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(Disse filene finnes også i mappen ~inf2100/e/e2/.)

1 class E {
2 public stat ic void main ( St r ing arg [ ] ) {
3 Scanner s = new Scanner ( arg [ 0 ] ) ;
4 Express ion e = Express ion . parse ( s ) ;
5 e . p r e t tyPr in t ( ) ; System . out . p r i n t l n ( ) ;
6 }
7 }

1 abstract class ESyntax {
2 abstract void pre t tyPr in t ( ) ;
3

4 stat ic int parseLeve l = 0 ;
5

6 stat ic void ente rPar s e r ( S t r ing nonterm ) {
7 for ( int i = 1 ; i <= parseLeve l ; ++i )
8 System . out . p r i n t ( "␣␣" ) ;
9 System . out . p r i n t l n ( "<"+nonterm+">" ) ;

10 parseLeve l++;
11 }
12

13 stat ic void l e avePar s e r ( S t r ing nonterm ) {
14 parseLeve l −−;
15 for ( int i = 1 ; i <= parseLeve l ; ++i )
16 System . out . p r i n t ( "␣␣" ) ;
17 System . out . p r i n t l n ( "</"+nonterm+">" ) ;
18 }
19 }

1 abstract class Express ion extends ESyntax {
2 stat ic Express ion parse ( Scanner s ) {
3 ente rPar s e r ( " exp r e s s i on " ) ;
4

5 Express ion e = Term . parse ( s ) ;
6

7 l e avePar s e r ( " exp r e s s i on " ) ;
8 return e ;
9 }

10 }

1 import java . u t i l . ArrayList ;
2

3 class Term extends Express ion {
4 ArrayList<Factor> operands = new ArrayList <>();
5 ArrayList<Token> oprs = new ArrayList <>();
6

7 stat ic Term parse ( Scanner s ) {
8 ente rPar s e r ( "term" ) ;
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9

10 Term t = new Term ( ) ;
11 t . operands . add ( Factor . parse ( s ) ) ;
12 while ( s . curToken ( ) . kind == TokenKind . addToken | |
13 s . curToken ( ) . kind == TokenKind . subtractToken ) {
14 t . oprs . add ( s . curToken ( ) ) ;
15 s . readNextToken ( ) ;
16 t . operands . add ( Factor . parse ( s ) ) ;
17 }
18

19 l e avePar s e r ( "term" ) ;
20 return t ;
21 }
22

23 @Override
24 void pre t tyPr in t ( ) {
25 operands . get ( 0 ) . p r e t tyPr in t ( ) ;
26 for ( int i = 1 ; i < operands . s i z e ( ) ; i++) {
27 System . out . p r i n t ( "␣" + oprs . get ( i −1). kind + "␣" ) ;
28 operands . get ( i ) . p r e t tyPr in t ( ) ;
29 }
30 }
31 }

1 import java . u t i l . ArrayList ;
2

3 class Factor extends ESyntax {
4 ArrayList<Atom> operands = new ArrayList <>();
5 ArrayList<Token> oprs = new ArrayList <>();
6

7 stat ic Factor parse ( Scanner s ) {
8 ente rPar s e r ( " f a c t o r " ) ;
9

10 Factor f = new Factor ( ) ;
11 f . operands . add (Atom . parse ( s ) ) ;
12 while ( s . curToken ( ) . kind == TokenKind . multiplyToken | |
13 s . curToken ( ) . kind == TokenKind . divideToken ) {
14 f . oprs . add ( s . curToken ( ) ) ;
15 s . readNextToken ( ) ;
16 f . operands . add (Atom . parse ( s ) ) ;
17 }
18

19 l e avePar s e r ( " f a c t o r " ) ;
20 return f ;
21 }
22

23 @Override
24 void pre t tyPr in t ( ) {
25 operands . get ( 0 ) . p r e t tyPr in t ( ) ;
26 for ( int i = 1 ; i < operands . s i z e ( ) ; i++) {
27 System . out . p r i n t ( "␣" + oprs . get ( i −1). kind + "␣" ) ;
28 operands . get ( i ) . p r e t tyPr in t ( ) ;
29 }
30 }
31 }

1 abstract class Atom extends ESyntax {
2 stat ic Atom parse ( Scanner s ) {
3 ente rPar s e r ( "atom" ) ;
4

5 Atom a ;
6 i f ( s . curToken ( ) . kind == TokenKind . le f tParToken )
7 a = InnerExpr . parse ( s ) ;
8 else
9 a = Number . parse ( s ) ;
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10

11 l e avePar s e r ( "atom" ) ;
12 return a ;
13 }
14 }

1 class InnerExpr extends Atom {
2 Express ion expr ;
3

4 stat ic InnerExpr parse ( Scanner s ) {
5 ente rPar s e r ( " inner ␣ expr " ) ;
6

7 InnerExpr i e = new InnerExpr ( ) ;
8 s . readNextToken ( ) ; // Skip pas t ’ ( ’ .
9 i e . expr = Express ion . parse ( s ) ;

