Kypc: ®yHKIIMOHAJIbHOE IIPOrpaMMHPOBaHUE
IIpakTuka 7. CBEpTKHU

Monounnr

Momowu — 9T0 MHOYKECTBO C aCCOIMATUBHON OMHapHO# omeparueil HaT HUM
(mappend) 1 HEHTPAIBLHBIM JIEMEHTOM J[JIsl 9TOM onepanun (mempty). st mappend
€CTh MH(PUKCHBIN CHHOHUM

infixr 6 <>

(<>) :: Monoid m =>m ->m ->m
(<>) = mappend

DupomopdusM (CTpeKa U3 TUIIA B HErO ¥Ke) MOXKHO YIAKOBATH TaK
newtype Endo a = Endo { appEndo :: a -> a }

DutoMopdu3M 06pazyeT MOHOU OTHOCUTETHFHO KOMIIO3UIIUN.

» Hammmmre

instance Monoid (Endo a) where
mempty = 777
Endo f ‘mappend‘ Endo g = 777

» Onpenenure T QyHKIAA
fn = mconcat $ map Endo [(+5),(*3),("2)]
¥ BBIYUHUCUTE 3HAUEHNE BHIPAYKEHUST

appEndo fn 2

» Moo i HamnucaTh MPEICTABUTEIsT MOHOMIA, i Tuia Maybe a? CKOJIBKO
Pa3HBIX BAPUAHTOB MOXKHO PEAJIM30BATD !

CBépTKH

» YCTHO BBIYMC/IUTE 3HAUEHUS BbIparkeHnii u mposepbre pedyiabrar B GHCI:

foldl (/) 480 [3,2,5,2]
foldr (/) 2 [8,12,24,4]



» Vcrons3ys foldrl, HanummTe QyHKINIO, KOHCTPYUPYIOIIYIO U3 CIIHCKa CTPOK
CTPOKY, Pa3/IeJIEHHYIO 3aIIATHIMU.

> f ["ab" s "cde" s "fgh"]
"ab,cde,fgh"

» Hamnumure peasusaruio cieayomux MYHKIHI CTaHIapTHON 61bIHOTeKn de-
pe3 cBEPTKU foldr miu foldl (NKDKHO HCHoJIb30BaTh foldrl mam foldll)

or’ :: [Bool] -> Bool
or’> = fold? undefined undefined

length’ :: [a] -> Int
length’ = fold? undefined undefined

maximum’ :: Ord a => [a] -> a
maximum’ = fold? undefined undefined

head’ :: [a] -> a
head’ = fold? undefined undefined

last’ :: [a] -> a
last’ = fold? undefined undefined

filter’ :: (a -> Bool) -> [a] -> [a]
filter’ p = fold? undefined undefined

map’ :: (a -> b) -> [a] -> [b]
map’ f = fold? undefined undefined

WNuorpa peanuzarius depe3 cBEPTKY TpedyeT HEKOTOPOrO TPIOKA C JOIIOJIHU-
TEJLHBIM TTapPaAMETPOM:

take’ :: Int -> [a] -> [al]
take’ n xs = foldr step ini xs n

where
step :: a -> (Int -> [a]) -> Int -> [a]
step x g 0 = []
stepxgn=x:¢g (n-1)
ini :: Int -> [a]

ini = comst []

Paboraer 3To Tak

take’ 2 "abc" > -- take’ def

foldr step ini "abc" 2 ">> -- foldr def (3 times)
step ’a’ (step ’b’ (step ’c’ ini)) 2 ™> -- step def (2)

’a’ : ( (step ’b’ (step ’c¢? ini)) (2 - 1) ) ™> -- step def (2)

’a’> : ’b> : ( (step ’c’ ini) 0 ) ™> -- step def (1)

7a, . 7b) . []



Foldr-map fusion law

Haitnem kakme TpeboBaHUs HY>KHO HAJIOXKUTH HA g, w, h, £ U v, ITOOBI OHH
YJIOBJIETBOPSIN yPaBHEHUIO

foldr g w . map h = foldr f v -- (Eqw)

(1) Ha mycrom crucke 1o paer

foldr g w (map h []) = foldr £ v [] -- map def
foldr g w [] = foldr f v [] -- foldr def
W =v -- (result 1)

