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Exanmpl e 2.1 Wil elDeno.j ava

Copyri ght 2003 Bill Canpbell and Ethan Bol ker
A class for illustrating the while-statenent. A typical run:

% java Wil elDenp
Enter integer (a negative to stop): 4
4 is non-negative.
Enter integer (a negative to stop): -3

Enter integer (a negative to stop): 5

5 is non-negati ve.

Enter integer (a negative to stop): -2

Finally, enter integer you want to count to: 12
Count 1 to 12: 123456789 10 11 12

19 public class Wil elDeno

20 {

public static void main( String[] args )

{
Terminal terminal = new Termnal (); // for input and out put
/] while tests a condition
int n =termnal.readlnt("Enter integer (a negative to stop):
while ((n>0) {
termnal.printin( n +" is non-negative." );
n =termnal.readlnt("Enter integer (a negative to stop):
}
termnal.printin();
/1 while tests a bool ean variabl e
bool ean nmore = true;
while ( more ) {
n =termnal.readlnt("Enter integer (a negative to stop):
if (n>0) {
terminal.printin( n + " is non-negative." );
}
el se {
more = fal se;
}
}
// while used for counting
n = termnal.
readint ("Finally, enter integer you want to count to: ");
int i =1;
termnal.print( "Count 1 to " +n +'
while (i <=n) {
termnal.print( " " +1i );
i++ /] same asi =i +1
}
termnal.println();
}
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1 // Exanple 2.2 joi/exanpl es/ Wil e2Denp. java

2 /1

3 /1

4 /] Copyright 2003 Bill Canpbell and Ethan Bol ker

5

6 // Aclass for illustrating the while-statenent. A typical run:
7 11

8 /I % java Wil e2Denp

9 // Enter integer: 10

10 // Fibonacci nunbers <= 10: 112 3538

11 // Fibonacci nunbers <= 10: 112 3 5 8

12 // First 10 Fibonacci nunbers: 1 1 2 3 5 8 13 21 34 55
13

14 public class Wil e2Deno

15 {

16 public static void main( String[] args )

17 {

18 Terminal terminal = new Terminal(); // for input and output
19

20 // Pronpt for and read a single integer.

21 int n =ternmnal.readlnt( "Enter integer: " );
22

23 /1 while tests a condition

24 termnal .print( "Fibonacci nunbers <= " + n + ":" );
25 int thisOne = 1;

26 int lastOne = 1;

27 while ( lastOne <= n ) {

28 termnal.print( " " + lastOne );

29 int nextOne = thisOne + | astOne;

30 | ast One = t hi sOne;

31 t hi sOne = next One;

32 }

33 termnal.printin();

34

35 /1 while tests a bool ean variable

36 termnal .print( "Fibonacci nunbers <= " + n + ":" );
37 thisOne = 1;

38 lastOne = 1,

39 bool ean nore = true;

40 while ( nore ) {

41 if ( lastOne > n ) {

42 nmore = fal se;

43 }

44 el se {

45 terminal.print( " " + lastOne );

46 int nextOne = thisOne + | ast One;

a7 | ast One = t hi sOne;

48 thi sOne = next One;

49 }

50 }

51 termnal.printin();

52

53 /1 while used for counting

54 termnal.print( "First * + n + " Fibonacci nunbers:" );
55 thisOne = 1;

56 lastOne = 1;
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57 int i =1;

58 while (i <=n) {

59 terminal.print( " " + lastOne );
60 int nextOne = thisOne + | ast Ong;
61 | ast One = t hi sOne;

62 t hi sOne = next One;

63 i++, // sane as 'i =i + 1;°’
64 }

65 termnal.printin();

66 }

67 }
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1 // Exanple 2.3 |fDenp.java 57 if (var == 0 ) {
2 /1 58 termnal.println("because it’s zero ");
3 /1 59 }
4 /] Copyright 2003 Bill Canpbell and Ethan Bol ker 60 }

5 61 el se {
6 62 terminal.println( "negative" );
7 Il Aclass illustrating the if-statement. A typical run: 63 }
8 [/ 64 }
9 /I % java |fDeno 65 }
10 // Enter an integer: O

11 // If 0 is negative, say hello:

12 // isNegative is false

13 // The integer 0 is zero

14 // Finally: 0 is still nonnegative

15 // because it's zero

16

17 public class |fDenp

18 {

19 public static void main( String[] args )

20 {

21 Terminal termnal = new Terminal (); // for input and out put
22

23 /1 Pronpt for and read a single integer.

24 int var = termnal.readlnt( "Enter an integer: " );

25

26 /'l sinple if statenent

27 terminal.printin( "If " + var + " is negative, say hello:" );
28 if (var < 0) {

29 termnal.printin( "hello" );

30 }

31

32 // an if-else statenent testing a bool ean vari able

33 bool ean isNegative = ( var <0 );

34 if (isNegative) {

35 termnal.println( "isNegative is true" );

36 }

37 el se {

38 terminal.println( "isNegative is false" );

39 }

40

41 I/ if-else-if statenent

42 termnal.print( "The integer " + var + " is ");

43 if (var > 0) {

44 termnal.println("positive");

45 }

46 else if (var < 0) {

47 termnal.println( "negative" );

48 }

49 else { /] just one case left!

