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1.
Compiling and running the example:

1: class Super {

2:     Super() {

3:         printThree();

4:     }

5:     void printThree() {

6:         System.out.println("three");
7:     }

8: }

9: class Test extends Super {

10:     int three = (int)Math.PI;  // That is, 3

11:     public static void main(String[] args) {

12:         Test t = new Test();

13:         t.printThree();

14:     }

15:     void printThree() {
16:         System.out.println(three);

17:     }

18: }

produces the output: 

0

3

This is an example program selected from the Java Language Specification, so don't doubt about the correctness of the output.  But, why?  Please explain the reason.  [15%]

2.
The following program is an implementation of our Homework #4.  The expected output should be:

Total: 300  Chinese: 100  English: 100  Math: 100

Total: 240  Chinese: 70  English: 80  Math: 90

Total: 240  Chinese: 50  English: 90  Math: 100

Total: 200  Chinese: 100  English: 20  Math: 80

Total: 200  Chinese: 80  English: 100  Math: 20

Total: 200  Chinese: 80  English: 80  Math: 40

Total: 200  Chinese: 60  English: 60  Math: 80

Total: 200  Chinese: 50  English: 70  Math: 80

Total: 180  Chinese: 70  English: 70  Math: 40

Total: 170  Chinese: 90  English: 30  Math: 50

Unfortunately, it cannot work, because there are 10 errors.  Please point them out.  If you point out one error, you will earn 3 points, however, if your answer introduces extra error, your penalty is also 3 points.  [30%]

19: class ScoreSorter {

20:     public static void main(String[] args){

21:         Score[10] scores = {

22:             new Score(100,100,100), new Score( 50, 90,100),

23:             new Score( 70, 80, 90), new Score( 60, 60, 80),

24:             new Score( 70, 70, 40), new Score(100, 20, 80),

25:             new Score( 80, 80, 40), new Score( 50, 70, 80),

26:             new Score( 80,100, 20), new Score( 90, 30, 50),};

27:         Arrays.sort(scores);

28:         for (int i = scores.length; i >= 0; i--) {

29:             scores[i].out;

30:         }

31:     }

32: }

33: class Score extends Comparable {

34:     int chnScore, engScore, mathScore;

35:     int totalScore;

36:     Score(int chnScore, engScore, mathScore) {

37:         totalScore += this.chnScore = chnScore;

38:         totalScore += this.engScore = engScore;

39:         totalScore += this.mathScore = mathScore;

40:     }

41:     int compareTo(Object o) {

42:         Score other = o;

43:         if (totalScore = other.totalScore) {

44:             if (chnScore = other.chnScore) {

45:                 if (engScore = other.engScore) {

46:                     return mathScore - other.mathScore;

47:                 }

48:                 return engScore - other.engScore;

49:             }

50:             return chnScore - other.chnScore;

51:         }

52:         return totalScore - other.totalScore;

53:     }

54:     void out() {

55:         System.out.print  ("Total: " + chnScore + engScore + mathScore);

56:         System.out.print  ("  Chinese: " + chnScore);

57:         System.out.print  ("  English: " + engScore);

58:         System.out.println("  Math: "    + mathScore);

59:     }

60: }
3.
(a)
Please draw a graph for all Point, Listener, Event and Event[] objects.  The graph must contain the values of all instance variables of all objects, and must show the relationships among objects.  [15%]


(b)
What are the final positions of point 1, 2 and 3, respectively?  [8%]

61: class EventQueue implements Constants {

62:     public static void main(String[] arg) {

63:         Point point1 = new Point(10,10);

64:         Point point2 = new Point(20,20);

65:         Point point3 = new Point(30,30);

66:         Listener listener1 = new Listener(1);

67:         Listener listener2 = new Listener(2);

68:         point1.addListener(listener1);

69:         point2.addListener(listener2);

70:         point3.addListener(listener2);

71:         Event[] events = { new Event(point1, UP,   5), 

72:                            new Event(point2, DOWN, 5), 

73:                            new Event(point3, LEFT, 5)};

74:         for (int i = 0; i < events.length; i++) {

75:             events[i].source.listener.action(events[i]);

76:         }

77:     }

78: }

79: class Point {

80:     int x, y;  // position of this point
81:     Listener listener;

82:     Point(int x, int y) {

83:         this.x = x;

84:         this.y = y;     

85:     }

86:     void addListener(Listener listener) {

87:         this.listener = listener;

88:     }

89: }

90: class Event {

91:     Point source;

92:     int action, steps;

93:     Event(Point source, int action, int steps) {

94:         this.source = source;

95:         this.action = action;

96:         this.steps = steps;

97:     }

98: }

99: class Listener implements Constants {

100:     int multiple;

101:     Listener(int multiple) {

102:         this.multiple = multiple;

103:     }

104:     void action(Event event) {

105:         switch (event.action) {

106:         case UP:
107:             event.source.y += event.steps * multiple;  break;

108:         case DOWN:
109:             event.source.y -= event.steps * multiple;  break;

110:         case LEFT:
111:             event.source.x -= event.steps * multiple;  break;

