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(17.3,3) :: (Float, Int)
(3,6) 2 (Int, Int)
(True, (+)) := (Bool,Int — Int — Int)




goooogg

-

e 00O (,)

e IO fst, snd:
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(,) : a—b—(a,b)
Hzy = (z,9)
fst (a,b) — a
fst (x,y) = =
snd (a,b) — b
snd (z,y) = vy
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(17.3,3,True) :: (Float,Int, Bool)
(3,6,7,8,9) .2 (Int, Int, Int, Int, Int)
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: a; — — ap — (a1,...,0ay)
) T Tp = (T1,...,Tn)

sel” 2 (a1,...,Q4,...,04n) — a;
Sel? (xla y L ,.Tn) = Iy
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e 00000 az?+bx+c=000000 (a,b,c) 000000
e D0UDDOO (r,r) 000000

roots :: (Float, Float, Float) — (Float, Float)
roots (a,b,c) | d>0 = (r1,72)
where
r1=(=b+7r)/(2x*a)
ro =(=b—1r)/(2x*a)
r =sqrt d

d=0%—4xaxc
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e 000 z/y00000 (z,y) 000000
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e 1O0DOODOOOONOM (8,6) = (4,3)

norm :: (Int, Int) — (Int, Int)
norm (z,y) | y #0 = (div u d,div v d)

where
u = (sign y) * x
v = abs y

d = gcd (abs u) v
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radd :: (Int, Int) — (Int, Int) — (Int, Int)
radd (z,y) (u,v) = norm (x *v 4+ u*xy,y *v)

rsub :: (Int, Int) — (Int, Int) — (Int, Int)

rsub (z,y) (u,v) = norm (x*xv —u*xy,y*v)

rmul :: (Int, Int) — (Int, Int) — (Int, Int)

rmul (z,y) (u,v) = norm (z * u,y * v)

rdiv :: (Int, Int) — (Int, Int) — (Int, Int)

rdiv (z,y) (u,v) = norm (x *x v,y * u)
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requals :: (Int, Int) — (Int, Int) — Bool

requals (z,y) (u,v) = zxv==y*u

rless :: (Int, Int) — (Int, Int) — Bool

rless (z,y) (u,v) = Txv <yx*u

rgreater :: (Int, Int) — (Int, Int) — Bool

rgreater (z,y) (u,v) = xT*xv > y*xu
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showrat :: (Int, Int) — String
showrat (z,y) = let (u,v) = norm (z,y)
in if v == 1 then show u else show u ++"/” 4++ show v
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e (0): 00D0O0D0O0DOODODODO
(0) D (B—=) = (a—=8) = (a—7)
(fog)x = f(gm)
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(fog)oh=fol(goh)
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(1 0 0O equality

f=g if Vr.fxr=gu=x.
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g(fz)=x
000 ¢0 fO000000000O0O00 0000
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f :: Int — (Int, Int)
fx = (signx,abs x)

Jogbooguoubotdboobgn

f! 2 (Int,int) — Int

f~t(s,a) = sxa
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o [10]0ILI
» D00 f 1L =100000000 00000 (strict function) 00 00O
» [0 square(1/0) = L

o [ DJDO

> UL uogd
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three . Int — Int

threex = 3

0O0O0000Othree (1/0)=30000

N /
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1,2, 3] o [Int]

"R e o) i [Char]

[1,2], [3]] o |[Int]]

(+),(—)] 2 [Int — Int — Int]
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1. 0000 [0 [o]0000000]] € [al.

2. x€fa0000ceall000a:zela 0000
3. 000000 [o0D0O0D0OD0O0O
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ao : (a1 : (- (an-1:1])))

[ao, ai, ..., an_l]
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() = o] = o
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head

head (a : x)
tail

tail (a : x)
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null
null |]

null (a: x)

(o] — Bool
True
False
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length 0 la] — Int
length [] = 0
length (a:x) = 1+ length x

][O
length [1,2,4,3,3] = 5
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sum 2 Numa=[a] —a
sum || = 0
sum (a:x) = a-+sumx

[ [
sum [1,2,3,4,5] = 15
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HpN

la] — [a] — [a]

() 7 y)

1,2,3] ++[4,5,6,7) = [1,2,3,4,5,6, 7]

Jooooboboobogbotubogod

(+)
[]++y
(a:x)+y

la] — a] — |a]
Yy
a:(z+y)
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zip 2 [a] = [0] = [(a,b)]
zip [] || ]

zip (a:x) (b:y) (a,b) :zipz y

zip [1,2,3,4] [11,12,13,14] = [(1,11), (2,12), (3,13), (4, 14)]
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take : Int — |a] — |a]
take 0 x = ]

take (n +1) [] =[]

take (n+1) (a:x) = a:taken x

take 3 [1,2,3,4] = [1,2, 3]
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drop 2 Int — [a] — ]
drop 0 x =

drop (n + 1) [] = |

drop (n+1) (a:x) = dropnx

drop 3 [1,2,3,4] = [4]
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map 2 (a—fB) — o] — ]
map [ [] = ]
map f (a:x) = fa:map fx

[ [
map square [1,2,3,4] = [1,4,9, 16]
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filter
filter p []
filter (a: x)

(a — Bool) — [a] — |¢]

= ]

= if p a then a : filter p x else filter p x

filter even [1,2,3,4] = [2,4]
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foldr 2 (a—b—b) —-b—|a]—Db
foldr () e [] = e
foldr (B) e (a:x) = a@®foldr (®) e x

L1 [
foldr (®) e [a1,a1,a3] = a1 ® (az ® (as B e))
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sum

sum

produt
product

and
and

or

or

Int] — [Int]
foldr (4+) O

[Int] — [Int]
foldr (x) 1

[Bool] — Bool
foldr (A) True

[Bool] — Bool
foldr (V) False
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concat
concat

Freverse

Freverse

la]] — [a]
foldr () []

la] = lal

foldr postfix [| where postfix a r = r ++ [a]
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e DO OOONO

foldl 2 (b—a—b)—b—la] —b
foldl () e [] = e
foldl (&) e (x ++1[a]) = (foldl (®) e x)Ba

L1 [
foldl (@) e |a1,a1,a3] = ((e B ar) B az) B as

0000000 packOOO foldlODOOOOO

pack [T, Tn_1,...,20] = xp * 10" + 2,1 % o t4 ...+ o
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e 000D 24,25,26,51,52 5300000000