50 termnal.println( "zero" );

51 }

52

53 /1 finally, nested if-(if)-else: note the indenting

54 termnal.print( "Finally: " + var + " is still ");

55 if (var >= 0) {

56 termnal.println("nonnegative");
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/1 Exanple 3.1 joi/exanpl es/StaticDenp.java

11

11

/1 Copyright 2003 Bill Canpbell and Ethan Bol ker

/1 Denpnstrate the interplay between static nenbers (fields and met hods)
/1 and instance (non-static) menbers.
/1

/1 % java StaticDenp

10 // 0: counter = 1; objectField =0
11 // StaticDeno.classMethod() = 100

12 // classMethod() = 100

13 // 1: counter = 2; objectField =1
14 // StaticDeno.classMethod() = 101

15 // classMethod() = 101

16 // 2: counter = 3; objectField =2
17 // StaticDeno.classMethod() = 103

18 // classMethod() = 103

19 // 3: counter = 4; objectField = 3
20 // StaticDeno.classMethod() = 106

21 // classMethod() = 106

22 /] 4. counter = 5; objectField = 4
23 /] StaticDeno.classMethod() = 110

24 |/ classMethod() = 110
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25 /]

26 // last classMethod() = 110

27

28 public class StaticDenp

29 {

30 /] Declare three (static) class variables

31 /Il A class variable is associated with the (one) class.

32

33 private static int counter = O;

34 private static int classVar = 0;

35 private static Termnal termnal = new Term nal ();

36

37 int objectField = 0; I/ an instance variable; one per object
38

39 /1 The constructor keeps track of how many StaticDenp objects
40 /1 have been constructed.

41

42 public StaticDeno( int objectFieldValue )

43 {

44 objectField = objectFieldValue; // set the instance variable
45 counter++; // increment counter (counting the StaicDenos made)
46 }

47

48 public void instanceMet hod()

49 {

50 /'l Instance nmethods can refer to both instance variables
51 // and cl ass vari abl es.

52

53 termnal.println( "counter =" + counter +

54 ", objectField =" + objectField );

55 classVar = classVar + objectField;
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57 }

58

59 public static int classMethod()

60 {

61 /1 Cass nmethods nay refer only to class variables
62 /1 (and other class nethods), as well as to |ocal variables.
63

64 /1 \What happens if we comment out the next |ine?
65 int counter = 100;

66

67 return counter + classVar;

68 }

69

70 public static void main( String[] args )

71 {

72 for (int i =0; i <5; i++) {

73 StaticDemp sd = new StaticDemo( i );

74 terminal.print( i +": " );

75 sd. i nst anceMet hod() ;

76

77 [/ classMet hod()

78 11 is equivalent to

79 // StaticDeno. cl assMet hod()

80 terminal.println( "StaticDeno.classMethod() ="
81 + StaticDeno. cl assMet hod() );
82 terminal.println( "classMethod() ="

83 + classMet hod() );

84 }

85 termnal.printin();

86 terminal.println( "last classMethod() =" + classMethod() );
87 }

88 }
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/1 % java ForDenp
/1l Enter integer: 7
10 // 7 integers startingat 0: 0123456

1 // Exanple 3.2 joi/exanpl es/ For Deno. java

2 I/

3 /1

4 /] Copyright 2003 Bill Canpbell and Ethan Bol ker

5

6 // Aclass illustrating the For-statenment. A typical run:
7 11

8

9

11 // First 7 Fibonacci nunbers (for): 11235813

12 // First 7 Fibonacci nunbers (while): 112 35 8 13

13 // 49 @s:

14 /]

15 //

16 //

17 /1

18 //

19 //

20 /1

21

22 public class ForDenp

23 {

24 public static void main( String[] args )

25 {

26 Terminal terminal = new Termnal(); // for input and output
27

28 // Pronpt for and read a single integer.

29 int n=ternmnal.readlnt( "Enter integer:" );

30

31 terminal.print( n+ " integers starting at 0:" );
32 for (int i =0; i <n; i++) {

33 termnal.print( " " +1i ); [// all one one line
34 }

35 termnal.printin(); /1 the newine
36

37 /1 Build Fibonacci nunmbers 1, 1, 2, 3, 5, 8,

38 /1 by adding |last two together to make the next
39 Il Use three int variables and a | oop:

40

41 int thisOne, |astOne, nextOne;

42 termnal.printin( "First " + n + " Fibonacci nunbers:" );
43

44 termnal.print("(for): ")

45 thisOne = 1,

46 lastOne = 1,

47 for (int i =1; i <= i++ ) {

48 termnal.print( " " + lastOne );

49 next One = thisOne + | astOne;

50 | ast One = t hi sOne;

51 t hi sOne = next One;

52 }

53 termnal.println();

54

55 // Since i is never used in the body of the previous |oop

56 // we can count down to get the same output:
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57 termnal.print("(for, counting down):" );
58 thisOne = 1;

59 | astOne = 1,

60 for ( int counter = n; counter > 0; counter-- ) {
61 terminal.print( " " + lastOne );

62 next One = thisOne + | astOne;

63 | ast One = thi sOne;

64 t hi sOne = next One;

65 }

66 terminal.println();

67

68 /!l Replace the for loop with a while |oop
69 termnal.print("(while): ")
70 thisOne = 1;

71 | ast One = 1;

72 int i =1;

73 while (i <=n) {

74 terminal.print( " " + lastOne );

75 next One = thisOne + |astOne;

76 | ast One = t hi sOne;

77 thi sOne = next One;

78 i ++;

79 }

80 termnal.printin();

81

82 terminal.println("Nested for loops: " + (n*n) +" @s:" );
83 for (int row=1; row<=n; rowt ) {
84 for (int col = 1; col <=n; col++ ) {
85 termnal.print( " @ );

86 }

87 termnal.printin();

