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OCHOBHbIE NOHATUSA

e Tun onpenensietT MHOXeCTBO BO3MOXHbIX 3HAYEHUA.

e Knacc TMNoB copepXuT cUrHaTypbl QYHKLUWIA, MPUMEHUMBIX
K 3HaYEeHWAIM HEKOTOPOro TMna (MHTepdenc).

e DK3eMNasp Knacca TMNOB — 3T0 peanu3auuns hyHKUMi
13 Knacca TMMNoB AN KOHKPETHOro TUna.

« [OBOPST, YTO TUM MMEET IK3EMMJISIP HEKOTOPOTO Kacca
WM YTO TUM SBAISIETCS YaCTbIO Knacca.
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ba3oBbii CMHTaKCUC

06bsABNeHUe Kiacca

class WmaKnacca TumnosasllepemeHHaa where
CUTHATYpbl QYHKLMMI
peanusaunm no yMoJYaHUIo

OnpepeneHue 3k3eMnasapa

instance WUMaKnacca Twun where
peann3aunm GyHKLUNA
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Knaccbl Tunos Eq n Show



Knacc Eq onpenensier onepauumn NpoBepKM Ha paBeHCTBO (==)
M HEPaBEHCTBO (/=) 49 3HAYEHUI TUNa.

class Eq a where
(==) :: a -> a -> Bool
(/=) :: a -> a -> Bool
y = not (x /=y)
y = not (x == vy)

X =
X

~
1l

e VIMeHa 1 TuMbl YHKLUUI
e Peanu3aumsa no yMonyaHuio

 B3anMMHO pekypcuBHas peanusaums (LOCTaTOYHO Peann3oBaTh
TONbKO OfHY M3 ABYX OMnepaLuit)
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Jk3emnnap knacca Eq ana co6crBeHHOro TMna

data TrafficlLight = Red | Yellow | Green

instance Eq TrafficLight where
Red == Red = True

Green == Green = True
Yellow == Yellow = True
== = False

ghci> Red == Red

True

ghci> Red == Yellow

False

ghci> Red ‘elem' [Red, Yellow, Green]
True
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B TOUHOCTM TaKoM e 3K3eMNAsp MOXHO NOPOAMUTL aBTOMATUYECKM
C MCNOMb30BaHUEM MexaHm3Mma deriving:

data TrafficLight = Red | Yellow | Green
deriving (Eq)
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Jk3emnnap knacca Eq ana Maybe a

instance Eq a => Eq (Maybe a) where
Just x == Just y = x ==y
Nothing == Nothing = True
_ == _ = False

o CTaHpapTHbIN 3K3eMnasp

e OrpaHuyeHuMe Ha TMN napameTpa
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HacnepoBaHue Knaccos

e Knaccbl TMNOB MOTyT ObiTb CBS3aHbl OTHOLIEHWEM
HacnenoBaHus (inheritance).

class Eq a => Ord a where
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Jk3emnnap knacca Show: ceetogop

data TrafficlLight = Red | Yellow | Green

instance Show TrafficLight where

show Red = "Red color"
show Yellow = "Yellow color"
show Green = '"Green color"

ghci> [Red, Yellow, Green]
[Red color,Yellow color,Green color]
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Jk3eMnaap Knacca Show: KOMNAEKCHbIe Yucna

data Complex = Complex Double Double

instance Show Complex where
show (Complex re im) = show re ++ " + i*"
++ show im

ghci> Complex 4 6

4.0 + 1*6.0

ghci> Complex 4.1 6.2
4.1 + i*6.2
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Cob6cTBeHHbIM Knacc Tunos «da—Her»



Javascript — cna6o TMNM3UpPOBaHHbBIN A3bIK

var a = if (©) "DA!" else "HET!"
var b = if ("") "OA!" else "HET!"
var ¢ = if (false) "OA!" else "HET!"
var al = if (1024) "OA!" else "HET!"
var bl = if ("KY") "OA!" else "HET!"
var cl = if (true) "OA!" else "HET!"

PeannsoBatb nogobHoe noseneHue B a3bike Haskell HeBo3MOXHO
13-3a Tpe6OBaAHMI CTPOroi TMNM3aLMM, HO MOXHO HanMcaThb
dyHKUMO-npeobpasoBaTens Kk Bool.
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Knacc TunoB «da—Het»

06bsABNEHUE K/1acca TUMOB

class YesNo a where
yesno :: a -> Bool

instance YesNo Int where instance YesNo (Maybe a)
yesno O = False where
yesno _ = True yesno (Just _) = True

instance YesNo [a] where yesno Nothing = False

yesno [] = False instance YesNo Bool where
yesno _ = True yesno b = b
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Mpumepbl UCNoNb30BaHUS

ghci> yesno $ length []
False

ghci> yesno "!!1I"
True

ghci> yesno ""

False

ghci> yesno []

False

ghci> yesno [0,0,0]
True

ghci> yesno $ Just ©
True

ghci> yesno True

True
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CnaboTMnM3nMpoBaHHbIN aHanor KOHCTpyKuuu if/then/else

yesnolf :: YesNoy =>y ->a ->a -> a
yesnolf yesnoVal yesResult noResult =
if yesno yesnoVal
then yesResult
else noResult

ghci> yesnoIf [] "OA!"™ "HET!"

