Kypc: ®yukimoHajabHO€Ee ITpOrpaMMUPOBaHIE
IIpakTuka 6. Kiaccer Tunos

Pazmunka
Ornpejiesium OUHAPHOE JIEPEBO TaK

data Tree a = Leaf a | Branch (Tree a) a (Tree a)

» Crenaiite Tun Tree a npejcraBuTeseM KJjacca TUIOB Eq.

» Peasinzyiite dpyuknuio elemTree, Onpe/IesiONLy 0, XPAHUTCS JIM 33, AHHOE
3HQ4YCHUC B 3aJaHHOM JepeBe.

» [Iporecrupyiite dpynknuio elemTree. Moxker jiu ona paborarsh Ha OECKO-

HEUYHBIX JIEPEBBIX’
» CienaiiTe TUIIOBBI ontepaTop Tree mpeacTaBUTEIEM KJlacca THIIOB Functor.

Kuiacc TunmoB Show
CutyzKuT 11 IpeICTaB/IeHns 3HAYEHU TUIIa B CTPOKOBOM BHJIE

type ShowS = String -> String

class Show a where

showsPrec :: Int -- the operator precedence
-> a -- the wvalue to be converted to a 'String'’
-> ShowS

show :: a -> String

showsPrec _ x s = show x ++ s
show x shows x ""

shows :: (Show a) => a -> ShowS
showsPrec 0

shows



Pacemorpum tun crmmcka

data List a = Nil | Cons a (List a)
Peanuzyem 1151 HEro mpejictaBuTe st Kiaacca Show.
Bepcus 1, gepes show:

instance Show a => Show (List a) where
show = myShowList

myShowList :: Show a => List a -> String
myShowList Nil = "EoL"
myShowList (Cons x xs) = show x

++ " ; n

++ myShowList xs

GHCi> Cons 2 (Cons 3 (Cons 5 Nil))
2;3;5;EoL
Bepcust 2, gepe3 shows (Ha cyioKHBIX THIAX 60see 3bderTuBHA):

instance Show a => Show (List a) where
showsPrec _ = myShowsList

myShowsList :: Show a => List a -> ShowS

myShowsList Nil = ("EoL" ++)
myShowsList (Cons x xs) = shows x
(CERNED)

. myShowsList xs

GHCi> Cons 2 (Cons 3 (Cons 5 Nil))

2;3;5;EoL
Nmerores Bciomoratebabie (pynkmun: showChar :: Char -> ShowS, KOTO-
PYIO MOYKHO HCIIOJIb30BaTh BMecTo (' ;' @), mshowString :: String -> Shows,

KOTOPYIO MOYKHO UCIIOJIb30BaTh BMecTo ("EoL'" ++).



» Hamnumure Bepcuio instance Show jyist Tuna List a, Tak 4ToObI OHA BBI-
BO/IMJI& CIIMCOK B CJIEJIYIOIIEM BHJIE

GHCi> Cons 2 (Cons 3 (Cons 5 Nil))
<2<3<5|>>>

» Hanumure Bepcuio instance Show g Tuna Tree a, Tak 4TOObI OHA BbI-
BOJWJIA JIEPEBO B CJICAYIOLICM BHJIE

GHCi> Branch (Leaf 1) 2 (Branch (Leaf 3) 4 (Leaf 5))
<1{2}<3{4}5>>

Poap nepBoro mapamerpa showsPrec

[Ipu BBIBOJIE ¢ HWCHOJIb30BAHMEM WH(MUKCHBIX OIEPATOPOB MOYXKHO OILYC-
KaTb JINIITHIE CKOOKU, OCHOBBIBASICH HA UX ITPUOPUTETE

infixr 7 :*
infixr 6 :+

data Cartesian7 a b = a :x Db
deriving Show
data Cartesian6 a b = a :+ b

deriving Show

GHCi> 3 :+ (2 :x 5)
3 :+2 :x5

GHCi> (3 :+ 2) :x b5
(3 :+2) :x5

Ilepsorit mapamerp pyHKIMM showsPrec mMo3BoJIeT yIPaBJIATH PACCTAHOB-
KOI CKOOOK, OCHOBBIBasICh Ha NH(OPMAITIH O IPHOPUTETE, IIepelaBacMoil de-
pe3 3TOT apaMeTp U3 BhI3BIBAIONIETO OKPYZKeHNs. BoT peasmsanuu, KOTopble
IIPOU3BOJUT MeXaHU3M deriving:



c’Prec = 7
instance (Show a, Show b) => Show (Cartesian7 a b) where
showsPrec p (x :* y) =
showParen (p > c7Prec)