88 }

89 }

90 }
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1 // Exanple 3.3 joi/exanpl es/ BreakAndCont i nueDenp. j ava

2 I/

3 /1

4 /] Copyright 2003 Bill Canpbell and Ethan Bol ker

5

6 public class BreakAndConti nueDenop

7

8 private static Termnal t = new Term nal ();

9

10 public static void main( String[] args )

11 {

12 t.println("invoking | oop");

13 Br eakAndCont i nueDeno. l oop(); // could say just loop();
14 t.printin("returned fromloop, |eaving nain");
15 }

16

17 private static void |oop()

18 {

19 t.printIn("starting infinite | oop");

20 while( true ) {

21 String command = t.readWrd(

22 "normal, break, continue, return, exit, oops ? > ");
23 if (command.startsWth("n")) {

24 t.printIn("nornal flow of control");

25 }

26 if (command.startsWth("b")) {

27 t.println("break fromlooping");

28 break;

29 }

30 if (command.startsWth("c")) {

31 t.println("continue |ooping");

32 conti nue;

33 }

34 if (command.startsWth("r")) {

35 t.printin("return prematurely fromloop method");
36 return;

37 }

38 if (command.startsWth("e")) {

39 t.println("exit prematurely from progrant');
40 System exit(0);

41 }

42 if (command.startsWth("o0")) {

43 t.println("programabout to crash ...");
44 Termnal foo = null;

45 foo.println("crash the progrant);

46 }

47 t.printIn("last line in | oop body");

48 }

49 t.printin("first line after |oop body");

50 t.printIn("returning normally fromloop method");
51 }
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Exanmpl e 4.1 joi / exanpl es/ ConmandLi neAr gsDeno. j ava

Copyri ght 2003 Bill Canpbell and Ethan Bol ker

A class illustrating the use of command |ine argunents.
% java CommandLi neArgsDenp foo bar "b g"

Echo command |ine argunents,

surrounded by |...|

| foo|

| bar |

|'b ql

Note the use of quotes to get enbedded bl anks.

public class CommandLi neAr gsDenp

{

public static void main( String[] args )

{

Systemout. println("Echo command |ine argunents, ");

System out . println("surrounded by ")

for (int i =0; i <args.length; i++) {
Systemout.println(’|’ + args[i] +'|");
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// Build an array of Fibonacci nunbers 1, 1, 2, 3, 5, 8,
// and play with it. Sanple output:

10 //

11 // % java ArrayDeno 8

12 // Sumfirst 8 Fibonacci nunbers

13 // 1123581321

14 // total: 54

15 /1

16 // First 8 Fibonacci nunbers (reverse order)
17 // 2113853211

18 // Every other fib

1 // Exanple 4.2 joi/exanples/ArrayDenp. java

2 I/

3 /1

4 /] Copyright 2003 Bill Canpbell and Ethan Bol ker
5

6 // Aclass illustrating arrays

7 11

8

9

19 // 1 1

20 /1 3 2

21 /I 5 5

22 117 13

23

24 public class ArrayDenp

25 {

26 public static void main( String[] args )

27 {

28 int n=26; // default

29 if (args.length > 0) {

30 n = Integer.parselnt(args[0]);

31 }

32

33 int[] fibs = newint[n]; // declare and create array
34

35 fibs[0] = fibs[1] = 1; /Il fill first two positions
36 for (int i =2; i <n; i++) { /] fill the rest

37 fibs[i] = fibs[i-1] + fibs[i-2];

38 }

39

40 // standard idiomfor accunulating total of an array
41 int total = 0;

42 Systemout.printIn("Sumfirst * + n + " Fibonacci nunbers");
43 for (int i =0; i <n; i++) {

44 Systemout.print(fibs[i] +" ");

45 total += fibs[i];

46 }

47 Systemout.printIn("\ntotal: " + total);

48 Systemout. println();

49

50 System out .

51 println("First " + n + " Fibonacci nunbers (reverse order)");
52 for (int i =n-1; i >=0; i--) {

53 Systemout.print(fibs[i] + " ");

54 }

55 Systemout. println();
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57 Systemout.println("Every other fib");

58 for (int i =0; i <n; i +=2){

59 Systemout.printin((i+1) + "\t" + fibs[i]);
60 }

61 Systemout. printlin();

62 }

63 }
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27 {

inport java.util.

Exanmpl e 4.3 ArraylLi st Denp. j ava

Copyri ght 2003 Bill Canpbell and Ethan Bol ker
Tell the java

the java.util

conpiler that the ArrayList class is in
part of the library.

Arrayli st;

Exercise the nmost inportant parts of the Arraylist API.
% java Arrayli st Denmo

Create a list containing three SinpleQObjects.
0 zero

1 one

2 two

Repl ace the object at position O.

Put a new object at 2 and push the rest along.
Print out the list again.

0 new zero

1 one

2 one point five

3 two

public class ArraylistDenp

public static void main( String[] args )

{

Systemout.printin("Create a list contai

ing three SinpleObjects.

