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Fall 2011

For this Homework, we’ll be exploring the following code, which is a copy of the Java file you can
download from http://www.csupomona.edu/~ajvondrak/cs/240/11/fall/lecture/Parser.java.

1 import java.util.Scanner;

2 import java.util.Stack;

3
4 interface Expr {}

5
6 class Atom implements Expr {

7 String value;

8
9 public Atom(String value) { this.value = value; }

10
11 public String toString () { return value; }

12 }

13
14 class List <E> implements Expr {

15 private Node <E> head;

16
17 public List(E... elements) {

18 head = null;

19
20 for(int i = elements.length - 1; i >= 0; i--) {

21 head = new Node <E>( elements[i], head);

22 }

23 }

24
25 public void append(E element) {

26 if (head == null) {

27 head = new Node <E>(element , null);

28 }

29 else {

30 Node <E> last = head;

31 while (last.link != null) last = last.link;

32 last.link = new Node <E>(element , null);

33 }
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34 }

35
36 public String toString () {

37 String s = "( ";

38 Node <E> elements = head;

39 while (elements != null) {

40 s += elements.data + " ";

41 elements = elements.link;

42 }

43 return s + ")";

44 }

45
46 private class Node <E> {

47 E data;

48 Node <E> link;

49
50 public Node (E data , Node <E> link) {

51 this.data = data;

52 this.link = link;

53 }

54 }

55 }

56
57 class UnclosedListException extends Exception { }

58
59 public class Parser {

60 public static List <Expr > parse(String [] tokens)

61 throws Exception {

62 Stack <List <Expr >> stack = new Stack <List <Expr >>();

63
64 stack.push(new List <Expr >());

65
66 for (String token : tokens) {

67 if (token.equals("(")) {

68 stack.push(new List <Expr >());

69 }

70
71 else if (token.equals(")")) {

72 List <Expr > toAppend = stack.pop ();

73 stack.peek (). append(toAppend );

74 }

75
76 else {

77 stack.peek (). append(new Atom(token ));

78 }
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79 }

80
81 if (stack.size() > 1)

82 throw new UnclosedListException ();

83
84 return stack.pop();

85 }

86
87 public static void main(String [] args) throws Exception {

88 Scanner in = new Scanner(System.in);

89 while(true) {

90 System.out.print("lisp > ");

91 String line = in.nextLine ();

92 try {

93 System.out.println(parse(line.split("\\s+")));

94 }

95 catch (UnclosedListException ule) {

96 System.out.println("Missing right paren.");

97 }

98 }

99 }

100 }

1. Download the code and test it out by compiling and running it. What does it output for the
following inputs?

(a) ( 1 2 3 )

(b) (1 2 3)

(c) ( 8 6 7 ( 5 3 0 9 ) )

(d) ( 3 1 4 ( 1 5 ( 9 2 ) 6

2. Come up with your own examples to test out the code. Give at least three different inputs,
and their corresponding outputs. What Java structures do the outputs respectively represent?

3. Explain (in sufficiently detailed English) what the code does: how each line/part works, why
they’re written in such a way, the algorithms at use, etc.
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