(2) Ha memycroM crmcke

foldr g w (map h (x:xs)) = foldr f v (x:xs)

foldr g w (h x : map h xs) = foldr f v (x:xs) -- map def

g (h x) (foldr g w (map h xs)) = f x (foldr f v xs) -- foldr def

g (h x) (foldr f v xs) = f x (foldr f v xs) -- (Eqv, as IH)

g (b x) =fx

g .h =f -- (result 2)

ITonyuaem saamenuTsiii foldr-map fusion law

foldr g w . map h = foldr (g . h) w

domaiiiHee 3ajaHue

» (1 6asn) Vcnosbsyst unfoldr, peanusyiite OyHKIMIO, KOTOPasi BO3BPAIAET B
obpaTHOM aJi(haBUTHOM HOPSIIKE CIIMCOK CHMBOJIOB, IOMAIAKININX B 33 IaHHBII
mapoit quana3oH. [lonamanne cuMBosia x B 1uamna3oH napbl (a,b) 03HAYAET, ITO
X > anx <= b.

revRange :: (Char,Char) -> [Char]
revRange = unfoldr fun

fun = undefined

» (1 6asur) Hanumure peamusanuu dbyHKIuit u3 crasgapTHON 6HGIMOTEKN

tails, inits :: [a] -> [[al] 4epe3 cBEPTKYy foldr:
tails? :: [a] -> [[al]
tails’ = foldr fun ini

fun = undefined
ini = undefined

inits?’ :: [a] -> [[al]
inits’ = foldr fun’ ini’
fun’ = undefined

ini’ = undefined



» (1 6asur) Hanumure npe peamusanuu HyHKIUI OOPAIIEHNST CIIUCKA

reverse :: [a] -> [a] — depe3 cBEpPTKU foldr m foldl:
reverse’ :: [a] -> [a]

reverse’ = foldr fun’ ini’

fun’ = undefined

ini’ = undefined

reverse’’ :: [a] -> [a]

reverse’’ = foldl fun’’ ini’’

fun’’ = undefined

ini’’ = undefined

» (2 6asuia) Hanmimure peasim3anuio oneparopa «6e301aCHOTO» [IOUCKA SJIEMEH-
Ta CIIMCKa II0 UHAEKCy (!!!) 4depes foldr:

GHCi> [1..10] !'!!' 5
Just 6

GHCi> [1..10] !'!! (-1)
Nothing

GHCi> [1..10] !'!! 100
Nothing

Ucnonp3yiiTe TEXHUKY JOMOTHATEILHOTO MTapaMeTpa

(111) :: [a]l -> Int -> Maybe a
xs !!'!' n = foldr fun ini xs n
fun = undefined
ini = undefined

» (2 6asura) Hammmmre peanmsanuio foldl yepes foldr:

foldl’’ :: (b ->a ->b) ->b -> [a] -> b
foldl’’ f v xs = foldr (fun f) ini xs v
fun = undefined

ini = undefined

(cionb3yiiTe TEXHUKY IOMOJHUTENBLHOTO APAMETDA. )

» (3 Gajuia) s peajusanuu CBEPTKU JBOUYHBIX JIEPEBLEB HYKHO BLIODATH
ajaropuTM 00XoJa y3J0B gepeBa (CM., Hanpumep, http://en.wikipedia.org/
wiki/Tree_traversal).

CreaiiTe JBOMYHOE JIEPEBO

data Tree a = Nil | Branch (Tree a) a (Tree a) deriving (Eq, Show)

IIpeJICTaBUTEIEM KJacca THIOB Foldable, peaJn30BaB CIMMETPUIHYIO CTpaTe-
ruto (in-order traversal). PeasmsyiiTe Tak:ke Tpu apyrue craHJapTHBIE CTpaTe-
run (pre-order traversal, post-order traversal u level-order traversal), ynakosas
JIepPEBO B THUIIBI-00EPTKY


http://en.wikipedia.org/wiki/Tree_traversal
http://en.wikipedia.org/wiki/Tree_traversal

newtype Preorder a = Pre0 (Tree a) deriving (Eq, Show)
newtype Postorder a = Post0 (Tree a) deriving (Eq, Show)
newtype Levelorder a = LevelO (Tree a) deriving (Eq, Show)

7 cesaB 3T ODEPTKH MPeICTABUTEISIMI Kiacca Foldable.