// Create a new, enpty ArraylList
/1 with the ArrayList constructor.
ArrayLi st myList = new ArrayList();

// Put three things on it with the add()
// method - each add appends to the list.
nmyLi st. add(new Si npl eQbj ect ("zero"));
nyLi st.add(new Si npl eCbj ect ("one"));

nyLi st.add(new Si npl eCbj ect ("two"));

/1 Print the list with a for | oop.
I/ size() method tells howlong the list is.
/1 get(int index) nethod retrieves value stored at position index
/1 The (SinpleObject) cast tells Java what type of thing you got
for (int i =0; i < myList.size() ; i++) {
Si npl eQoj ect foo = (SinpleChject)nyList.get(i);
Systemout.println(i + "\t" + foo.nane);
}
I/ set(int index) nethod changes value stored at position index

Systemout. println("Replace the object at position 0.");
nmyLi st.set (0, new Si npl e(oj ect ("new zero"));

Systemout.println("Put a new object at 2 and push the rest al ong
nyLi st.add(2, new Sinpl eChject("one point five"));
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57

58 Systemout.printin("Print out the list again.");
59 for (int i =0; i <nyList.size() ; i++) {

60 Si npl e(oj ect foo = (Sinpl eoject)nyList.get(i);
61 Systemout.println(i + "\t" + foo.nane);

62 }

63 }

64

65 // This really sinple class exists only to provide

66 /1 things to put in the ArraylList.

67 /1

68 // 1t's an inner class, declared inside the ArrayLi st Denp
69 I/ class, which is its scope.

70 /1

71 // Since it's visible only here, we are using a public
72 // nanme field rather than a private field and a public
73 /1 get Nane()

74

75 private static class SinpleOject {

76

77 public String nane;

78

79 public Sinpleject( String nane ) {

80 this. name = naneg;

81 }

82 } /1 end of body of inner class Sinplebject

83

84 } // end of body of Arraylist Deno

/1 note cast!
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/1 Exanple 4.4 joi/exanpl es/ TreeMapDeno. j ava

11

11

/1 Copyright 2003 Bill Canpbell and Ethan Bol ker

i mport java.util.TreeMap;
import java.util.lterator;
inport java.util. Set;

i nport java.util.Collection;
10 inport java.util.Map;
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12 // Aclass illustrating the use of TreeMap. A typical run:
13 /1

14 // % java TreeMapDeno

15 // Store 3 wapped ints, keys "one"
16 // The wapped int stored for "two'
17 /1

18 // Iterate over keys, get each val ue.
19 // Note that key order is aphabetical:
20 // The value for key one is 1

21 /1 The value for key three is 3

22 /] The value for key two is 2

23 /1
24 /]
25 /1
26 /1
27 11
28 /1
29 /] Iterate over the key-value pairs:

30 // The value for the entry with key one is 1
31 // The value for the entry with key three is 3
32 // The value for the entry with key two is 2
33 /1

34 // How a TreeMap represents itself as a String:
35 // {one=1, three=3, two=2}

36 //

37 I/ Store a different value at key "two
38 // {one=1, three=3, two=2222}

39 //

40 // Store nmap.get( "one" ) at key "two"
41 /I {one=1, three=3, two=1}

"two", "three".
is 2

terate over the val ues:

NWEFE —

42 /]

43 /] A TreeMap with Integer keys mapping to String val ues

44 /| {1=1, 2=I1, 3=I11}

45 || %

46

47 public class TreeMapDeno

48 {

49 public static void main( String[] args )

50 {

51 Terminal terminal = new Termnal (); // for input and out put
52

53 TreeMap map = new TreeMap();

54

55 // Put in some ints (each wapped up as an |nteger object)

56 termnal . println(
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57 "Store 3 wrapped ints, keys \"one\", \"two\", \"three\".");
58 map. put ("one", new I nteger(1l) );

59 map. put ("two", new | nteger(2) );

60 map. put ("three", new Integer(3) );

61

62 /1 get the value associated with a key;

63 /1 notice the required cast.

64 I nteger wrappedint = (Integer) nap.get( "two" );

65

66 /1 And print the wapped int

67 termnal.printin( "The wapped int stored for \"two\" is "
68 + wrappedlint);

69

70

71 /1 The set of keys.

72 Set keys = map. keySet () ;

73 /1 The iterator over this "set" of keys will return

74 /'l the keys in key-order.

75 termnal.printin( "\nlterate over keys, get each value." );
76 terminal.printin( "Note that key order is aphabetical:" );
77 Iterator keyslterator = keys.iterator();

78 while ( keyslterator.hasNext() ) {

79 String key = (String) keyslterator.next();

80 terminal.println( "The value for key " + key + " is "
81 + ((I'nteger) nap.get( key)) );

82 }

83

84 /1 1terate over the collection of values;

85 /1 notice the order is the same (ie the key-order).

86 terminal.println( "\nlterate over the values:" );

87 Iterator valueslterator = map.values().iterator();

88 while ( valueslterator.hasNext() ) {

89 terminal.printin( ((Integer) valueslterator.next()));
90 }

91

92 /1 The set of Map.Entry objects (key-value pairs);

93 /1 Map.Entry is an inner class of Mp.

94

95 /1l Iterate over the entries.

96 termnal.printin( "\nlterate over the key-value pairs:" );
97 Iterator entrieslterator = map.entrySet().iterator();

98 while ( entrieslterator.hasNext() ) {

99 Map. Entry entry = (Map. Entry) entrieslterator.next();
100 terminal.println( "The value for the entry with key "
101 + entry.getKey() + " is "

102 + ((Integer) entry.getValue()));

103 }

104

105 /1 how a TreeMap represents itself as a String:

106 termnal . println(

107 "\ nHow a TreeMap represents itself as a String:");
108 termnal .println(nmap.toString());

109 terminal.println();

110

111 // W can overwite the value stored under a key

112 termnal . println(
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113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136 }

"Store a different value at key \"two\"");
map. put ("two", new | nteger(2222));
termnal .println(map.toString());
termnal.println();

