Scala
class Rational (n: I nt, d: I nt) {
private def gcd( x: I nt, vy: I nt) : I nt = {
if (x == 0) vy
else if (x < 0) gcd(-x, Vy)
else if (y < 0) -gcd(x, -Yy)
el se gcd(y % x X )
}
private val g = gcd(n, d)
val numer : Int = n/g
val denom: Int = d/ g
def +(that: Rational ) =
new Rational (numer * that.denom + that.numer * denom,
denom * that. denom)
def - (that: Rational ) =
new Rational (numer * that.denom - that.numer * denom,
denom * that. denom)
def *(that Rational ) =
new Rational (numer * that.numer, denom * that.denom)
def / (that: Rational ) =
new Rational (numer * that.denom, denom * that.numer)
}
n d
gcd
gcd g Rational
(
)
i 1 10 1/
var i = 1
var X = new Rational (0, 1)
while (i <= 10) {
X += new Rational (1, i)
i += 1
}
println("" + x.numer + "/ " + x.denom)
+
Scala
scala.AnyRef (Java java.lang.Object
) Rational
class Rational (n: I nt, d: I nt) extends AnyRef {
/'l as before
}
( )
java.lang.Object toString

class Object {

def toString: String =



|}

Object toString
class Rational (n I nt, d: I nt) extends AnyRef {
/'l as before
override def toString = "" + numer + "/ " 4+ denom
}
Java override
A B A B
A B (conform) Rational  AnyRef
Rational AnyRef
var X AnyRef = new Rational (1, 2)
Java Scala square
class Rational (n: I nt, d: I nt) extends AnyRef {
... Il as before
def square = new Rational (numer *numer, denom*denom)
}
v al r = new Rational (3, 4)
println(r.square) [/ prints'"'9/16""*
numer
incl  contains (s incl x)
S X (s contains x) S X true
false
abstract class I ntSet {
def incl (x: I nt) : I nt Set
def contains(x: I nt): Bool ean
}
IntSet
incl  contains
new
Scala abstract class trait
Bordered
Java
IntSet
trait IntSet {
def incl (x: I nt) : I nt Set
def contains(x: I nt): Bool ean



class EmptySet extends I ntSet ({
def contains(x: I nt): Boolean = false
def incl (x: I nt) : I nt Set = new NonEmptySet (x, new EmptySet
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6.0.1 union intersection

6.0.2 X

|def excl ( x: I nt)

|def i sSEmpty: Bool ean

(Scala )
s contains 7
S s: IntSet EmptySet EmptySet  contains
NonEmptySet

(new EmptySet).contains(7)
= > ( EmptySet contains )
fal se

new NonEmptySet (7, new EmptySet, new EmptySet).contains(1)
- > ( NonEmptySet contains )
f 1 7) new EmptySet contains 1
I (1 > 7) new EmptySet contains 1
I e
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new EmptySet contains 1
> ( EmptySet contains )
fal se
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Scala (8.6

new EmptySet
empty new EmptySet

val EmptySet Val = new EmptySet



Scala

EmptySet
object EmptySet extends I ntSet {
def contains(x: I nt) : Bool ean = false
def incl (x: I nt) : I nt Set = new NonEmptySet (x, EmptySet, E m
}
extends
extends
new
Scala Scala
Scala Scala
int  boolean Predef Scala
type boolean = scala.Bool ean
type int = scala.lnt
type |l ong = scala.Long
scala.Int 32 bit scala.Boolean Java boolean
Int AnyRef
Boolean
package scal a
abstract class Bool ean {
def && (x: => Boolean): Bool ean
def || (x: => Boolean): Bool ean
def ! : Bool ean
def == ( x: Bool ean) : Bool ean
def !'= (x: Boolean) : Bool ean
def < (x: Boolean) : Bool ean
def > (x: Boolean) : Bool ean
def <= (x Bool ean) : Bool ean
def >= (X Bool ean) Bool ean
}
Boolean Boolean
Scala
package scal a
abstract class Bool ean {
def i fThenElse(thenpart: => Boolean, elsepart: => Bool ean)
def && (x: => Boolean): Boolean = ifThenElse(x, false)
def || (x: => Boolean): Boolean = ifThenElse(true, x)
def | : Bool ean = ifThenEIl se(false, true)
def == (x: Boolean) : Boolean = ifThenElse(x, x.1!1)
def ! = (x: Bool ean) Bool ean = ifThenElse(x.!, x)
def < (x: Bool ean) Bool ean = ifThenElse(false, x)
def > (x Bool ean) : Boolean = ifThenElse(x.!, false)
def <= (x Bool ean) Bool ean = ifThenElse(x, true)




def >= ( x: Bool ean) : Bool ean = ifThenElse(true, x.1!1)
}
case object True extends Bool ean {
def i fThenEIl se(t: => Bool ean, e: => Boolean) = t
}
case object False extends Bool ean {
def i fThenEIl se(t: => Boolean, e: => Boolean) = e
}
Int
package scal a
abstract class I nt extends AnyVal {
def tolLong: Long
def toFl oat Fl oat
def toDoubl e Doubl e
def + (that Doubl e): Doubl e
def + (that Fl oat) : Fl oat
def + (that Long): Long
def + (that I nt) : I nt [/ anal ogous for -, & !, %
def << (cnt I nt) : Int // analogous for >>, >>>
def & (that Long): Long
def & (that I nt) : Int // analogous for |, ~
def == (that: Double): Bool ean
def == (that: Float): Bool ean
def == (that: Long) : Bool ean // analogous for I =, <, > <=
}
Int
Nat Nat
abstract class Nat ({
def i sZer o: Bool ean
def predecessor: Nat
def successor: Nat
def + (that: Nat): Nat
def - (that: Nat): Nat
}
Nat Zero Succ ( ) N Zero
Succ N
new Succ( ... new Succ(Zero) ... )
< - - - - - - - N - - - - -.-- >
Zero
object Zero extends Nat ({
def i sZero: Bool ean = true
def predecessor: Nat = error("negative number")
def successor: Nat = new Succ(Zero)
def + (that: Nat ) : Nat = t hat
def - (that: Nat): Nat = if (that.isZero) Z
el se error("negative nu
}
Zero (predecessor) ) Error
class Succ(Xx Nat) extends Nat {
def isZero: Bool ean = false



de predecessor Nat = x
def successor: Nat = new Succ(this)
de + (that Nat): Nat = x + that.successor
def - (that Nat ) : Nat = x - that.predecessor
}
successor Succ
this
+ . Zero
( )
6.0.3 Integer Nat
def i sPositive: Bool ean
def negate: I nteger
true Scala
( > Integer Nat
Zero 0  Succ Pred
Nat Integer )
(Types)
Type = . .. I ident
(Expressions)
Expr = ... i Expr " . ident | '"new' Expr | '"this'
E m E.m this
(Definitions and Declarations)
Def = FunDef | Val Def | ClassDef | Traitbef | O
Cl assDef = ["abstract'] "'"class' ident [ (' [ Par ameter s|
TraitDef = '"trait' ident ['extends' Expr] ['"{' {Templ a
Obj ect Def = object ident ['"extends' Expr ] [ " {" {Object
Templ at eDef = [ Modifier] (Def | Dcl)
Obj ect Def = [ Modi fier] Def
Modi fier = "private 1 '"override
Dcl = FunbDcl i Val Dc |
FunbDcl = ''def'’ ident {' (' [ Parameters] " )"} ' ' Ty
Val Dc | = 'wval' ident '":' Type
class C(params) extends B { defs }
trait T extends B { defs }
object O extends B { defs }
def private override
6
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