Recursion
§chemes
In Scala




Today we will speak about freaky
functional stuff, enjoy :)

Arthur Kushka // @Arhelmus



((x: Array[Byte]) => x)
.andThen(encodeBase64)

.andThen(hame => s"Hello $hame")
.andThen(printin)




list match {
// Cons(1, Cons(2, Cons(3, Nil)))

case1:2:3:Nil=>
case Nil =>

}







Math equasion



sealed trait Exp
case class IntValue(value: Int) extends Exp
case class DecValue(value: Double) extends Exp

case class Sum(exp1: Exp, exp2: Exp) extends Exp
case class Multiply(exp1: Exp, exp2: Exp) extends Exp
case class Divide(exp1: Exp, exp2: Exp) extends Exp
case class Square(exp: Exp) extends Exp



Sum(
Square(
IntValue(4)

)

Multiply(
DecValue(3.3),
IntValue(4)

)
)




val evaluate: Exp => Double = {

case DecValue(value) => value
case IntValue(value) => value.toDouble
case Sum(exp1, exp2) =>

evaluate(exp1) + evaluate(exp2)
case Multiply(exp1, exp2) =>

evaluate(expl1) * evaluate(exp2)
case Divide(exp1, exp2) =>

evaluate(exp1) / evaluate(exp2)
case Square(exp) =>

val v = evaluate(exp)

v*v

}



val stringify: Exp => String = {
case DecValue(value) => value.toString
case IntValue(value) => value.toString
case Sum(exp1, exp2) =>
s"${stringify(exp1)} + ${stringify(exp2)}"
case Square(exp) =>
s"${stringify(exp)} » 2"
case Multiply(exp1, exp2) =>
s"${stringify(exp1)} * ${stringify(exp2)}"
case Divide(exp1, exp2) =>
s"${stringify(exp1)} / ${stringify(exp2)}"



evaluate(expression) // prints 29.2

stringify(expression) // prints4 * 2 + 3.3 * 4




case Sum(exp1: Exp, exp2: Exp) =>

evaluate(expl) + evaluate(exp2)




val optimize: Exp => Exp = {
case Multiply(exp1, exp2) if expl == exp2 =>

Square(optimize(exp1))
case other => ???

}







sealed trait Exp[T]
case class IntValue[T](value: Int) extends Exp[T]
case class DecValue[T](value: Double) extends Exp|[T]

case class Sum|[T](exp1: T, exp2: T) extends Exp|[T]
case class Multiply[T](exp1: T, exp2: T) extends Exp[T]
case class Divide[T](exp1: T, exp2: T) extends Exp[T]
case class Square[T](exp: T) extends Exp[T]



val expression: Exp[Exp[Exp[Unit]]] =
Sum|[Exp[Exp[Unit]]](
Square[Exp[Unit]](
IntValue[Unit](4)
),
Multiply[Exp[Unit]](
DecValue[Unit](3.3),
IntValue[Unit](4)

)
)



fixed point types

its like a hiding of part that doesn't matter



case class Fix[F[_]l(unFix: F[Fix[F]])




val expression: Fix[Exp] = Fix{(Sum(
Fix(Square(
Fix(IntValue(4))
),
Fix(Multiply(
Fix(DecValue(3.3)),
Fix(IntValue(4))

)
)



case class Square[T](exp: T) extends Exp|[T]
object Square {

def apply(fixExp: Exp[Fix|[Exp]]) = Fix[Exp](fixExp)
}

val expression: Fix[Exp] = Square(
Square(
Square(
IntValue(4)

)






def map[F[ ], A, B](fa: F[A])(f: A=>B): F[B]




case class Container[T](data: T)

implicit val functor = new Functor[Container] {
override def map[A, B](fa: Container[A])
(f: A => B): Container[B] =
Container(f(fa.data))
}

functor.map(Container(1))(_.toString) // "1"



implicit val functor = new Functor[Exp] {
override def map[A, B](fa: Exp[A])(f: A => B): Exp[B] =
fa match §{
case IntValue(v) => IntValue(v)
case DecValue(v) => DecValue(v)
case Sum(v1, v2) => Sum(f(vl), f(v2))
case Multiply(v1, v2) => Multiply(f(v1), f(v2))
case Divide(v1, v2) => Divide(f(v1), f(v2))
case Square(v) => Square(f(v))






generalized folding operation

“Functional Programming with Bananas,

Lenses, Envelopes and Barbed Wire”, by
Erik Meijer



type AlgebralF[_], A] = F[A] => A

val evaluate: Algebra[Exp, Double] = {
case IntValue(v) => v.toDouble
case DecValue(v) => v
case Sum(vl, v2) => v1 + v2
case Multiply(v1l, v2) => v1 * v2
case Divide(vl, v2) => vl / v2
case Square(v) => Math.sqgrt(v)



val expression: Fix[Exp] = Sum(
Multiply(IntValue(4), IntValue(4)),
Multiply(DecValue(3.3), IntValue(4))

)

import matryoshka.implicits._
expression.cata(evaluate) // 29.2



val optimize: Algebra[Exp, Fix[Exp]] = {
case Multiply(Fix(exp), Fix(exp2)) if exp == exp2 =>
Fix(Square(exp))
case other => Fix[Exp](other)

}

import matryoshka.implicits._
expression.cata(optimize).cata(stringify) // 4" 2+ 3.3 * 4



val evaluate: Exp => Double = {
case DecValue(value) => value
case IntValue(value) => value.toDouble
case Sum(exp1l, exp2) =>
evaluate(exp1) + evaluate(exp2)
case Multiply(exp1, exp2) =>
evaluate(exp1) * evaluate(exp2)
case Divide(exp1, exp2) =>
evaluate(exp1) / evaluate(exp2)
case Square(exp) =>
val v = evaluate(exp)
Vv type Algebra[F[_], A]
} val evaluate: Algebra[Exp, Double] = {
case IntValue(v) => v.toDouble
case DecValue(v) => v
case Sum(vl, v2) => vl + v2
case Multiply(vl, v2) => vl * v2
case Divide(vl, v2) =>v1 / v2
case Square(v) => Math.sqrt(v)



Just good to
know

catamorphism: F| | => A
anamorphism: A => F| |
hylomorphism: F| | => A =>F| |



e Fixed point types is perfect to create
DSLs

e Recursion schemas is composable

o All you need to use that stuff, you
already know from Scala



any questions?



