Cursul 2 - Plan

Clase(de tipuri) in limbajul Haskell
Definirea functiilor
B Prin folosirea unor functii existente
B Expresii conditionale
B Ecuatii cu garda
B Potrivire sabloane

OO0 Sabloane tuple

[0 Sabloane lista
O Sabloane Thtregi

Lambda expresii
B Sectiuni
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Clasele de baza

Tip - colectie de date

B Bool, Char, String, Int, Integer, Float
B Tipul lista

B Tipul tupla

B Tipul functie

Clasa - colectie de tipuri care suporta
operatii supraincarcate numite metode

B Eq, Ord, Show, Read, Num, Integral,
Fractional

G. Grigoras - FII Programare Functionala



Eq - clasa tipurilor cu egalitate

Tipuri ce au valori care pot fi comparate
pentru egalitate si neegalitate

Metodele:
B (==) :: Eqa =>a -> a -> Bool
B (/=) :: Eq a => a -> a -> Bool

Tipurt componente:
B Tipuri de baza: Bool, Char, String,
Int, Integer, Float

B Tipuri lista si tuple cu elemente
(componente) tipuri din clasa Eq

G. Grigoras - FII Programare Functionala



Ord - clasa tipurilor ordonate

[0 Tipuri ce sunt instante ale clasei Eq si care au
valorile total ordonate

[0 Metodele:
L] (<) :: Ord a => a -> a -> Bool
B (=) :: Ord a => a -> a -> Bool
| (>) :: Ord a => a -> a -> Bool
B (>=) :: Ord a => a -> a -> Bool
M min :: Ord a => a -> a -> a
B max :: Ord a => a -> a -> a

Tipuri componente:
B Tipuri de bazd: Bool, Char, String, Int,
Integer, Float

B Tipuri lista si tuple cu elemente (componente) tipuri
din clasa ord
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Exemple

Hugs.Base> min [1,2,3,4] [4,63]
[1,2,3,4]

Hugs .Base> min [1,2,3,4] [1,2,3,4,3]
[1,2,3,4]

Hugs .Base> min [1,2,3,4] [1,2,3,1,3]
[1,2,3,1,3]

Hugs.Base> min (1,True) (1,False)
(1,False)
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A

Show - clasa tipurilor "showable”

Tipuri ce contin valori exprimabile prin
siruri de caractere

Metodele:

B show :: Show a => a -> String

Tipuri componente:

B Tipuri de bazd: Bool, Char,
String, Int, Integer, Float

B Tipuri lista si tuple cu elemente
(componente) tipuri din clasa Show
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Exemple

Hugs .Base> show 76890

"76890"

Hugs.Base> show [[12,33],[1]1,[1,2,3]]
"[[12,33],[1],[1,2,3]]"

Hugs .Base> show ("True", True)
"(\"True\", True)"

Hugs .Base> show (True, True)

" (True, True) "

Hugs .Base> show ('a',777)

"(ta',777)"

G. Grigoras - FII Programare Functionala



Read - clasa tipurilor ce pot fi “citite”

Tipuri ce contin valori care pot fi convertite
din siruri de caractere

Metodele:

B read :: Read a => String -> a

Tipuri componente:

B Tipuri de bazd: Bool, Char,
String, Int, Integer, Float

B Tipuri lista si tuple cu elemente
(componente) tipuri din clasa Read
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Exemple

Hugs .Base> read "1234"

ERROR - Unresolved overloading
*** Type : Read a => a
*** Expression : read "1234"

Hugs .Base> read "1234" ::Int

1234

Hugs.Base> read "1234"+ read "12"
1246

Hugs .Base> read "12" < read "1"
False
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Exemple

Hugs .Base> read "ala'"::String

A

Program error: Prelude.read: no parse

Hugs .Base> read " "ala" "::String
ERROR - Undefined wvariable "ala"
Hugs.Base> read " \"ala\" "::String
" ala\\

Hugs.Base> read "\"ala\"" < read "\"alo\""
Program error: Prelude.read: no parse

Hugs .Base> "ala" < "alo"
True
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Num - clasa tipurilor numerice

Tipuri ce sunt instante ale claselor Eq sau
Show si au valori numerice (Int, Integer,
Float )

Metodele:

(+) :: Num a => a -> a -> a
(=) :: Num a => a -> a -> a
(*) :: Num a => a -> a -> a
negate :: Num a => a -> a
abs :: Num a => a -> a

signum :: Num a => a -> a
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Exemple