(
showsPrec (c7Prec + 1) x .
showString " :* "
showsPrec (c7Prec + 1) y
)

c6bPrec = 6

instance (Show a, Show b) => Show (Cartesian6 a b) where
showsPrec p (x :+ y) =
showParen (p > c6Prec)
(
showsPrec (c6Prec + 1) x .
showString " :+ "
showsPrec (c6Prec + 1) y

)

Tenepb BBIBOJ CKOOOK <«YIIpaB/IgeM» ITPUOPUTETOM:

GHCi> showsPrec 6 (3 :+ 2) ""
||3 :+ 2"

GHCi> showsPrec 7 (3 :+ 2) ""
n(3 <+ 2)n



Kuiacc tummoB Read
CoyKut /st Ipeodpa30BaHus CTPOKOBOTO IIPEJICTABICHNsT B 3HAUECHUS THIIA

type ReadS a = String -> [(a, String)]
class Read a where

readsPrec :: Int -- the operator precedence of the enclosing context
-> ReadS a
reads :: Read a => ReadS a
Hanpumep,

GHCi> (reads "5 golden rings") :: [(Integer,String)]
[(5," golden rings")]

st crimckoB

myReadsList :: (Read a) => ReadS (List a)
myReadsList ('[':s) [(Nil, s)]
myReadsList ('<':s) [(Cons x 1, u) | (x, t) <- reads s,
(1, '>':u) <- myReadsList t ]

S,ZLGCI:; B reaepaTopax aKTHBHO HCIIOJIb3YETCdA COIIOCTaBJIEHUE C o6pa3u0M.

> (myReadsList "<2<3<5|>>> something else") :: [(List Int, String)]
[(Cons 2 (Cons 3 (Cons 5 Nil))," something else")]

» Hamumure dynkmuio myReadsTree :: Read a => ReadS (Tree a), obec-
[IEYNBAIOIILYIO CJIEJIYIOIIee 1TOBE/IeHIEe

> (myReadsTree "<1{2}<3{4}5>> something else") :: [(Tree Int,String)]
[(Branch (Leaf 1) 2 (Branch (Leaf 3) 4 (Leaf 5))," something else")]



domaniree 3a/1anue
» (1 6amr) Caenaiire Tun
newtype Matrix a = Matrix [[a]]

npejicraBuTesieM Kiacca THIOB Show. CTpoku MaTpuiibl (BHYTpPEHHHE CITUC-
KU) JIOJIZKHBI N300paskaThCsl KAK CIICKE; KayKJbIH CJIeIyIOMUil BHY TPEHHUI
CITHCOK JIOJIZKEeH HAYMHATHCS C HOBOW CTPOKH (MCIOJIB3yiiTe cuMBOI '\n' B
KadyecTBe pa3IL€JH/ITeJIH). [Iycrasg marpuna j1o/2KHa BBIBOJUTHCS Kak EMPTY.

GHCi> Matrix [[1,2,3],[4,5,6],[7,8,9]]
[1,2,3]

[4,5,6]

[7,8,9]

GHCi> Matrix []

EMPTY

He 3abbiBaiiTe 1mpo cyiecTBOBaHUE IOJIE3HBIX BCIIOMOTATEIHHBIX (DYHKITHI
showChar, showString u showList.

