 3acaaoto
ornepaLjiiHoi CEMaHTUKN);

MOXXJIMBI Pi3Hi CTpaTerii BAKOPUCTaHHSA 6eTa-peaykKuii, 30KpeMa, €
CTpaTerisl, Cnpsh>KeHa i3 Tak 3BaHUMU JIIHUBUMU OOUNCNIEHHSMN, €
CTpaTeris, CNpsXXeHa i3 Tak 3BaHUMN eHePriuHUMMU 06UNCNEHHSMU;

TeopeMa Npo HEPYXOMY TOUKY (AN BU3HAYEHHS PYHKLIN, LLIO
3a[al0TbCS PEKYPCUBHUMU PIBHAHHSIMN).

e MoxHa 06MeXUTUCb OHOaPryMEHTHUMU (DYHKLISIMKX, CMMPAKOYMUCh HA
KappiHr yHKLin.
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Oe-cdakTo, Haskell e cranHpapTOoM MOB
Haskell (pYHKLiIOHA/ILHOIro NporpamMyBaHHA

Ha Haskell peanizoBaHo 6arato cknagHux npoekTiB. Ocb AESKUN iX
nepenik 3a axepenom

http://www.ibm.com/developerworks/ru/library/
l-haskell/? S TACT=105AGX99&S CMP=GRO1l

— Komningatopu 1 iHWi 3acobun po3pobku.

— Po3noaineHa cucrteMa KepyBaHHSA BepciaMn Darcs.

— BikOHHMM MeHeakep xmonad.

— Cepsep Web-ponaTkis HAppS.

— IHTepnpetaTop/komninaTop Pugs ana mosu Perl 6.

— OnepauinHa cucteMa House.

— MoBa onucy anapaTHux 3acobis Lava.

— Cuctema 06pobku npupoaHoi mosu LOLITA.

— Cuctemn goBefeHHs TeopeM Equinox [ Paradox i Agda.
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https:/ /repl.it

C & https://replit/@vfkuzenko/temp Q w O (Y °

@vfkuzenko/templ

P& No description
Rainha GHCi, version 8.6.3
1 main = print "Hi" ﬁHi"
2 * reverse® [1,
3 reversed y = reversel y [] ,
4 reversel []y =¥ =3 [5,4,3,2,1]
5 reversel (x:xs) y = reversel xs (x:y) - gsort ([1,3,5,2,4,6
6 -- reverseo [1,2,3,4,5] .,
7 => [1,2,3,3,4,5,6,7]
8 gqgsort [] = [] .
9 gqgsort (x:xs) = qsort [y | v <- xs, ¥y .
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