1. Name:________________________________________ Student #:_______________________________


COMP 155 Final Exam  AB1 (all marks are out of 100)

Part I What does it print?[60 marks]
1.
On the next page, show what the code below prints out (40 marks) .

	1 class Q1A {

2 
public Q1A() {

3 

ABase m = new A(2);

4 

System.out.println("--------------");

5 

ABase mm = new AA("-AA-");

6 

System.out.println("--------------");

7 

ABase mmm = new A();

8 

System.out.println("--------------");

9 

PrintAll[] harr = new PrintAll[3];

10 

harr[0] = m;

11 

harr[1] = mm;

12 

harr[2] = mmm;

13 

displayAll(harr);

14 
}// constructor

15 
public static void displayAll(PrintAll[] hd)


16 

int i=0;

17 

hd[i].printit(i);

18 

System.out.println("i=" + 


i + " hd=" + hd[i].toString());

19 

i=1;

20 

hd[i].printit(i,"ABC");

21 

System.out.println("i=" + i + 


" hd=" + hd[i].toString());

22 

i=2;

23 

hd[i].printit(i);

24 

System.out.println("i=" + i + 


" hd=" + hd[i].toString());

25 
}// dumpVals

26 
public static void main(String[] args) {

27 

new Q1A();

28 
}// main

29 }// class Q1A

30 interface PrintAll {

31 


public void printit(int i);

32 


public void printit(int i,String s);

33 }//  PrintAll

34 abstract class ABase implements PrintAll {

35 
private String[] ss;

36 
private int aval;

37 
public ABase() {

38 

ss = new String[1];

39 

ss[0] = "ABase";

40 

aval = 0;

41 

System.out.println("ABase() created");

42 
}// default constructor

43 
public ABase(int x) {

44 

ss = new String[x];

45 

aval=0;

46 

for(int i=0;i<x;i++) {

47 


ss[i] = "x:"+i+"="+x;

48 

}

49 

aval=x;

50 

System.out.println("ABase(int x) created");

51 
}// (int x) constructor

52 public void setAval(int x) {

53 

aval = x;

54 
}

55 
public void printit(int i) {

56 

aval = aval+i;

57 

System.out.println(


"ABase printit aval="+aval);

58 
}

59 
	60 
public String toString() {

61 

String s = "ABase ss=";

62 

for (int i = 0; i < ss.length; i++) {

63 


s = s + " " + ss[i];

64 

}

65 

s = s + " t:" + aval;

66 

return s;

67 
}// toString

68 }// class ABase

69 class A extends ABase {

70 
private int k;

71 
public A() {

72 

k = 0;

73 

System.out.println("A() created");

74 
}// default constructor

75 
public A(int i) {

76 

super(i);

77 

k = i-1;

78 

System.out.println(




"A(int i) created");

79 
}// (int i) constructor

80 
public void printit(int i,String s) {

81 

String v = "A printit s=" + s;

82 

setAval(i+1);

83 

System.out.println(v);

84 

printit(k);

85 
}

86 
public void setAval(int x) {

87 

aval = x;

88 
}

89 
public String toString() {

90 

return "A k=" + k + 



" " + super.toString();

91 
}// toString

92 }// class A

93 class AA extends A {

94 
private String s;

95 
public AA() {

96 

super(3);

97 

s = "-AA-";

98 

System.out.println("AA() created");

99 
}// default constructor

100 
public AA(String w) {

101 

s = w;

102 

System.out.println(


"AA(String w) created");

103 
}// default constructor

104 
public void printit(int i) {

105 

s = "i=" + i;

106 
}

107 
public void printit(String v,int k) {

108 

setAval(k-1);

109 

super.printit(1,"A"+v+"A");

110 
}

111 
public String toString() {

112 

return "AA s=" + 


s + " " + super.toString();

113 
}// toString

114 }// class AA


2. (20 Marks)

	1 class Q1B {

2 
public Q1B() {

3 

try {

4 


int t = -1;

5 


while (t < 12) {

6 



int m =  t;

7 



printit(m);

8 



t = t + 1;

9 


}

10 

} catch (Exception e) {

11 


System.out.println(



"Exception in Q1B:" + e.toString());

12 

}

13 
}// Q1B

14 
private void printit(int i) 



throws Exception {

15 

Test t = new Test("i:"+i);

16 

int tc = t.calc(i);

17 

System.out.println("t:" + 




t.toString() + " tc=" + tc);

18 
}// dumpP

19 
public static void main(String[] args) {

20 

Q1B mc = new Q1B();

21 
}// main

22 }// Q1B

23 
	24 class Test {

25 
private String s;

26 
public Test() {

27 

s="Test";

28 

System.out.println("Test() created");

29 
}// default constructor

30 
public Test(String t) {

31 

s=t;

32 
}// int constructor

33 
public int calc(int i) throws MyException {

34 

if (i == 0) {

35 


throw new MyException("m is zero");

36 

}

37 

return i+1;

38 
}// total

39 
public String toString() {

40 

String st = "Test s=" + s;

41 

return st;

42 
}// toString

43 }// class Test

44 class MyException extends Exception {

45 
String message;

46 
public MyException() {

47 

message = "MyException error";

48 
}// default

49 
public MyException(String s) {

50 

message = "MyException:" + s;

51 
}//

52 
public String toString() {

53 

return message;

54 
}// toString

55 }





Part II Class Relations (20 marks)

Write down the class definitions for these classes, including

· any private data needed

· default constructor

· toString() function

1. Factory has-many Building

2. Factory has-many Machine

3. BoltFactory is-a Factory

4. GearFactory is-a Factory

5. BoltFactory has-a Forklift

6. Factory has-a Truck

7. Warehouse is-a Building

8. Forklift is-a Machine

9. Building has-a address(String)

10. Truck is-a Machine

Part III Collections (20 marks)


For each collection in the problem described below, describe what you think the best collection (data structure) would be, and explain why.

1. Office has-many Floor, where the number and arrangement of floors can not change after the Office is built.


















2. Office has-many Clerk, where the Office's personel manager needs to be able to add new clerks, and print out the current clerk list in alphabetical order, whenever she wants to.

















3. Office has-many Computer, where the Office's manager needs to be able to enter a computer identifier at a terminal, and get back the names of the users of that computer.
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