Kypc: @yHKIIMOHAJILHOE ITPOrpaMMUPOBAHUE
IIpakTuka 6. Kiaccel TunoB

Pazmunka
Omnpenenum 6MHAPHOE JEPEBO TaK

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

» Cresaiite Tun Tree a IpeJACTABUTEIEM KJIACCa TUIOB Eq.

» Peasusyiite dpyukimio elemTree, OPEIEIISIONLYIO, XPAHATCS JIM 33 TAHHOE 3HA-
JeHue B 3aJaHHOM JlepeBe.

» [Iporectupyiire pyHKImio elemTree. Moxer i OHA paboTarTh HA OECKOHEY-
HBIX JIePEBbsIX?

» CresaiiTe TUIIOBBI omlepaTop Tree MPEICTABATEEM KJIACCA THUIIOB Functor.

Kiaacc TunosB Show
CayKuT ajs1 MpeACcTaBIeHNs 3HAYCHUI THUITa B CTPOKOBOM BUIE

type ShowS = String -> String

class Show a where

showsPrec :: Int -- the operator precedence
-> a -- the value 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
shows = showsPrec zerolnt

PaCCMOTpI/Il\J THII CIIMCKa

data List a = Nil | Cons a (List a)

PeaJII/IByeM 1)1 Hero Ipe/ICTaBUTe I KJacca Show.

Bepcus 1, qepe3 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 ; n

++ myShowList xs

*Test> Cons 2 (Cons 3 (Cons 5 Nil))
2;3;5;EoL

Bepcus 2, uepes shows (Ha CI0KHBIX THIIAX Gostee dddeKTrBHA):

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

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

myShowsList Nil = ("EoL" ++)

myShowsList (Cons x xs) = shows x
35700

. myShowsList xs

*Test> Cons 2 (Cons 3 (Cons 5 Nil))

2;3;5;EoL

Nmeercst pynkius showChar :: Char -> ShowS, KOTOPYIO MOXKHO HCIIOJIb30BaTh
BMecTO (737 :).

» Hanumure Bepcuio instance Show Jijist Tuna List a, TaK YTOOBI OHU BBIBOIMJIN
CIIMCOK B CJIEJIyIOIIEM BHUJIE

*Test> Cons 2 (Cons 3 (Cons 5 Nil))
<2<3<5[>>>

» Hanummwure m8e Bepcun instance Show Juisi Tuma Tree a, TAK YTOOBI OHU BBI-
BOJIUJINA JIEPEBO B CJIE/IYIOIIEM BHUJIE

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

Onennre UX TPOU3BOIUTETHHOCTD.

Kiacc TunoB Read



CutykuT jiy1st Ipeobpa30BaHUsi CTPOKOBOTO IIPE/ICTABJIEHUSI B 3HAYEHUST 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
Hampumep,
*xTest> (reads "5 golden rings") :: [(Integer,String)]

[(5," golden rings")]

s ciuckos

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

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

» Hamumure dynknuio myReadsTree :: (Read a) => ReadS (Tree a) Tak 4TO-
OBl
*Test> (myReadsTree "<1{2}<3{4}5>> something else") :: [(Tree Int, String)]

[(Branch (Leaf 1) 2 (Branch (Leaf 3) 4 (Leaf 5))," something else")]

domaiiHee 3a/1aHue

» IloBTOpuTE KaXKIBIN 3JIEMEHT CIIMCKA 3aJaHHOE YUCJIO Pa3.

> f "abc" 3
"aaabbbccc"

» YiauTe KasKJAbIi n-blil 9JIEMEHT CIIACKA.

> f "abcdefghik" 3
"abdeghk"

» Brijennre mojcnucoK ¢ n-To 10 k-bIit HoMep [n;k).



> f "abcdefghik" 2 5
n cde n

» 3ajaiiTe MUKINIECKYIO POTAINIO CIIUCKA BJIEBO.

> f "abcdefghik" (-2)
"ikabcdefgh"

» Yiasire n-blif 3JIEMEHT U3 CIIMCKA, BEPHYB €0 U CIUCOK.

> f 1 "abcd"
(’b’ ,"acd")

» Haiinnre Bce coueraHus: U3 3JIeMEHTOB 3aJaHHOIO CIIMCKA II0 n 3JIEMEHTOB.

> f 3 "abcde"
["abc" s "abd" s "acd" s "bed" s "abe" s "ace" s "bee" s "ade" s "bde" s IlCdeII]

B cnenyromux 3aadax 1o JepeBoM OHUMAETCsl THII
data Tree a = Empty | Branch (Tree a) a (Tree a) deriving (Show, Eq)

» Hamummre dyHKnmnio, BO3BPAIIAIONYIO CIIUCOK BCEX IMOJTHOCTHIO COATAHCHPO-
BaHHBIX JiepeBbeB Tuna Tree () ¢ n y3JjaMu.

>f 2
[Branch (Branch Empty () Empty) () Empty, Branch Empty () (Branch Empty () Empty)]

» Hanummre dyHKINO, IPOBEPSIOILYIO, ABJISIETCS JIU JEPEBO CTPYKTYPHO CHUM-
METPUYHBIM OTHOCUTEJHHO KODHs (3HAYEHWsI B y3J1aX He BasKHBI).

> f (Branch (Branch Empty () Empty) () (Branch Empty () Empty))
True

» Hamumure pyHKIMIO CTPOIOIIYIO U3 CIIUCKA JE€PEBO OMHAPHOTO MTOUCKA.

> f [2,5,4]
Branch Empty 2 (Branch (Branch Empty 4 Empty) 5 Empty)

» Hamummure QyHKINIO, BO3BPAIIAIONLYIO CIHCOK BCEX COAJIAHCHPOBAHHBIX II0
BBICOTE JiepeBbeB ThHna Tree () € n y3JIaMU.