"HET!"

ghci> yesnolf [2,3,4] "DA!" "HET!"
llﬂ'A! n

ghci> yesnoIf (Just 500) "OA!" "HET!"
IIﬂA! n

ghci> yesnoIf Nothing "[OA!" "HET!"
"HET!"
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Monyrpynnbl 1 MOHOMADI




OcHoBHble onpeaeneHus

OnpepeneHue
[Monyrpynna — 3TO MHOXECTBO C 3a4aHHOM HA HEM
accoumMaTMBHOM BUHapHOW onepaumeit (S, x).

OnpepeneHue
MoHoupa, — 3T0 NoAyrpynna c HeWTpanbHbIM 3neMeHToM (M, %, e):

VxeM xxe=exx=X.

OnpepeneHue

pynna — 310 MoHoupA, (G, *,e), B KOTOPOM KaXAbli 3NeMeHT
nMeeT 0O6paTHbIN:

VxeG dyeG xxy=yxx=e.
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Knaccbl TMROB Semigroup 1 Monoid

Data.Semigroup

class Semigroup a where

(<>) ::a->a ->a

sconcat :: NonEmpty a -> a

stimes :: Integral b => b -> a -> a
Data.Monoid

class Semigroup a => Monoid a where

mempty :: a

mconcat :: [a] -> a

mconcat = foldr (<>) mempty

mtimes :: Integral b => b -> a -> a
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Uncnoeble MOHOMADbI M 06BABNEHME Newtype

e CnoxeHwne n 0 Kak HEMTPasbHbIA 3N1EMEHT.

e YMHOXeHue M 1 KaK HEATPasbHbII 3/IEMEHT.

newtype Sum a = Sum { getSum :: a }

newtype Product a = Product { getProduct :: a }

« KntoyeBoe CnoBo newtype co3aaéT TMM-06EpTKY ANs
3HAYEHWIA HEKOTOPOTrO TUMa.

Y Tuna, onpeaenseMoro c noMolbio newtype, MoxeT ObiTb
TOIbKO OAMH KOHCTPYKTOP 3HAYEHMUS C EAUHCTBEHHbLIM
napaMeTpom ob6opaymMBaemMoro Tmna.
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Jk3emnnapbl Semigroup u Monoid ansa Tunos Product u Sum

instance Num a => Semigroup (Sum a) where
Sum x <> Sum y = Sum (x + y)

instance Num a => Semigroup (Product a) where
Product x <> Product y = Product (x * y)

instance Num a => Monoid (Sum a) where
mempty = Sum 0

instance Num a => Monoid (Product a) where
mempty = Product 1
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ghci> getProduct $ Product 3 <> Product 9

27

ghci> getProduct $ Product 3 <> mempty

3

ghci> Product 3 <> Product 4 <> Product 2

Product {getProduct = 24}

ghci> getProduct . mconcat . map Product $ [3,4,2]

24
ghci> getSum $ Sum 2 <> Sum 9
11

ghci> getSum $ mempty <> Sum 3
3

ghci> getSum . mconcat . map Sum $ [1,2,3]

6
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Jlormyeckue MoHoMAbI

newtype Any = Any { getAny :: Bool }

instance Semigroup Any where
Any x <> Any v = Any (x || V)

instance Monoid Any where
mempty = Any False

e AHanornyHo obbasnsgetcs Tun ALL 1 3k3eMnasipbl 419 Hero.
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ghci> getAny $ Any True <> Any False

True

ghci> mconcat $ map Any [False, False, True]
Any { getAny = True }

ghci> getAll $ mempty <> ALl True

True

ghci> mconcat $ map All [True, True, False]
ALl { getAll = False }
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Maybe a kak MoHOUA,

e Mcnonb3oBaHWe TMMA a Kak MOHOMAA.
 [pennouTteHne nepeoro 3HaveHus (06€pTka First).

e [lpepnoyteHune nocnenHero 3HavyeHunsa (06eptka Last).
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Jk3emnnsapbl ana Maybe a

instance Semigroup a => Semigroup (Maybe a) where
Nothing <> m =
m <> Nothing =
Just ml <> Just m2 = Just (ml <> m2)

m
m

instance Monoid a => Monoid (Maybe a) where
mempty = Nothing

e [loxoxunm 06pa3om 0bbaBNAOTCA 3K3eMnnapbl g First u
Last.
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ghci> Nothing <> Just "QQ"

Just "QQ"

ghci> Just (Sum 3) <> Just (Sum 4)

