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data Rat = Rat { numer, denom :: Int }
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data Rat = Rat Int Int

rat it Int - Int — Rat
numer, denom :: Rat — Int

ratxy |y +# 0=Ratxy
numer (Rat x y) = x ‘div’ (ged x y)
denom {Rat x y) =y ‘div’ {ged x y)
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module Rat (rat, numer, denom) where
data Rat = Rat Int Int

rat 2 Int - Int — Rat
numer, denom :: Rat — Int

ratxy |y+# 0=Ratxy
numer {Rat x y) = x ‘div' (gcd x y)
denom (Rat x y) =y 'div’ (gcd x y)

J2 3 #E0 et 323 24HE |4+ U4 0oe 8

HaskeliOil A= GIOIE &3 D01 CHsh A &4+8 KI A
A RS ME5t2 olol et ZES I s 20
CHEt CIEMOIAB HOBG. D8 328 24 gHa sl
©| ADT(abstract data type)Qt 110i CH8H 288 LIEHHCH

Deflt o128t EEHS ADT= HaskellOl Xid 2 ZEE
Liol THE OHEIE ALSE £ U 24l 88 WU #X
COoIE 8 =F™ UR)| 28 Ay &+2 1 2y 48 O
B= 848 PESI A 8O

o Ol
-

i

760



200495 x40 7HE e E=EF Vol. 31, No.2

module Rat {rat, numer, denom, Rat (Rat)) where
data Rat = Rat Int Int

rat it Int ~ (nt - Rat
numer, denom ' Rat — Int

ratxy|y#0=Ratxy
numer (Rat x y} = x 'div’ {gcd x y)
denom (Rat x y) =y ‘div' (ged x y)

data Complex = Pole Float Float | Cart Float Float
in
cart, pole = Float — Float — Complex
catxy = Cart x y
pole rt=Pole rt

add, mutt 2 Complex = Complex — Complex
add (Cart x y) (Cart x' y') = cart {x+x") (y+y')
mult (Pole r t} (Pole r' '} = pole {rxr') (t+t)
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g ZE6D A= MIIX ol oItk data Set a = {a]
data Complex = Cart Float Float " empty = Set a
in isEmpty :: Set a — Bool
cart  Float — Float —» Complex member : Set @ - a — Bool
cartR :: Float = Complex insert :: Seta — a = Set a
real ©* Complex — Float delete ©: Set « —» a — Set a
imag :: Complex — Float empty = (]
cat x y = Cart x y isEmpty [] = True
cartR x = Cart x 0.0 isEmpty s = False
real (Cart x y) = x
imag (Cart x y) = y
28 5 8449 M3IX CIOIEH &
718 5= 2BA4 82 HOED 0IIAM RAX Carte Float module Set (Set, empty, isEmpty, member, insert, delete) where
— — &
gk(ﬂﬁ%goim%eéﬁ—:o_l[:; IR 20i2 MBTEH, 2E%9 data_ Set @ = Null | Fork (Set a) a (Set a)
4 O RR0) MEDE RMANE S IS 2B o n .
2 MECD, %o ME K £22 As T2 Ash A emoly - Set @

add :: Complex — Complex — Complex
add (Cart x y) (Cart x' y') = cant (x+x) (y+y')
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isEmpty : Set @ — Bool
member :: Set ¢ —» a — Bool
insert :: Seta > a — Set a
delete :: Set a — a — Set a
empty = Null

isEmpty Null = True

isEmpty s = False
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module Queue (Queue. empty, isEmpty, join, front, back) where

data Queue a = MkQ ([a],[a])
in
empty : Queue a
isEmpty :: Queue a — Bool
join :: Queue a@ — a — Queue a
front == Queve ¢ = a
back :: Queue ¢ = a
mkvalid = ([al,[a]) = Queue a
emply = MkQ ([),[])
isEmpty (MkQ (xs.ys)) = null xs
join (MkQ (xs.ys)) z = mkvalid (xs. ziys)
front (MkQ (x:xs,ys)) = x
back (MkQ (x:xs,ys)) = mkvalid (xs,ys)
mkvalid (xs.ys) = If null xs then MkQ (reverse ys, (1)
olse MkQ (xs.ys)
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