10 s . readNextToken ( ) ; // Skip pas t ’ ) ’ .
11

12 l e avePar s e r ( " inner ␣ expr " ) ;
13 return i e ;
14 }
15

16 @Override
17 void pre t tyPr in t ( ) {
18 System . out . p r i n t ( " ( " ) ; expr . p r e t tyPr in t ( ) ;
19 System . out . p r i n t ( " ) " ) ;
20 }
21 }

1 class Number extends Atom {
2 int va l ;
3

4 stat ic Number parse ( Scanner s ) {
5 ente rPar s e r ( "number" ) ;
6

7 Number n = new Number ( ) ;
8 n . va l = s . curToken ( ) . numVal ;
9 s . readNextToken ( ) ;

10

11 l e avePar s e r ( "number" ) ;
12 return n ;
13 }
14

15 @Override
16 void pre t tyPr in t ( ) {
17 System . out . p r i n t ( va l ) ;
18 }
19 }

1 import java . i o . ∗ ;
2 import java . u t i l . ∗ ;
3

4 class Scanner {
5 private LineNumberReader s ou r c eF i l e = null ;
6 private St r ing curFileName ;
7 private ArrayList<Token> curLineTokens = new ArrayList <>();
8

9 Scanner ( S t r ing f i leName ) {
10 curFileName = fi leName ;
11 try {
12 s ou r c eF i l e = new LineNumberReader (
13 new InputStreamReader (
14 new Fi leInputStream ( f i leName ) ,
15 "UTF−8" ) ) ;
16 } catch ( IOException e ) {}
17 }

3



18

19 public Token curToken ( ) {
20 while ( curLineTokens . isEmpty ( ) ) {
21 readNextLine ( ) ;
22 }
23 return curLineTokens . get ( 0 ) ;
24 }
25

26 void readNextToken ( ) {
27 i f ( ! curLineTokens . isEmpty ( ) )
28 curLineTokens . remove ( 0 ) ;
29 }
30

31 private void readNextLine ( ) {
32 curLineTokens . c l e a r ( ) ;
33

34 // Read the next l i n e :
35 St r ing l i n e = null ;
36 try {
37 l i n e = sou r c eF i l e . readLine ( ) ;
38 i f ( l i n e == null ) {
39 s ou r c eF i l e . c l o s e ( ) ; s ou r c eF i l e = null ;
40 l i n e = "" ;
41 }
42 } catch ( IOException e ) {}
43

44 // Were the r e any more l i n e s to read?
45 i f ( s ou r c eF i l e == null ) {
46 curLineTokens . add (new Token (TokenKind . eofToken ) ) ;
47 }
48

49 // Find a l l the tokens :
50 int pos = 0 ;
51 while ( pos < l i n e . l ength ( ) ) {
52 char c = l i n e . charAt ( pos++);
53

54 i f ( i sD i g i t ( c ) ) {
55 curLineTokens . add (new Token ( In t eg e r . pa r s e In t ( ""+c ) ) ) ;
56 } else i f ( c == ’+’ ) {
57 curLineTokens . add (new Token (TokenKind . addToken ) ) ;
58 } else i f ( c == ’− ’ ) {
59 curLineTokens . add (new Token (TokenKind . subtractToken ) ) ;
60 } else i f ( c == ’ ∗ ’ ) {
61 curLineTokens . add (new Token (TokenKind . multiplyToken ) ) ;
62 } i f ( c == ’ / ’ ) {
63 curLineTokens . add (new Token (TokenKind . divideToken ) ) ;
64 } else i f ( c == ’ ( ’ ) {
65 curLineTokens . add (new Token (TokenKind . le f tParToken ) ) ;
66 } else i f ( c == ’ ) ’ ) {
67 curLineTokens . add (new Token (TokenKind . rightParToken ) ) ;
68 }
69 }
70 for (Token t : curLineTokens )
71 System . out . p r i n t l n ( "E␣ scanner : ␣Read␣a␣" + t ) ;
72 }
73

74 private boolean i sD i g i t (char c ) {
75 return ’ 0 ’<=c && c<=’ 9 ’ ;
76 }
77 }

1 class Token {
2 TokenKind kind ;
3 int numVal ;
4

5 Token (TokenKind k ) {
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6 kind = k ;
7 }
8

9 Token ( int nVal ) {
10 kind = TokenKind . numberToken ; numVal = nVal ;
11 }
12

13 public St r ing toS t r i ng ( ) {
14 St r ing s = kind . t oS t r i ng ( ) ;
15 i f ( kind == TokenKind . numberToken ) s += " : "+numVal ;
16 return s ;
17 }
18 }

1 enum TokenKind {
2 numberToken ( "number" ) ,
3 addToken ( "+" ) ,
4 subtractToken ( "−" ) ,
5 multiplyToken ( "∗" ) ,
6 divideToken ( "/" ) ,
7 l e f tParToken ( " ( " ) ,
8 rightParToken ( " ) " ) ,
9 eofToken ( "e−o−f " ) ;

10

11

12 private St r ing image ;
13

14 TokenKind ( St r ing s ) {
15 image = s ;
16 }
17

18 public St r ing toS t r i ng ( ) {
19 return image ;
20 }
21 }
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