Just (Sum {getSum = 73})

ghci> Just (Product 3) <> Just (Product 4)
Just (Product {getProduct = 12})
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ghci> First (Just 'a') <> First (Just 'b')
First { getFirst = Just 'a' }

ghci> First Nothing <> First (Just 'b')
First { getFirst = Just 'b' }

ghci> mconcat $ map Last [Nothing,Just 9,Just 10]
Last { getLast = Just 10 }

ghci> Last (Just "one") <> Last (Just "two")

Last { getLast = Just "two" }
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3aKOHbl MOHOUAOB

mempty <> X
X <> mempty
(x <> y) <>

X X

N
|

x <> (y <> 2)
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Koa, HanMCaHHbIM B pacyéTe Ha HanMyume 3K3eMnaspa Knacca
TMnoB Monoid, MoXeT paboTaTtb C AAaHHBIMU CaMbIX Pa3HbIX
TMNOB. TakoM KOA, Ha3biBaeTcs 0606WeEHHBIM (generic).
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Mpumep abcTpakTHOro npoueccca 06paboTku

process :: (Eq m, Monoid m) =>
m=-=>m=->1[m] ->m
process X Vy Zs
| x<>y == mempty = mempty
| otherwise = mconcat zs

ghci> process "" "" ["1", "2", "3" 6 "4"]

ghci> process "12" "13" ["1", "2", "3", B "4"]
"1234"

ghci> process (Sum 5) (Sum (-5)) (map Sum [1..47])
Sum {getSum = 0}

ghci> process (Sum 5) (Sum 1) (map Sum [1..4])

Sum {getSum = 10}
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Copra TunoB




Tunbl copTa

ghci> :kind Int

Int :: *
ghci> :k Char
Char :: *
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CopTa KOHCTPYKTOPOB TUMOB C NapaMeTpaMm

ghci> :k Maybe
Maybe :: * -> ¥
ghci> :k Maybe Int
Maybe Int :: *

ghci> :k Either

Either :: * -> % -> *%
ghci> :k Either String
Either String :: * -> *

ghci> :k Either String Int
Either String Int :: *
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CnuCKU 1 KOpTEXH

ghci> :k []

[] :: % ->*

ghci> :k [Char]

[Char] :: *

ghci> 'k O

0) g8 @

ghci> :k (,)

G) o *F > % > 0%

ghci> :k (,,)

() 10 % => % > % > %
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Knacc Tunos Foldable




class Foldable ( t :: * -> *¥ ) where
fold :: Monoid m => t m ->m
foldMap :: Monoid m => (a -> m) -> t a ->m
foldr :: (a -=>b ->Db) ->b ->t a ->b
foldl :: (b ->a ->b) ->b ->t a ->b

foldrl :: (a -=> a ->a) ->t a ->a
foldll :: (a -=>a ->a) ->t a ->a
toList :: t a -> [a]

null :: €t a -> Bool

length :: t a -> Int

elem :: Eq a => a -> t a -> Bool
maximum :: Ord a => t a -> a
minimum :: Ord a => t a -> a

sum :: Num a => t a -> a

product :: Num a => t a -> a
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Ucnonb3oBaHue aKk3eMnnapos Knacca Tunos Foldable

diameter :: (Num a, Ord a, Foldable t) =>t a -> a
diameter ¢ = maximum c - minimum c

ghci> diameter [2, 10, 5, 44]
42

ghci> seq = Data.Sequence.fromList [2, 10, 5, 44]
ghci> diameter seq
42

ghci> set = Data.Set.fromList [2, 10, 5, 44]
ghci> diameter set
42

ghci> diameter (Just 10)
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CBépTKa KOHTelHepa C MOHOMAOM

ghci> :m + Data.Foldable Data.Monoid
ghci> let xs = [1,2,3,4,5]

ghci> fold (map Sum xs)

Sum {getSum = 15}

ghci> fold (map Product xs)

Product {getProduct = 120}
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Bropoit npumep abcTpakTHOro npouecca 06paboTku

process?2 :: (Eq m, Monoid m, Foldable t) =>
m->m->tm->m
process2 X Vy zs
| x<>y == mempty = mempty
| otherwise = fold zs
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Foldable ansa koptexei

EZ8 Johan Tibell o
Sy Ciontib

Prelude> length (1,2)
1
haskell-wat

& NMoxaszare nepeeog

FETEWTOE W3EPAHHOE

14 22 RBELAM I8

0:31 - 14 okt 2015 T
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Foldable pnsa kopTexeit: 06baCHeHUe

ghci> :k (,)

() 10 * > % > %
ghci> :k (,) Int

(,) Int :: * -> *
ghci> :k (,) Int Int
(,) Int Int :: *

class Foldable ( t :: * -> * ) where

length :: t a -> Int
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CraHpapTHble knaccbl TUnoB B Haskell

Eqg, Ord, Show
e Semigroup, Monoid
Foldable

e Functor, Applicative, Monad
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