
Example(to(Type(Check(

object World {  
  var z : Boolean  
  var u : Int  
  def f(y : Boolean) : Int {  
    z = y  
    if (u > 0) {  
      u = u – 1  
      var z : Int  
      z = f(!y) + 3  
      z+z  
    } else { 0 }"
  }"
}"

¡0 = { 
  (z, Boolean), 
  (u, Int), 
  (f, Boolean → Int) } 

¡1 = ¡0 © {(y, Boolean)} 
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�0 = {

�1 ` z: Boolean �1 ` y: Boolean

�1 ` (z=y): void
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�1 ` z: Boolean �1 ` y: Boolean

�1 ` (z=y): void

� ` e1: Int � ` e2: Int

� ` (e1 + e2): Int

� ` e1: String � ` e2: String

� ` (e1 + e2): String

2 Arrays

� ` a: Array(T) � ` i: Int

� ` a[i]:T

� ` a: Array(T) � ` i: Int � ` e: T

� ` (a[i]) = e): void

� ` a: Array(Int)

� ` a: Array(Int) � ` k: Int

� ` a[k]: Int

� ` a[a[k]]:Int � `a: Array(Int) � ` k:Int

� ` a[k] = a[a[k]]: Int

3 Type Rules

Variable

(x: T) 2 �

� ` x: T

Constant

IntConst(k): Int

1
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Overloading(of(Operators(

Not a problem for type checking from leaves to root 
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Int £ Int → Int  

String £ String → String 



Arrays(

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

Assigning to an array 
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(((a[k](=(a[a[k]](
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Type Rules (1) 

variable( constant(

funcIon(applicaIon(

plus(

if(

assignment(while(
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Plus

� ` e1: Int � ` e2: Int

� ` (e1 + e2): Int

� ` e1: String � ` e2: String

� ` (e1 + e2): String

If

� ` b: Boolean � ` e1 : T � ` e2 : T

� ` (if(b) e1 else e2) : T

assigment

(x, T) 2 � � ` e: T

� ` (x=e): void

While

� ` b: Boolean � ` s: void

� ` (while(b) s): void
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Type Rules (2) 

array(use(

array(

assignment(

Plus

� ` e1: Int � ` e2: Int

� ` (e1 + e2): Int

� ` e1: String � ` e2: String

� ` (e1 + e2): String
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assigment

(x, T) 2 � � ` e: T

� ` (x=e): void

While

� ` b: Boolean � ` s: void

� ` (while(b) s): void

Block

� ` e: T

� ` {e}: T

� `{}: void

�� {(x, T1)} ` {t2; . . . ; tn}: T
� `{var x : T1; t2; . . . ; tn}: T

� ` s1: void � ` {t2; . . . ; tn}: T
� ` {s1; t2; . . . ; tn}: T

Array use

� ` a: Array(T) � ` i: Int

� ` a[i]: T

array assignment

� ` a: Array(T) � ` i: Int � ` e: T

� ` a[i] =e
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method invocation

� ` e : C �

C ` m : T ⇥ T1 ⇥ . . . ⇥ Tn ! Tn+1 � ` ei : Ti 1  i  n

� ` e.m(e1, . . . , en) : Tn+1

Field use

� ` e: C �

C ` f: T

� ` e.f: T

Field assigment

� `e: C �

C ` f: T � ` x: T

� ` (e.f = x): void
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