Hugs .Base> negate 989898

-989898
Hugs .Base>
9

Hugs .Base>
2

Hugs .Base>
-1

Hugs .Base>
1

abs (-9)

abs ( negate (-2))

signum( negate (2))

signum 666
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Integral - clasa tipurilor intregi

Tipuri ce sunt instante ale clasei Num si au
valori intregi (Int, Integer)

Metodele:
div :: Integral a => a -> a -> a
mod :: Integral a => a -> a -> a

Metodele poft fi utilizate si ca
operatori infix dacad se scriu “div",
‘mod" (atentie: " sinu’)
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Exemple

Hugs.Base> 22 "mod 5
2

Hugs.Base> 22 "mod 3
1

Hugs.Base> 22 'div 3
7

Hugs .Base> div 22 3

=

Hugs .Base> mod 22 3

1
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A

Fractional - clasa tipurilor reale

Tipuri ce sunt instante ale clasei Num si au
valori neintregi (Float)

Metodele:

(/) :: Fractional a => a -> a -> a

reclp :: Fractional a => a -> a
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Exemple

Hugs .Base> 7/2

3.5

Hugs .Base> 7./2
ERROR - Undefined variable "./"
Hugs.Base> 7.0/2

3.5

Hugs.Base> 7.3/2
3.65

Hugs.Base> recip 2
0.5

Hugs .Base> recip 1
1.0

Hugs .Base> recip 1.5
0.666666666666667
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Definirea functiilor

Prin folosirea unor functii existente:
isDigit :: Char -> Bool
isDigit ¢ = ¢ >= ‘0’ && c <= '9’

even :: Integral a => a -> Bool

even n = n mod 2 ==

rupela :: Int -> [a] -> ([a], [a])
(take n xs, drop n xs)

rupela n Xs
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Exemple

Hugs .Base> :type isDigit

ERROR - Undefined wvariable "isDigit"
Hugs .Base> :load test.hs

Main> :type isDigit

isDigit :: Char -> Bool

Main> isDigit 'S5’

True

Main> isDigit 'o'

False
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Exemple

Main> :type rupela

ERROR - Undefined variable "rupela”
Main> :reload

Main> :type rupela

rupela :: Int -> [a] -> ([a]l,[a])
Main> rupela 3 [1,2,3,4,5,6]
(f1,2,3],[4,5,6])

Main> rupela 3 [1,2,3,4,5,6,7]
([1,2,3]1,[4,5,6,7])
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Definirea functiilor

Expresii conditionale:
if conditie then resl else res2

B reslsi res2sunt expresii de acelasi tip
B Nuexistd if fdrd else in Haskell

semn: :Int -> Int
semn n = if n < 0 then -1 else
if n == 0 then 0 else 1
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Exemple

Main> :type semn

ERROR - Undefined wvariable
Hugs .Base> :reload

Main> :type semn

semn :: Int -> Int
Main> semn (-400)
-1

Main> semn 0O
0

"semn"
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Definirea functiilor

[0 Expresii case:

fl x =
case x of
0O ->1

1 > x + 2
2 > x * 3
> -1

f2 x = case x of

{0 -> 10; 1 -> 2*x; 2 -> x*x+2; -> 0}
Case> f1 1
3
Case> f2 2
6
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Definirea functiilor

O Ecuatii "quarded”:
B Alternativa la conditii cu if
B Secventad de expresii logice: garzi
B Secventid de expresii (rezultate) de acelasi tip
B Sintaxa:

nume_func parametri | gardal = expl
| gardaz = expZ
| gardan = expn

® Ultima gardd poate fi otherwiswe (definita in
biblioteca cu valoarea True)
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Exemple

semng n | n < 0 = -1
| n ==
| otherwise =1

I
o

Main> :type semng

ERROR - Undefined variable '"semng"
Main> :reload

Main> :type semng

semng :: Int -> Int

Main> semng (-77)

Main> semng 12

Main> semng O
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Definitii locale

O O functie care are Tn expresia sa o fraza de forma
“where ..." spunem ca are o definitie localg;
definitia din fraza where este valabila doar local

O Exemplu: f(x,y) = (a+1)(a+2), unde a = (x+2)/3

f :: (Float, Float) ->Float
f(x,y) = (a+l)* (a+2) where a = (x+2)/3

f :: (Float, Float) ->Float
f(x,y) = (a+l) * (b+2)
where a = (x+y)/3
b = (x+ty)/2
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Definitii locale

g :: Integer -> Integer -> Integer
gxy | x<=10 =x + a

| x > 10 = x - a

where a = square(y+1)

