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Scala as Functional Language

 Functions are like instances or values and can be:

* Assigned to variables [val, var]: can hold a reference to a function that
makes them part of the type system in Scala.

* Passed as parameters to functions.

e Returned as results of functions.

e Written as function literals.

* they can be evaluated which results in the function being executed.
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Defining Scala Functions

(paramet er liSt) = {f unc body} It takes a single parameter of type Int
and returns an Int.
(X : Int) = {X * X} The signature is
(Int): Int
object FuncApp1 extends App { Assigning the function to a local variable
or to a property.
val mult = (x: Int) => {x * x} Now we can invoke the function via that
printin(mult(2)) variable or property.
printin(mult(4))
4
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Defining Scala Functions

mult
> mult holds a reference to a function.

Function 1s an entity within the language rather than just some code written within an object

(as 1s the case for methods).
Therefore, we can also assign the function referenced by mult to another variable.

val mult = (x: Int) => {x * x} println(mult(2))
val times = mult . .
We could now have: printin(times(2))

mult The results of both statements are the
> same!
e / As an effect, mult and times are aliases

. for the same functionality.
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object FunctionLiteralApp extends App {

// Functional literals can be assigned to variables
// Note last value assigned is returned as result of
// function - return type inferred

var increase = (x: Int) => x + 1

var y =1

printin("Initial value of y: " + y)

y = increase(y)

printin("Increased y: " + y)

// Can also assign to another identifier

val aaa = increase

printin(*increase using aaa: " + aaa(2))

// Because increase is a var you can re-assign it
increase = (x: Int) => x + 99

y = increase(y)

printin(*2nd Increased y: " + y)

// Can also fundamental change what it is

et

increase = (x: Int) => {
printin(*\tincreasing x")
printin("\tby a fixed amount™)
X+ 1

)

y = increase(y)

printin("3rd Increased y: " + y)

Defining Scala Functions!

increase 1s a var we can reassign to it.
Thus we can change the function referenced by increase.
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Class, Objects, Methods and Functions

class Calculator {

* Classes and objects can have both methods def max(x: Int, y: Int): Int = {
and functions defined for them as their if (x>y) xelsey
members. }
* [n many cases you can ignore the difference val increment = (x: Int) => x + 1
between methods and functions.
* A method defines behaviour which is tied to J

the class or object object CalculatorApp extends App {

* A function defines an operation held by the val ¢ = new Calculator()
class or object val a = c.max(2, 3)
printin(a)
val b = c.increment(3)
printin(b)
}
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Class, Objects, Methods and Functions

Calculator that def ines both a method max and a

function increment.

The method max 1s an integral part of the
def inition of the class Calculator.

increment is a read-only val property which holds a

reference to the function

Invoking via dot notation.

val a = c.max(2, 3)
val b = c.increment(3)

This assignment
cannot be done for
methods because
they are not separate
entities.

val alias = c.increment
printin(alias(4))

class Calculator {

def max(x: Int, y: Int): Int = {
if (Xx>y)xelsey

}

val increment = (x: Int) => x + 1

}

object CalculatorApp extends App {
val ¢ = new Calculator()
val a = c.max(2, 3)
printin(a)
val b = c.increment(3)
printin(b)
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Objects

Object object Math {
The object keyword creates a new def max(x: Int, y: Int): Int ={
singleton type, which is like a class that if (x>y)xelsey
only has a single named instance. }
/] singleton object val increment = (x: Int) =>x + 1
object MySingleton { // the only instance of the MySingleton type }

val mySpecialValve = 53278 object MathObjectApp extends App {

// Can invoke methods
def mySpecialMethod(): Int = 5327 printin(Math.max(2, 3))
// Can invoke functions
printin(Math.increment(3))
def apply(x: Int): Int = x +1 // Can use named parameters
} printin(Math.max(x = 2, y = 3))
printin(Math.max(y = 3, x = 2))
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MySingleton.mySpecialMethod()

https://www.youtube.com/watch?v=8V6bMjThNo&Ilist=PLmtsMNDRUOBxryRX4wiwrTZ661xcp6VPM



Lifting Methods

Lifting a method means treating class Calculator {

a method as if it were a free-

standing function. def max(x: Int, y: Int): Int = {

if(x>y)xelsey

max on an instance of the class Calculator is }

assigned to a variable

func of type (Int, Int) => Int }

a function that takes two Integer parameters and object CalculatorApp extends App {

returns an Integer. val ¢ = new Calculator()

* The method max is wrapped up in a func val func: (Int, Int) => Int = c.max
function that would invoke the method. }println(func(4, 3))

func holds a reference to a lambda (function literal) that has been
created for us by Scala and that references the method max

‘ .. func = {CalculatorApp$$lambda@927}
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Closure

* A closure (or a lexical closure or function
closure) is a reference to a function together

with a referencing environment. object ClosureExamplesApp extends App {
* This referencing environment records
* the context within which the function var more = 100
was originally defined and val increase = (X: Int) => x + more
printin(increase(10))

* if necessary a reference to each of the
non-local variables of that function.
These non-local or free variables allow
the function body to reference variables
that are external to the function but }
which are utilised by that function.

more = 50
printin(increase(10))
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Closure!

° it i:s the current value of more that is object ClosureExamplesApp extends App {
being used.

* variable more is still in scope within
the same method as the invocations
of the function referenced by
increase.

var more = 100

val increase = (x: Int) => x + more
printin(increase(10))

more = 50

printin(increase(10))
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resetFunc() method has a variable that is
local to the method.

The variable addition is used within the
method body of a new function definition.

This new function is then assigned to the
property increment.

the second invocation of increment occurs,
back in the main method after the
resetFunc() method has terminated.

Normally the variable addition would no
longer even be in existence, but we have
“closure”.

increment when called the second time in
the main method is the one defined within
resetFunc() and which uses the variable
addition.

object ClosureExamplesApp2 {

var increment = (x: Int) => x + 1

def main(args: Array[String]): Unit = {

printin(increment(5))

resetFunc()

printin(increment(5))

}

def resetFunc() {

var addition = 50;
increment = (a: Int) => {

)

a + addition

}
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Listing 2.1. A simple Scala program

Declares a singleton object, which

// A comment! simultaneously declares a class and

/* Another comment */ its only instance.

/** A documentation comment */ e -

object MyModule ( - - " g

def abs(n: Int): Int = € S06 el 20 Wtape:
else n A private method can

Returns the only be called by other

m‘“::fﬂ; 0‘ (_____/ members ﬂMOdﬂlQo
n $ less private def formatAbs(x: Int) = {

than zero. :

val msg = "The absolute value of %d is %d" o : ith
msg. format (x, abs(x)) ¢ :o:mmg nt:rokfd“mm

) \

def main(args: Array(String]): Unit = .|Ilp i”es.d'e“.m"dplx

. in the string with x and abs (x)
printin{formatAbs(-42)) .
} respectively.
Unit serves the same as

void in languages like Java or C.
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