/1l We can store the sane val ue under two keys
termnal . println(

"Store map.get( \"one\" ) at key \"two\"");
map. put ("two", map.get( "one" ) );
termnal.println(map.toString());
termnal.printin();

// And keys don't necessarily have to be Strings;
/1 Here's a TreeMap napping Integers to strings.
termnal . println(
"A TreeMap with Integer keys mapping to String val ues");
map = new TreeMap();
map. put( new Integer( 1), "I" );
mep. put ( new Integer( 2 ), "II" );
map. put ( new Integer( 3 ), "Il1" );
termnal .println(map.toString());
termnal.println();
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1 // Exanple 5.1 joi/exanpl es/SwitchDenp.java

2 /1

3 /1

4 /] Copyright 2003 Bill Canpbell and Ethan Bol ker
5

6 // Aclass illustrating the Switch statenent

7

8 /I % java SwitchDenp

9 // Enter an integer: 2

10 // two

11 // Notice the inportance of the breaks!

12 // The sane statenent without the breaks:

13 // two

14 // three

15 // Not one, two or three!

16 // Enter a character: y

17 // yes

18 /1 %

19

20 public class Sw tchDeno

21 {

22 public static void main( String[] args )

23 {

24 Terminal termnal = new Term nal ();

25

26 int i =termnal.readlnt( "Enter an integer: " );
27

28 switch (i) {

29 case 1:

30 terminal.println( "one" );

31 br eak;

32 case 2:

33 termnal.printin( "two" );

34 br eak;

35 case 3:

36 termnal.printin( "three" );

37 br eak;

38 defaul t:

39 termnal.println( "Not one, two or three!" );
40 }

41

42 termnal.printin( "Notice the inportance of the breaks!" );
43 termnal.printin( "The same statement without the breaks:" );
44

45 switch (i) {

46 case 1:

47 termnal.printin( "one" );

48 case 2:

49 terminal.println( "two" );

50 case 3:

51 termnal.printin( "three" );

52 defaul t:

53 terminal.println( "Not one, two or three!" );
54 }

55

56 switch (termnal.readChar( "Enter a character:

" A
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case 'y':
termnal.println(
br eak;

case 'n’:
termnal . println(
br eak;

defaul t:
termnal.println(

yes" );

no" );

"Nei ther yes nor no."
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Exanmpl e 5.2 joi / exanpl es/ Overri di ngDenp. j ava

Copyri ght 2003 Bill Canpbell and Ethan Bol ker

Smal |l programto illustrate overriding and toString()

Here's what the output |ooks like:

% java Overriding jessica Benjamn

Terminal t = new Term nal ();

nobj = new NanmedObj ect( args[0] );

nobj .toString(): j essica

nobj : jessica

nobj . t oStri ngfronObj ect (): NanedCbj ect @O06f df 64
nobj = new NanedObj ect( args[1] );

nobj .toString(): benj am n

nobj : benj am n

nobj . t oSt ri ngfronObj ect (): NanedCbj ect @103df 64

toString(): Ter m nal @01bdf 64
t: Ter ni nal @01bdf 64

24 public class Overridi ngDenp

17/
2 1/
3 /1
4 1
5
6 I/
7 11
8 /1
9 /I
10 /1
11 /1
12 /1
13 /1
14 //
15 /1
16 /1
17 11
18 /1
19 /1
20 /1
21 /1
22 /1
23
25 {
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49 }
50
51 //
52 1/
53 //
54
55 [/
56 //

public static void main( String[] args )

{
Terminal t = new Termnal ();
NanedObj ect nobj ;
t.printIn("Termnal t = new Terminal();");
t.println("nobj = new NamedObject( args[O0] );");
nobj = new NanmedObj ect( args[0] );
t.println( "nobj.toString(): " + nobj.toString() );
t.println( "nobj: " + nobj );
t.printIn( "nobj.toStringfrontbject(): " +
nobj . t oSt ri ngfronmObj ect());
t.println("nobj = new NamedCbject( args[1] );");
nobj = new NanmedObj ect( args[1] );
t.printIn( "nobj.toString(): " + nobj.toString() );
t.println( "nobj: " + nobj );
t.println( "nobj.toStringfrombject(): " +
nobj . t oSt ri ngfronmObject());
t.printIn( "\ntoString(): "+ t.toString() );
t.println( "t: "+ t);
}

A sinple class whose instances have one field
and several toString nmethods. Visible only inside
the Overridi ngDeno cl ass.

you can put two classes in one file as long as only one of them
is public
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57

58 class NanedObject // extends Object, by default
59 {

60 private String nane;

61

62 /'l constructor does the obvious thing
63

64 publ i c NamedCbj ect( String nane )

65 {

66 this.nane = nang;

67 }

68

69 // override toString in class bject
70

71 public String toString()

72 {

73 return nane;

74 }

75

76 /| access to the overridden nethod using super
77

78 public String toStringfromject()

79 {

80 return super.toString();

81 }

82 }
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/1 % java Equal sDenp

/1 Different objects, sanme field:

10 // el == ellLookAlike -> fal se
11 // el.equal s( elLookAlike ) -> true
12 // Same object:

1 // Exanple 5.3 joi/exanpl es/ Equal sDenp. j ava

2 I/

3 /1

4 /] Copyright 2003 Bill Canpbell and Ethan Bol ker
5

6 // Aclass illustrating == and equal s().