112:         case RIGHT:
113:             event.source.x += event.steps * multiple;  break;

114:         }

115:     }

116: }

117: interface Constants {

118:     int UP    = 1;

119:     int DOWN  = 2;

120:     int LEFT  = 3;

121:     int RIGHT = 4;

122: }

4.
(a)
Discarding system threads, how many threads are there?  [3%]


(b)
How many cakes does Andy eat at most?  [3%]


(c)
How many cakes does Andy eat at least?  [3%]


(d)
How many cakes does the waiter supply continuously at most?  [3%]


(e)
How does the program leave the infinite while loop in line 13?  [10%]


(f)
Exchanging lines 40 & 41 doesn't affect the behavior of the program.  Why?  [10%]

123: class Party {

124:     public static void main(String[] arg) {

125:         Guest g = new Guest();

126:         new Thread(g, "Andy").start();

127:         new Thread(g, "Bill").start();

128:         new Waiter().start();

129:     }

130: }

131: class Guest implements Runnable {

132:     static int cake = 1;

133:     public void run() {

134:         try {

135:             while (true) {                              // line 13

136:                 eat(Thread.currentThread().getName());
137:             }
138:         } catch (Exception e) {

139:         }

140:     }

141:     static synchronized void eat(String name) throws Exception {

142:         while (true) {

143:             if (cake > 0) {

144:                 System.out.println(--cake + " (" + name + ")");

145:                 Guest.class.notifyAll();

146:                 return;

147:             } else if (cake < 0) {

148:                 throw new Exception("Out Of Cake");

149:             }

150:             Guest.class.wait();

151:         }

152:     }

153: }

154: class Waiter extends Thread {

155:     public void run() {

156:         try {

157:             synchronized (Guest.class) {

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

159:                     while (Guest.cake >= 3) {

160:                         Guest.class.wait();     

161:                     }

162:                     System.out.println(++Guest.cake + " (Waiter)");  // line 40
163:                     Guest.class.notifyAll();                         // line 41
164:                 }

165:                 while (Guest.cake > 0) {

166:                     Guest.class.wait(); 

167:                 }

168:                 Guest.cake = -1;

169:                 Guest.class.notifyAll();

170:             }

171:         } catch (InterruptedException e) {

172:         }

173:     }

174: }
參考答案

1.
第12行new Test() 的細部動作是：

i) 要到Test物件的記憶體空間（含變數three的空間）。

ii) 把Test物件每一個bit清為0，結果變數three的起始數值為0。

iii) 呼叫Test的default constructor。那是由Java編譯器自動添加的，如下：
Test() { super(); }

iv) 依據super() 去呼叫Super的constructor（第2行），此時this指到上述Test物件。

v) 呼叫java.lang.Object的constructor回來後，執行第3行的this.printThree()，其中this.是由編譯器添加的。因為virtual method invocation，這個printThree做的是Test裡頭的printThree（第15行），結果印出了0。

vi) 從Super的constructor回到Test的default constructor後，設定Test內指定的初始數值（第10行），結果變數three變成3。

第12行的assignment會讓t指到上述Test物件。隨後第13行t.printThree() 時，會對該Test物件執行printThree。又是呼叫第15行，結果印出了3。

2.
(a)
第0行：加import java.util.*; 或是

第0行：加import java.util.Arrays; 或是

第9行：Arrays改成java.util.Arrays

(b) 第3行：Score[10] 改成Score[]

(c) 第10行：scores.length改成scores.length – 1

(d) 第11行：out改成out()

(e) 第15行：extends改成implements

(f) 第18行：engScore, mathScore改成int engScore, int mathScore

(g) 第23行：int compareTo(Object o) 改成public int compareTo(Object o)

(h) 第24行：o改成(Score) o

(i) 第25, 26, 27行：= (assign) 改成 == (equal)

(j) 第37行：chnScore + engScore + mathScore改成 (chnScore + engScore + mathScore)


註：第8行右大括弧之前的逗號可有可無，不算錯誤。

3.
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註：Point的x, y值，括弧內的是處理完event後的結果。

(b) Point 1: (10, 15)
Point 2: (20, 10)
Point 3: (20, 30)
4.
(a)
4個 (main thread, Andy, Bill & Waiter)

(b) 6個

(c) 0個

(d) 3個

(e) 當eat函式丟出exception（26行）時，將強迫離開12~16行之try區塊，就順便跳離開13~15行之無窮while敘述了。

(f) 第40~41行對調後會讓程式行為不一樣的可能情況是：Waiter在新的第40行notifyAll之後，執行權力就被其它thread（如Andy）搶過去，以致於Waiter還沒有在新的第41行 ++Guest.cake之前，Andy就存取了Guest.cake。但是上述情況不可能發生，因為notifyAll只是通知Andy可以嚐試離開wait狀態，而離開wait狀態的第一個動作是重新搶得Guest.class的monitor。Waiter在第40~41行前後執行notifyAll時，緊緊抱住了Guest.class的monitor，所以Andy絕不可能先行搶得monitor進而存取Guest.cake。
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