Clauza where calificd ambele ecuatii gardate

Main> g 3 4
28

Main> £ (5, 6)
35.0

Main> g 11 2
2
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Definirea functiilor

[0 Tehnica sabloanelor ("pattern matching")
B Secventd de sabloane - rezultate
B Sintaxa:
nume_func :: tipul_functier
Sablon_1 = expl
Sablon_2 = exp2

Sablon_n = expn
B Daca se potriveste primul sablon, se alege ca rezultat
expl, daca nu se incearca al doilea sablon, etc.

m Sablonul _ ("*wildcard") poate fi folosit pentru a
exprima potrivirea cu orice valoare
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Exemple

non :: Bool -> Bool
non False = True
non True = False

conj :: Bool -> Bool -> Bool
conj True True = True
conj True False = False
conj False True = False

con] False False = False

(&) :: Bool -> Bool -> Bool
True & True = True
& = False
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Exemple

Main> :type non
non :: Bool -> Bool

Main> :type conj

conj :: Bool -> Bool -> Bool
Main> conj (1<2) (2<11)
True

Main> (1<2) "conj (2<11)
True

Main> (7-2>5) & (2<9)
False

Main> (7-2>=5) & (2<9)

True
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Exemple

[0 O alta modalitate de utilizare a sabloanelor
(utila in evaluarea lazy): daca primul argument
este True (la conjunctie) rezultatul este
valoarea celui de-al doilea

(&) :: Bool -> Bool -> Bool
True && b = Db

False && = False

(]]) :: Bool -> Bool -> Bool

False || b =D
True || _ = True
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Exemple

0 Nu se poate folosi numele unui argument de doud or:i:

(&&) :: Bool -> Bool -> Bool
b & b =Db
False && _ = False

Test> :load "j:\\2006-07\\PF\\Curs07\\Exemple\\C2\\funl.hs"

ERROR file:j:\2006-07\PF\Curs07\Exemple\C2\funl.hs:4 - Repeated variable "b" in
pattern

O Solutia: folosirea garzilor:

(&) :: Bool -> Bool -> Bool
b & c | b==c =D
| otherwise = False

Funl> :reload

Funl> (7-2>=5) & (2<9)
True

Funl> (7-2>=5) & (21<9)
False

G. Grigoras - FII Programare Functionala



Definirea functiilor

Tehnica sabloanelor ("pattern matching"):
B Sabloane de tip tuple: o tupld de sabloane este

un sablon
fst :: (a, b) -> a
fst (x, ) =x
snd :: (a, b) -> b

snd (, y) =¥

G. Grigoras - FII Programare Functionala 32



Definirea functiilor

[0 Tehnica sabloanelor (“pattern matching”):
B Sabloane de tip lista: o listd de sabloane este un sablon

test3a :: [Char] -> Bool
test3a ['a', , ] = True
test3a = False

Main> test3a [ 'a','c', 'r']

True

Main> test3a [ 'a','ec', 'r', 'a']
False
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A

Utilizarea operatorului *:" la liste (cons)

Orice listd este construitad prin repetarea
operatorului cons(":") care inseamna
addugarea unui element la o lista
B Lista[1,2,3,4] nseamnad

1:(2:(3:(4:[1)))

test :: [Char] -> Bool

test ('a': ) = True

test = False

Sabloanele lista trebuiesc puse in paranteza
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A

Utilizarea operatorului *:" la liste (cons)

Hugs .Base> :reload

Main> :type test

test :: [Char] -> Bool

Main> test ['q', 'w', 'e']
False

Main> test ['a', 'g', 'w', 'e']

True
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A

Utilizarea operatorului *:" la liste (cons)
null :: [a] -> Bool
nul [] = True

nul( : ) = False

head :: [a] -> a
head(x: ) = x

tail :: [a] -> [a]

tail ( :xs) = xs
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Definirea functiilor

[0 Tehnica gabloanelor (“pattern matching®):

B Sabloane "intregi”: expresii de forma n+k unde n este o
variabild intreagad iar k este o constantad intreaga

pozitiva
pred :: Int -> Int
pred O =0
pred (n+1l) = n

0 Sabloanele intregi se potrivesc doar cu expresii
pozitive
[0 Sabloanele intregi trebuiesc puse Th paranteza
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