7 11

8

9

13 // el == elToo -> true

14 7/

15 // Different ArrayLists with equal (but not ==) el enents:
16 // alist0O == alistl -> fal se

17 // alistO.equals(alistl) -> true

18 //

19 // Different TreeMaps with equal keys
20 // mapping to equal (but !'=) val ues:

21 // tmap0 == tmapl -> fal se
22 /] tmap0.equal s(tmapl) -> true
23 /1

24 /] tmap0.toString() -> {sillykey = Equal sDeno val ue 1}
25 /] tmapl.toString() -> {sillykey = Equal sDeno val ue 1}
26 // Are these Strings == ? fal se
27 |l Are these Strings equal ? true

29 inport java.util.ArrayList;
30 inport java.util.TreeMp;

31

32 public class Equal sDenp

33 {

34 Il Properties of an Equal sDeno obj ect.

35 /1

36 /] Override equals: two of these objects are equal if
37 I/ their integer field has the same (i.e. ==) val ue.
38 /1

39 /1 \When you override equals it's custonary to override
40 // toString too, so that equal objects return the equal
41 /1 Strings, so we do.

42

43 private int field,

44

45 public Equal sDemo( int field)

46 {

47 this.field = field,

48 }

49

50 public bool ean equal s( Ooj ect other )

51 {

52 return (other instanceof Equal sDenp)

53 &% (this.field == ((Equal sDenp)other).field);
54 }

55

56 public String toString()
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57 {

58 return " Equal sDenp value " + field;

59 }

60

61 public static void main( String[] args )

62 {

63 Terminal t = new Terminal ();

64

65 /1 Equal sDermp obj ect == vs equal s()

66 Equal sDeno el = new Equal sDeno( 1 );

67 Equal sDenp ellLookAl i ke = new Equal sDemo( 1 ); // sanme field.
68 Equal sDenp elToo = el; /1 same object
69

70 t.printIn("Different objects, sanme field:");

71 t.printIn("el == ellLookAlike -> " + (el == ellLookAlike));
72 t.println("el. equal s( elLookAlike ) -> " + el.equal s( elLookAlik
73 t.println("Same object:");

74 t.printin("el == elToo -> " + (el == elToo0));
75 t.printin();

76

77 /1 Arrays and Maps

78 ArrayList alist0 = new ArrayList();

79 Arraylist alistl = new ArrayList();

80

81 alist0.add( el);

82 alistl.add( elLookAlike );

83

84 t.printIn( "Different ArrayLists with equal (but not ==) elenents
85 t.printIn( "alist0O == alistl -> " + (alist0 == alistl));
86 t.println( "alistO.equals(alistl) ->" + alist0.equals(alistl));
87 t.printin();

88

89 TreeMap tmap0 = new TreeMap();

90 TreeMap tmapl = new TreeMap();

91

92 tmap0. put( "sillykey ", el );

93 tmapl. put( "sillykey ", elLookAlike );

94

95 t.printIn( "Different TreeMaps with equal keys" );

96 t.printIn( "mapping to equal (but !=) values:" );

97

98 t.printin( "tmap0 == tmapl -> " + (tmap0 == tmapl));
99 t.println( "tmap0. equal s(tnmapl) -> " + tmap0. equal s(tmapl));
100 t.printin();

101

102 /Il Test Strings for == and equal

103 String sO = tnap0.toString();

104 String sl = tnmapl.toString();

105 t.printin( "tmap0.toString() -> " + s0);

106 t.printIn( "tmapl.toString() -> " + sl);

107 t.printIn( "Are these Strings == ? "+ (s0 == s1) );

108 t.printIn( "Are these Strings equal ? " + (s0.equal s(sl)) );
109 }

110 }
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/1 Exanple 7.1 joi/exanples/Runpel StiltskinDenp.java

11
Il

/1 Copyright 2003 Bill Canpbell and Ethan Bol ker

-~

/| Practice with sinple exceptions - sone fromthe APlI, one declared here

public class Runpel StiltskinDenp

{

public static void main( String[] args )

{

W zard runpel stiltskin = new Wzard("Runpel Stiltskin");
W zard aNul | W zard =null;

// see if the first command |ine argunent ( args[0] )

// is the right nane

try {
Systemout.printin("ls your nane
runpel stiltskin.guessName(args[0]);
Systemout. println("Yes! How did you guess?");
System exit (0);

+args[0] +?');

}

// come here right away if there is no args[0]

catch (I ndexQut Of BoundsException e) {
Systemout. println( "usage: java Runpel StiltskinDeno guess");
Systemexit(0); // leave the programgracefully

}

I/ come here from guessNane if exception thrown

catch (BadGuessException e) {
Systemerr.printin("sorry -

}

System out. println(
"\nintentionally generate a Null Poi nterException,\n" +
"see what the Exception’s toString nmethod returns");

try {
aNul | W zar d. guessNanme("who am | ?");
}

catch (Exception e) {
Systemout. println(e);
}

Systemout. println(
"\ nExperinent with the printStackTrace() nethod:");

try {
runpel stiltskin. makeM schief ();
}

catch (Exception e) {
e.printStackTrace();

+ args[0] + " is not ny nane");

/] perhaps throw an uncaught | ndexQut Of BoundsExcepti on
System out . println(
"\'nLook for a second command |ine argunent,\n" +
"see what happens if it's not there:" );
Systemout.println(args[1]);
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57 }

58

59 // two inner classes, used only in this file
60 private static class Wzard

61 {

62 private String nang;

63

64 public Wzard( String name )

65 {

66 this. name = nang;

67 }

68

69 public void guessNane( String name )
70 t hrows BadGuessException

71 {

72 if (!name. equal s(this.nane))

73 throw new BadGuessException( );
74 }

75

76 public void makeM schi ef ()

77 t hrows BadGuessException

78 {

79 thi s. guessName("??");

80 }

81 }

82

83 private static class BadGuessExcepti on extends Exception
84 {

85 /1 empty body

86 }

87 1}
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R

A class illustrating the escape character in quoted Strings

% java EscapeDenp

argunent to println out put

"hell o world" hello world
"hel I o\ nwor | d" hell o

wor | d

"\"hello world\"" "hello world"
"hel l o\tworl d" hell o wor | d
"hel | o\ bwor | d" hel I wor | d

Note the use of quotes to get enbedded bl anks.

