Example to Type Check

Iy =A{
object World { (z, Boolean),

] (u, Int),
var z : Boolean (f, Boolean — Int) }
var u : Int

def f(y : Boolean) : Int {

z =y < I, = Iy @ {(y, Boolean)}
if (u > 0) {
u=u—1 I'y - z: Boolean ['y - y: Boolean

var z : Int 'y F (z=y): void

z = f(ly) + 3
Zz+z
} else { 0 }
} Exercise:

} 777
[''Fif (n > 0) { body } else { 0 } : Int




Overloading of Operators

Int x Int — Int

'+ eq: Int '+ eo: Int
' (e1 +e2): Int

Not a problem for type checking from leaves to root

String x String — String

I' - eq: String [' - ey: String

['t (e1 + ez): String




Arrays

Using array as an expression, on the right-hand side

['F a: Array(T) ['Fi: Int
[ ali]:T

Assigning to an array

' a: Array(T) ['Fi: Int e T

[t (ali]) = e): void




Example with Arrays

def next(a : Array[Int], k : Int) : Int ={
alk] = ala[k]]
J

Given I'= {(a, Array(Int)), (k, Int)}, check I' a[k] = a[a[k]]: Int

['t a: Array(Int) ' k: Int
['t a: Array(Int) [t alk]: Int

I' - afalk]]:Int [' ta: Array(Int)

I' = k:Int

I' - alk] = ala[k]]: Int



Type Rules (1)

(x: T) e

variable constant
TEx T IntConst(k): Int
F|_€12T1...F|_€nZTn Fl_f(T1><><Tn%T)
' fler,...,en): T function application
I'ep: Int I' - eg: Int I' - eq: Strin I' F ey: Strin
plUS 1 g 2 g
I'F (e1 + ez2): Int 't (e1 + ez): String
I' F b: Boolean I'Fey : T I'Fey: T .
[t (if(b) €1 else e3) : T
[' = b: Boolean I' = s: void (x, T) el I'Fe T

[' = (while(b) s): void

[ (x=e): void

while assignment




Type Rules (2)

['Fe: T )

TF {e}: T [ F{}: void
Do (@, T} F {ta; ... st} T

['H{var x : Ty;to; ... ;tp}: T > block

['F s1: void U A{to; ... 5ty }r T

I {sy;te; ... 5t} T Y
[t a: Array(T) ['Fi: Int
array use
[k ali]: T
[+ a: Array(T) [' - 1i: Int I'Fe T array
[t ali] =e assignment




Type Rules (3)

It -top-level environment of class C

class C {
var X: Int;
def m(p: Int): Boolean = {..}

o

It={(x, Int), (m, C X Int — Boolean)}

I'e:C FCI—m:Tlex...xTn—>Tn+1 F"BZTZ 1 <1 <n
I'Fem(er, ... ,en): Thit

method invocation

I'e: C I+ T
I'Fef: T

'te: C 1T 'Fx: T fold assi
' (e.f = x): void eld assignment

field use




