
�

Martin Odersky, LAMP/DI 1

��������	 � 
�� ����
����
���������
�������
���� ����

Martin Odersky, LAMP/DI 2

� ����
����
���������
����������� ����

� � ������	
� 	��
�	�
	�
��	����������
	��	��	���
�
	���	�
������	�����
���	��
��	��
�������	������

� ��	� ��	�
package calc with {

abstract class Tree;

abstract case class NumLit(value: Int) extends Tree;

abstract case class Operation(
op: Int, left: Tree, right: Tree) extends Tree;

}
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new Operation(op, left, right)
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Operation(op, left, right)
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package cal c wi t h {
i mpor t  j ava. i o;

c l ass Par ser ( i n:  I nput St r eam)
ext ends Scanner ( i n)  wi t h {

next Sym( ) ;

def expr essi on( ) :  Tr ee = {
var  t  = t er m( ) ;
whi l e ( sym == PLUS | |  

sym == MI NUS)  {
val  s t ar t pos = pos;
val  oper at or = sym;
next Sym( ) ;
t  = Oper at i on ( st ar t pos,

oper at or ,  t , t er m( ) ) ;
}
t

}

def  t er m( ) :  Tr ee = {
var  t  = f act or ( ) ;
whi l e ( sym == MUL | |  sym = DI V)  {

val  s t ar t pos = pos;
val  oper at or = sym;

next Sym( ) ;
t  = Oper at i on ( st ar t pos,

oper at or ,  t , f act or ( ) ) ;
}
t

}

def  f act or ( ) :  Tr ee = {
var  t  = nul l ;
i f  ( sym == NUMBER)  {

t  = NumLi t ( pos,
I nt eger . par seI nt ( char s) ) ;

next Sym( ) ;
}  el se i f  ( sym == LPAREN)  {

next Sym( ) ;
t  = expr essi on( ) ;
i f  ( sym == RPAREN)  next Sym( ) ;
el se er r or ( " ’ ) ’  expect ed" ) ;

}  el se {
er r or ( " i l l egal  s t ar t of  "  +

" expr essi on" ) ;
}
t

}
} }
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import calc;

def toString(tree: Tree): String = tree match {

case NumLit(v) => 

v.toString()

case Operation(op, left, right) =>

"(" + toString(left) + Scanner.representation(op)
+ toString(right) + ")"

}
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package calc with {

abstract class Tree with {
abstract def toString(): String;

}

abstract case class NumLit(value: Int) extends Tree with {
def toString() = String.valueOf(value)

}

abstract case class Operation(
op: Int, left: Tree, right: Tree) extends Tree with {

def toString() =     

"(" + toString(left) + Scanner.representation(op)
+ toString(right) + ")«

}
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import calc;

def eval(tree: Tree): Int = tree match {

case NumLit(v: Value) =>
v

case Operation(op, left, right) =>
val l = eval(left);
val r = eval(right);
op match {
case Scanner.PLUS => l + r
case Scanner.MINUS => l - r
case Scanner.MUL => l * r
case Scanner.DIV  => l / r

}
}
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