19 public class EscapeDenp

17/
2 1/
3 /1
4 1
5
6 I/
7 11
8 /1
9 /I
10 /1
11 7/
12 /1
13 /1
14 //
15 /1
16 /1
17 11
18
20 {
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

public static void main( String[] args )

{

Systemout. println("argunent to println\toutput”);

Systemout.print("\"hello world\"\t\t");
Systemout.printin("hello world");

Systemout.print("\"hello\\nworld\"\t\t");
Systemout. println("hello\nworld");

Systemout. print("\"\\\"hello world\\\"\"\t");
Systemout.println("\"hello world\"");

Systemout.print("\"hello\\tworld\"\t\t");
Systemout.println("hello\tworld");

Systemout.print("\"hello\\bworld\"\t\t");
Systemout. println("hello\bworld");
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0));
5));

1 // Exanple 8.2 joi/exanples/StringDenp.java

2 I/

3 /1

4 /] Copyright 2003 Bill Canpbell and Ethan Bol ker

5

6 // Aclass illustrating Strings

7 11

8 /| % java StringDenp

9 // certainly = "yes!"

10 // bankNane = "Dewey, Cheatham and Howe"

11 // bankNane.charAt( 0 ) =D

12 // bankNane.charAt( 5 ) =,

13 // bankNane.indexOf('e') =1

14 // bankNane.indexOf('e', 6) =9

15 // bankNane.indexOf('x') = -1

16 // "cake".conpareTo("care") = -7

17 // bankNane.substring( 7, 12 ) = Cheat

18 // bankNane.substring( 7 ) = Cheat ham and Howe

19 // bankNane.toUpper Case() = "DEWEY, CHEATHAM AND HOWE'
20 // bankNane.replace(’'e’, 'x') = "Dxwxy, Chxatham and Howx"
21 // bankNane.concat("!") = "Dewey, Cheatham and Howe!"

22 /1" xy z \t\b".trim{() ="xy z"

23 Il %

24

25 public class StringDenp

26 {

27 public static void main( String[] args )

28 {

29 Terminal t = new Termnal ();

30

31 String bankNane = "Dewey, Cheatham and Howe";

32 String alias = new String( bankNane );

33 char[] carray = {"y', e, 's’, "I'"};

34 String certainly = new String(carray);

35

36 t.println( "certainly =\"" + certainly + "\"" );
37

38 t.println( "bankNane = \"" + bankNanme + "\"" );
39 t.println( "bankNane.charAt( 0 ) =" + bankName. char At (
40 t.println( "bankNane.charAt( 5 ) =" + bankNane. charAt (
41

42 t.println("bankNane.indexOr('e’) " + bankNane.indexOf('e’));
43 t.println("bankNanme.indexCr('e', =" +

~——

6
44 bankNane. i ndexOf (" e’ , 6)

45 t.println("bankNane.indexCf (' x") + bankNare. i ndexCOF (" X)) ;
46

47 t.println( "\"cake\".conpareTo(\"care\") =" +
48 "cake". conmpareTo("care") );

49

50 t.println( "bankNane.substring( 7, 12 ) =" +
51 bankNanme. substring( 7, 12 ) );

52 t.println( "bankNane.substring( 7 ) =" +

53 bankNane. substring( 7 ) );

54

55 t.println( "bankNane.toUpperCase() = \"" +

56 bankNarme. t oUpper Case() + "\"" );
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t.println( "bankNare.replace(’'e’, 'Xx')
bankNare. repl ace('e’, 'x')

t.println( "bankName.concat (\"!\") =\
bankNare. concat ("!") + "\"" )

t.printin(C "\" x y z \\t\\b\".trim() =

"ooxy z \t\b".trim() + "\""




Jan 31 13:17 2003 Exanple 8.3 ReflectionDenp.java Page 1

1 // Exanple 8.3 joi/exanpl es/Refl ectionDeno.java

2 I/

3 /1

4 /] Copyright 2003 Bill Canpbell and Ethan Bol ker

5

6 inport java.lang.reflect.*;

