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���� ��� *
identifier = letter {letter | digit}

digit = "0" | ... | "9"
letter = "a" | ... | "z" | "A" | ... | "Z"



2

Martin Odersky, LAMP/DI 3

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

� �������������������	�	������
�	
�� � ��
�������'�&
������� ����
�����������������
�
��#

� �� + 
�
�,- ������ ���

�����(�
� ������� ����
��
"
���������
����� ���.��/���0#

� �� + ��
�,- ������ ���

����� � ���������
�	
�� � ��������
(�
� �������
�

���������� ��#

� ����
�����
���������
�	
�� � �����
����������������������
����� �����������1�'���

��
������������������
����
������������
��� �
�����
#

� ���+ 
�
�,������������'�&
������� �������

�����
�������	�	��

�	��
�
#

� 2 ����������������
�����
��������"������
������� ��'
������
������(
�
�#

� 3 �������������
�	
�� � �����

��������������� ��'
������������
(
�
��4

Martin Odersky, LAMP/DI 4

��������

- �������������������"��������(����
��
char next ();
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boolean isIdent ()
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� ������ &��� ���/�'���%�����/������ sym.

� next() ������ � �������� &������
"��������������/������ sym.
� error() ��
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voi d i dent ( )  {
i f  ( i sLet t er ( ch) ) next ( ) ; el se er r or ( ) ;
whi l e ( i sLet t er Or Di gi t ( ch) )  {

swi t ch ( ch)  {
case ' a' :  . . .  case ' z ' :
case ' A' :  . . .  case ' Z' : l et t er ( ) ;  br eak;
case ' 0' :  . . .  case ' 9' :  di gi t ( ) ;  br eak;
}

} }

avec

bool ean i sLet t er ( char ch)  {
r et ur n 

' a'  <= ch && ch <= ' z '  | |  ' A'  <= ch && ch <= ' Z ’
}

bool ean i sDi gi t ( char ch)  {
r et ur n ' 0'  <= ch && ch <= ' 9' ;

}

bool ean i sLet t er Or Di gi t ( char ch)  {
r et ur n i sLet t er ( ch)  | | i sDi gi t ( ch) ;

}
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void letter() {

switch (ch) {

case 'a': if (ch == 'a') next(); else error();

...

case 'Z': if (ch == 'Z') next(); else error();

}

void digit() {

switch (ch) {

case '0': if (ch == '0') next(); else error();

...

case '9': if (ch == '9') next(); else error();

}

� ��� ���2����������������������	
void ident () {

if ('a' <= ch && ch <= 'z' || 

'A' <= ch && ch <= 'Z') 
next();

else error();

while ('a' <= ch && ch <= 'z' ||

'A' <= ch && ch <= 'Z' ||

'0' <= ch && ch <= '9') 
next();
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Token sym;               
voi d next Sym ( )  {

" i gnor e l es espaces bl ancs et  assi gne l e pr ochai n 
l exème à sym"

}  
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5���-�������&�������6�.�

� �������������������� ��
K2 �! � foo, main,

! � +  �L�����������0, 123, 1000
��F ) � ���������� 0.5   1.0e+3

- � LK! � �������� "", "a", "*** error"

$�) - - ���������������class
M F K2 ���������� void

�;) L�! �������������(
L;) L�! �������������)
� L) $��������������{
L L) $��������������}
- �+ K$F �F ! �����;
�F ����������� \uFFFF     (i.e. (char)-1)

###
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class Foo {
void bar () {
println ("hello world\n");

}
}
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cl ass Scanner  {

/ * * Const r uct or * /

Scanner  ( I nput St r eam i n)

/ * * The symbol  r ead = t okencl ass l ast  * /

i nt  sym;  

/ * * The symbol ' s char act er  r epr esent at i on * /

St r i ng char s;

/ * *  Read next  t oken i nt o sym and char s * /

voi d next Sym ( )

/ * *  Cl ose i nput s t r eam * /

voi d cl ose( )

}

Martin Odersky, LAMP/DI 14
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����������������
� �����������89:
package ebnf;

interface Symbols {

static final int

ERROR   = 0,

EOF     = ERROR  +1, IDENT   = EOF    +1,

LITERAL = IDENT  +1, LPAREN  = LITERAL+1, 

RPAREN  = LPAREN +1, LBRACK  = RPAREN +1,

RBRACK  = LBRACK +1, LBRACE  = RBRACK +1,

RBRACE  = LBRACE +1, BAR     = RBRACE +1,

EQL     = BAR    +1, PERIOD  = EQL    +1;

}

!�������
�N�"��*�
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package ebnf;

import java.io.*;

class Scanner implements /*imports*/
Symbols {

/** the symbol recognized last */
public int sym;

/** if that symbol was an identifier
or a literal, it's string
representation */

public String chars;

/** the character stream being tokenized
*/
private InputStream in;

/** the next unconsumed character */
private char ch;

/** a buffer for assembling strings */
private StringBuffer buf = 

new StringBuffer();

/** the end of file character */
private final char eofCh = (char) -1

/** constructor */
public Scanner(InputStream in) {

this.in = in;
nextCh(); }

public static void error(String msg) {
System.out.println(

"**** error: "+msg );
System.exit(-1);

}

/** print current character and read
next character */

private void nextCh() {
System.out.print(ch);
try {

ch = (char)in.read();
} catch (IOException ex) {

error("read failure: " +
ex.toString());