» (1 6asmn) B momyse Data.Complex craHmapTHON OHOJIMOTEKH Dean30BaH
THIT KOMILTEKCHBIX unces1 Complex a. Cruenaiite THIT-00€PTKY

newtype Cmplx = Cmplx (Complex Double) deriving Eq

IpejcTaBuTeIeM KjaaccoB Tuios Show u Read. [IpescraBuresns Kiracca TUIIOB
Show JIOJIZKEH HCHOJIb30BATH Pa3AeJIMTESIN BEIECTBEHHON M MHHMOW YaCTHU
+1% M -1%, 3aBUCAINME OT 3HAaKa MHUMON YaCTHU:

GHCi> Cmplx $ (-2.7) :+ 3.4

-2.7+1%3.4

GHCi> Cmplx $ (-2.7) :+ (-3.4)

-2.7-i%3.4

[IpencraBurens Kiaacca TuinoB Read 0J:KeH OBITH TOYHBIM JIOMOJTHEHUEM
IpeJiCTaBUTE s KJjlacca Show, TO ecTb Jijid JiIoboro z :: Cmplx JIOJKHO BbI-
IIOJIHATHCA



read (show z) == z

» (1 6amn) Peanusyiite K1acc Tunos

class SafeEnum a where
ssucc :: a -> a
spred :: a -> a

o0e yHKIIMN KOTOPOTO BeJlyT cebsi KaK succ u pred CTaHJAPTHOIO KJiacca
Enum, 0JIHaKO ABJISIIOTCA TOTAJIBHBIME, TO €CTh HE OCTAHABJIUBAIOTCS C ONMINO-
KOIl Ha HamOOJIbIIEM W HAMMEHbIIEM 3HAUEHUsIX THUIIA-IEePEeINC/IeHId COOT-
BETCTBEHHO, & 00ECIEYNBAIOT IUKJINYECKOe ToBejeHne. Barr kiacc Jo/mKeH
OBITH pacIIupeHneM Psjia KJIaCCOB TUIIOB CTaHIaPTHON OMOJIMOTEeKN, TaK ITO-
OBbI MOKHO OBLIIO HAIIMCATH PEAJU3AIHIO 10 YMOJIaHUIO €I0 METOIO0B, IT03BO-
JIIONILY0 OObSBIIATH €ro IpeicTaBuTe el 663 HeOOXOIMMOCTH ITUCATH KAKO
661 TO HI ObLI1O KOJ. Hampumep, mjs tumna Bool J02KHO OBITH JOCTATOYHO
HAIIICATb CTPOKY

instance SafeEnum Bool

1 IIOJIYIUTHb BOSMOXKHOCTH BbI3bIBaTb

GHCi> ssucc False
True

GHCi> ssucc True
False

(CpaBHETE 9TO HMOBEJICHUE CO CTAHIAPTHON succ u3 Enum.)

» (2 6asua) Peasmsyiite hyHKIMIO, 38/IA10ILY O IIUKIMIECKY O POTAIMIO CITHC-
Ka.

rotate :: Int -> [a] -> [a]
rotate n xs = undefined

[Ipu 0/10)KUTETHHOM 3HAYEHUN TI€JIOUNCIEHHOTO apryMeHTa POTAITUS JTOJIK-
Ha OCYIIECTBJIATHCSI BJIEBO, IPA OTPUIIATETHHOM — BIIPABO.



GHCi> rotate 2 "abcdefghik"
"cdefghikab"

GHCi> rotate (-2) "abcdefghik"
"ikabcdefgh"

He 3abbiBaiiTe obecriednTh paboTOCIIOCOOHOCTD Balllell peau3aiun Ha 6€CKo-
HEYHBIX CIINCKaX (I[‘J'IH ClieHapueB, KOI'Jia 9TO uMeeT CMbICH).

» (2 6aura) Haiinure Bce coderanns 1mo 3aJaHHOMY 9HC/IYy 9JI€MEHTOB W3
38/IQHHOTO CIIHCKA.

comb :: Int -> [a] -> [[al]
comb = undefined

Hampuwmep,

GHCi> comb 3 "abcde"
[Ilabcll s |Iabdll s Ilabell , n acdll s Ilacell s |lade n s "de" , "bCe" s Ilbdell s "Cde II]