7

8 // A short programto illustrate how Java uses

9 // class information dynam cally.
10 //
11 // This file declares class Greeting as well as class
12 // ReflectionDenp. Java requires that a public class be
13 // declared in a file that natches its name, but Geeting
14 // is not marked public.
15 //
16 // % java ReflectionDenmp
17 // Geeting@®3dee9 is an instance of class Geeting
18 // classOGtoString(): class Greeting
19 // classO G getNane(): Greeting
20 // fields in class Greeting (not inherited):
21 // name: nessage, type: class java.lang.String
22 // nethods in class Greeting (not inherited):
23 /] invoking hello
24 |/ hello, world!
25 /] Creating an object when you know the name of its class:
26 // g = (Geeting)dass.forName("G eeting").new nstance();
27 /] g.toString(): Geeting@f0472
28 /] Try to create an instance of nonexistent class Foo:
29 /] java.lang. d assNot FoundException: Foo
30
31 public class ReflectionDenp
32 {
33 public static void main( String[] args )
34 {
35 Geeting g = new Geeting();
36 Class classO G = g.getd ass();
37 out(g.toString() + " is an instance of " +
38 classOFGtoString());
39 out("classOrGtoString(): " + classOOGtoString());
40 out("classOrG getName(): " + classOf G getNane());
41
42 out("fields in class Greeting (not inherited):");
43
44 Field[] greetingFields = classOf G getFields();
45 for (int i=0; i < greetingFields.length; i++) {
46 Field f = greetingFields[i];
47 if (f.getDeclaringdass() == classOX G {
48 out("name: " + f.getNanme() + ", type: " + f.getType());
49 }
50 }
51
52 out ("nethods in class Greeting (not inherited):");
53
54 Met hod[] greetingMethods = cl assOf G get Met hods() ;
55 for (int i=0; i < greetingMethods.length; i++) {

56 Met hod m = greetingMethods[i];
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if (mgetDeclaringCass() == classOXQg {
out ("invoking " + mgetNane());

try {
m i nvoke(g,
}

catch( Exception e) {
out(e.toString());

null);

out("Creating an object when you know the nanme of its class:"
out("g = (Geeting)C ass.forName(\"Geeting\").new nstance();
try {
g = (Geeting)d ass.forNane("G eeting").new nstance();
out( "g.toString(): " + g.toString());
}
catch (Exception e) { // couldn't find class
out(e.toString());

out("Try to create an instance of nonexistent class Foo:");
Obj ect o;
try {
0 = O ass. forNane("Foo").new nstance();
}

catch (Exception e) { // couldn't find class
out(e.toString());

// too lazy to type "Systemout.println()
public static void out( String s )

{ Systemout. println(s);
w }
class Greeting
.H public String nmessage = "hello, world";
public void hello()
{ System out. println(message + "!");
w, }

v .
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/1 Exanple 9.1 SerializationDeno.java

11

11

/1 Copyright 2003 Bill Canpbell and Ethan Bol ker

i nport java.io.*;
import java.util.*;

©CoO~NOURAWNER

/] Test of Java serialization.

10 //

11 // % java SerializationDem

12 // Wote: round blue Mn Jan 06 20: 14: 44 EST 2003
13 // Read: round null Mn Jan 06 20:14: 44 EST 2003
14 /1

15 // interesting observations:

16 //

17 // % wc -c SerializationDeno* tnp

18 /1 1207 SerializationDenp$Circle.class

19 // 1611 Serial i zati onDeno. cl ass

20 1/ 3221 SerializationDenp.java

21 /1 271 tnp

22 /1

23 /] the "strings" command finds ascii strings in a file
24 /]

25 /] % strings SerializationDenp.class | wc

26 /1 45 45 813

27 11

28 /] % strings tnp
29 // SerializationDenmo$GCircle?
30 // attributest

31 // Ljava/util/ Map; L
32 /] selft
33 11/ LSeri al i zati onDenp$Cir cl e; xpsr

34 // java.util.HashMap
35 // |oadFactorl

36 // threshol dxp?@

37 /] datesr

38 // java.util.Datehj
39 // thisq

40 // nanet

41 /] roundxq

42 /]

43 |/ % strings tnmp | wc -c

44 |/ 180

45

46 public class SerializationDenm

47 {

48 public static void main (String[] args)

49 {

50 Crcle circle = new Crcle("round");

51 wite(circle,"tm");

52 Systemout.println("Wote: "+ circle);
53

54 Crcle circleCopy = (Crcle)read("tnmp");
55 Systemout.println("Read: " + circleCopy);
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57

58 public static void wite (Qbject obj, String pathnane)

59 {

60 try {

61 Fil eQutput Stream f = new Fi | eCut put St r ean( pat hnane) ;
62 Obj ect Qut put s = new Obj ect Qut put Strean(f);

63 s.witeObject(obj);

64 s.flush(); s.close(); f.close();

65 } catch (Exception e) { e.printStackTrace(); }

66 }

67

68 public static Onject read(String pathnane)

69 {

70 try {

71 Obj ect obj;

72 FilelnputStreamin = new Fil el nput Strean( pat hnane);
73 Qbj ect I nput Stream s = new bj ect | nput Strean{in);

74 obj = s.readObject();

75 s.close(); in.close();

76 return(obj);

77 }

78 catch (Exception e) {

79 e.printStackTrace();

80 }

81 return(null);

82 }

83

84 // To inplement the Serializable interface you just _say_ so.
85 // You don’t have to _do_ anything, although you may choose to
86 /1 overwrite the witeObject() and readObject() nethods.

87

88 private static class Grcle inplenents Serializable

89 {

90 private Crcle self; /1 a circular reference

91 private Map attributes; // saved with its contents

92

93 // Don’t bother saving whatever the current col or

94 // (user settable) happens to be:

95 transient private String col or;

96

97 Circle(String name)

98 {

99 attributes = new HashMap();

100 attributes.put("this", this); // a circular reference
101 attributes. put ("name", nane);

102 attributes. put("date", new Date());

103 this.color = "blue";

104 self = this;

105 }

106

107 public void setColor(String color)

108 {

109 this.color = color;

110 }

111

112 /1 NOTE: serialization does not call toString-- it calls
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113 // a smarter serialization nethod.

114 public String toString()

115 {

116 return( (String)attributes.get("name") + " " +

117 color +" " + (Date)attributes.get("date") );
118 }

119 }

120 }