}
}

/** read next symbol*/
public void nextSym() {

while (ch <= ' ') nextCh();
switch (ch) {

case 'a': . . . case'z': 
case 'A': . . . case'Z':

buf.setLength(0); 
buf.append(ch); nextCh();
while ('a' <= ch && ch <= 'z' ||

'A' <= ch && ch <= 'Z' ||
'0' <= ch && ch <= '9') {

buf.append(ch); nextCh();}
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sym = I DENT;

char s = buf . t oSt r i ng( ) ;
br eak;

case ' \ " ' :
nex t Ch( ) ;
buf . set Lengt h( 0) ;
whi l e ( '  '  <= ch && ch ! = eof Ch &&

ch ! = ' \ " ' )  {
i f  ( ch == ' \ \ ' ) next Ch( ) ;
buf . append( ch) ; next Ch( ) ;

}
i f  ( ch == ' \ " ' ) next Ch( ) ;  
el se 

er r or ( " unc l osed st r i ng l i t er al " ) ;
sym = LI TERAL;
char s = buf . t oSt r i ng( ) ;
br eak;

case ' ( ' :
sym = LPAREN; nex t Ch( ) ;  br eak ;

case ' ) ' :
sym = RPAREN; nex t Ch( ) ;  br eak ;

case ' [ ' :
sym = LBRACK; nex t Ch( ) ;  br eak ;

case ' ] ' :       
sym = LBRACK; nex t Ch( ) ;  br eak ;

case ' { ' :
sym = LBRACE; nex t Ch( ) ;  br eak ;  

case ' } ' :
sym = LBRACE; nex t Ch( ) ;  br eak ;

case ' | ' :
sym = BAR; next Ch( ) ;  br eak;

case ' =' :
sym = EQL; next Ch( ) ;  br eak;

case ' . ' :
sym = PERI OD; next Ch( ) ;  br eak;

case eof Ch:
sym = EOF;  br eak;

def aul t :
er r or ( " i l l egal  char act er :  "  + ch +
" ( "  + ( i nt ) ch + " ) " ) ;

}
}

/ * *  t he s t r i ng r epr esent at i on of  a symbol * /
publ i c st at i c St r i ng r epr esent at i on

( i nt  sym)  {
swi t ch ( sym)  {
case ERROR  :  r et ur n " <er r or >" ;
case EOF    :  r et ur n " <eof >" ;
case I DENT  :  r et ur n " i dent i f i er " ;
case LI TERAL:  r et ur n " l i t er al " ;
case LPAREN :  r et ur n " ` ( ' " ;
case RPAREN :  r et ur n " ` ) ' " ;

.  .  .
def aul t      :  r et ur n " <unknown>" ;  }

}

publ i c voi d cl ose( ) t hr ows I OExcept i on {
i n. c l ose( ) ;  }

Martin Odersky, LAMP/DI 18

; ��������� � ��������������������������
�89:

package ebnf;

import java.io.*;

class ScannerTest implements Symbols {

static public void main(String[] args) {

try {

Scanner s = new Scanner(new FileInputStream(args[0]));

s.nextSym();

while (s.sym != EOF) {

System.out.println("[" + Scanner.representation(s.sym) + "]");

s.nextSym();

}

s.close();

} catch (IOException ex) {

System.out.println(ex);

System.exit(-1);

}

}

}
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T : = { S} ;

r epeat
T'  : = T;  

f or  each NFA- st at e s i n T
f or  each edge e f r om s t o some st at e s '

i f  ( e i s l abel l ed wi t h ε)
T : = T ∪ { s ’ }  

unt i l T = T ’
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�2 �) ��	�.-%�0
T : = { }
f or  each st at e s i n S

f or  each edge e f r om s t o some st at e s ’
i f  ( e i s l abel l ed wi t h c)

T : = T ∪ cl osur e( { s ' } )
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d := closure({s1})
for i := 1 to k do
d := DFAedge (d, ci)
"accept if d contains an accepting NFA state"
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)�����������������
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� ) �	�

�'� �
st at es[ 0]  : = { }   / / er r or st at e
st at es[ 1]  : = c l osur e( { s_1} )
j  : = 1 ;  p : = 2
/ *  st at es[ 0. . j )  have been pr ocessed compl et el y

st at es[ j . . p)  ar e as yet  unpr ocessed
* /
whi l e j  < p do {

f or  each i nput char act er c
d : = DFAedge ( st at es[ j ] ,  c)
i f  ( d == s t at es[ i ]  f or some i  < p)

t r ans[ j ,  c]  : = i
el se 

st at es[ p]  : = d
t r ans[ j ,  c]  : = p
p : = p + 1

j  : = j  + 1
}
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d : = 1;  / /  l ’ ét at  i ni t i al  de l ’ AFD
whi l e ( " encor e des ent r ées" )  {

c : = " pr ochai n car act èr e en ent r ée"
d : = t r ans[ d,  c]

}

" accept er  s i  d cont i ent  un ét at  f i nal  de l ’ AFND"
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d : = 1;
whi l e ( " encor e des ent r ées" )  {

c : = " pr ochai n car act èr e sur  l ’ ent r ée"
swi t ch ( d)  {
case 0:

swi t ch ( c)  {
case ' a' :  d : = 3
. . .
}

. . .
}

}
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