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1 Disclaimer

Se algo estiver errado avisem, mas se houver erros que afectem a vossa nota no
exame eu \tou nem a��".

2 Parte 1

2.1 Al��nea a)

� ASTNum(int num)

� ASTAdd(ASTNode left, ASTNode right)

� ASTId(String id)

� ASTCall(ASTNode obj, String id, ASTNode arg)

� ASTAssign(String id, ASTNode exp)

� ASTSelf()

� ASTDecl(String id, ASTNode exp, ASTNode body)

� ASTObject(Map<String,ASTNode> �elds, Map<String,Pair<String,ASTNode>>
methods)

2.2 Al��nea b)

� NumValue(int num)

� ObjValue(Map<String,Pair<String,ASTNode>> methods, Env env)

2.3 Al��nea c)

eval(ASTNum node, Env env)

return new NumValue(node.num)

eval(ASTAdd node, Env env)

X int l=((NumValue)eval(node.l,env)).num
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X int r=((NumValue)eval(node.r,env)).num

return new NumValue(l+r)

eval(ASTId node, Env env)

X return env.find(node.id)

eval(ASTSelf node, Env env)

X return env.find("self")

eval(ASTDecl node, Env env)

Env newEnv=env.beginScope()

newEnv.assoc(node.id,eval(node.exp,env))

return eval(node.body,newEnv)

eval(ASTAssign node, Env env)

X env.update(node.id,eval(node.exp,env))

eval(ASTObject node, Env env)

ObjValue obj=new ObjValue()

Env newEnv=env.beginScope()

for (id,(argid,node')) in node.methods

obj.addMethod(id,argid,node')

for (id,node) in node.fields

newEnv.assoc(id,eval(node,env))

newEnv.assoc("self",obj)

obj.setEnv(newEnv)

return obj

eval(ASTCall node, Env env)

X ObjValue obj=eval(node.obj,env)

Env newEnv=obj.env.beginScope()

newEnv.assoc(obj.getMethodArgId(node.id),eval(node.arg,env))

return eval(obj.getMethodBody(node.id),newEnv)

2.4 Al��nea d)

Ver as cruzinhas (obviamente �e preciso justi�car)
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3 Parte 4

3.1 Al��nea a)

� Num

� Obj(id1(id
0

1
) : �1 ! � 0

1
; � � � ; idn(id

0

n) : �n ! � 0

n)

3.2 Al��nea b)

Identi�cador
id : � 2 �

� ` id : �
(1)

N�umero

� ` num : Num (2)

Soma
� ` e1 : Num � ` e2 : Num

� ` e1+ e2 : Num
(3)

Declara�c~ao
� ` e :  �; id :  ` b : �

� ` decl id= e in b : �
(4)

Afecta�c~ao
�; id : � ` e : �

�; id : � ` id : = e : �
(5)

Objecto

8i � ` ei : �i 8j �; id
00

j : j ; self : Obj(id0

1
(id00

1
) : 1 ! �1; � � � ) ` e0

j : �j

� ` [ id1=e1; � � � ; id0

1
(id00

1
: 1) : �1= e0

1
; � � � ] : Obj(id0

1
(id00

1
) : 1 ! �1; � � � )

(6)

Self
self : Obj(id1(id

0

1
) : �1 ! � 0

1
; � � � ; idn(id

0

n) : �n ! � 0

n) 2 �

� ` self : Obj(id1(id0

1
) : �1 ! � 0

1
; � � � ; idn(id0

n) : �n ! � 0

n)
(7)

Chamada

� ` e :  id : Obj(� � � ; id0(id00) :  ! �; � � � ) 2 �

� ` id:id'(e) : �
(8)
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