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Part I. Generics

1. (4 points) Generic types are checked:

A. compile time and run time B. compile time C. run time D. never

2. (4 points) Will the following code compile?

publ i c c l a s s MyString<E>

{
pr i va t e String strg ;

pub l i c MyString ( E val )
{

strg = val . toString ( ) ;
}

}

A. Yes B. No

3. (4 points) Will the following code compile?

publ i c c l a s s NegatedNumberArray<E extends Number> extends ArrayList<Number>

{
publ i c NegatedNumberArray ( )
{

super ( ) ;
}

publ i c boolean add ( E val )
{

r e turn super . add(− val . doubleValue ( ) ) ;
}

}

A. Yes B. No
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4. (4 points) Will the following code compile?

publ i c c l a s s Coordinate<E super Number>

{
E x ;
E y ;

pub l i c Coordinate (E x , E y )
{

t h i s . x = x ;
t h i s . y = y ;

}

publ i c double l1Norm ( )
{

r e turn x . doubleValue ( ) + y . doubleValue ( ) ;
}

}

A. Yes B. No

5. (4 points) Will the following code compile?

publ i c c l a s s MyNumber2<E extends Comparable<E>> implements Comparator<E>

{
pr i va t e E value ;

pub l i c MyNumber2 (E x )
{

value = x ;
}

publ i c i n t compare ( MyNumber2 n1 , MyNumber2 n2 )
{

r e turn n1 . value . compareTo ( n2 . value ) ;
}

}

A. Yes B. No

6. (4 points) Will the following code compile?

publ i c c l a s s MyNumber<E extends Number>

{
pr i va t e double val ;

pub l i c MyNumber ( E x )
{

val = x . doubleValue ( ) ;
}

}

A. Yes B. No
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7. (5 points) Consider the following program:

1 pub l i c c l a s s StackTest

2 {
3 pub l i c s t a t i c <E> void popPush ( Stack<? extends E> s1 , Stack<? super E> s2 )
4 {
5 s2 . push ( s1 . pop ( ) ) ;
6 }
7
8 pub l i c s t a t i c void main ( String [ ] args )
9 {

10 Stack<Integer> s1 = new Stack<Integer> ( ) ;
11 Stack<Number> s2 = new Stack<Number> ( ) ;
12
13 popPush ( s1 , s2 ) ;
14 popPush ( s2 , s1 ) ;
15 }
16 }

Which of the following is true?

A. There is an error at line 5
B. There is an error at line 13
C. There is an error at line 14
D. There are no errors
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Part II. Lists, Queues and Stacks

8. (4 points) What is printed by this block of code?

Stack<Integer> s = new Stack<Integer> ( ) ;

s . push (10) ;
s . push (5) ;
s . push (42) ;
s . pop ( ) ;
s . push (3) ;
s . pop ( ) ;
s . pop ( ) ;
s . push (2) ;
s . push (7) ;
s . pop ( ) ;

i n t sum ;
f o r ( sum = 0 ; ! s . isEmpty ( ) ; sum += s . pop ( ) ) {} ;

System . out . println ( sum ) ;

A. 6
B. 10
C. 12
D. 17
E. Answer not shown

9. (4 points) What is printed by this block of code?

LinkedList<String> list = new LinkedList<String> ( ) ;

list . addFirst ( ”Bob” ) ;
list . addLast ( ”Ronald” ) ;
list . addLast ( ”Skip ” ) ;
list . addFirst ( ” Jose ” ) ;
list . addLast ( ”Bob” ) ;

f o r ( String s : list )
{

System . out . print (s + ” ”) ;
}

A. Jose Bob Ronald Skip Bob
B. Bob Ronald Skip Jose
C. Bob Ronald Skip Jose Bob
D. Jose Ronald Skip Bob
E. Answer not shown
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Consider the following class definition:

publ i c c l a s s Thing implements Comparable<Thing>

{
pr i va t e Double score ;
p r i va t e Double subScore ;

pub l i c Thing ( Double score , Double subScore )
{

t h i s . score = score ;
t h i s . subScore = subScore ;

}

publ i c i n t compareTo ( Thing t )
{

r e turn score . compareTo (t . score ) ;
}

publ i c s t a t i c c l a s s ThingComparator1 implements Comparator<Thing>

{
publ i c i n t compare ( Thing thing1 , Thing thing2 )
{

Double prod1 = thing1 . score * thing1 . subScore ;
Double prod2 = thing2 . score * thing2 . subScore ;

r e turn prod1 . compareTo ( prod2 ) ;
}

}

publ i c s t a t i c c l a s s ThingComparator2 implements Comparator<Thing>

{
pr i va t e i n t flip ;

pub l i c ThingComparator2 ( i n t flip ) {
t h i s . flip = flip ;

}

publ i c i n t compare ( Thing thing1 , Thing thing2 )
{

r e turn flip * thing1 . subScore . compareTo ( thing2 . subScore ) ;
}

}

publ i c String toString ( )
{

r e turn score . toString ( ) + ”=” + subScore . toString ( ) ;
}

publ i c s t a t i c void displayAll ( List<Thing> list )
{

f o r ( Thing t : list )
{

System . out . print ( t + ” , ” ) ;
}
System . out . println ( ) ;

}
}
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And consider the following main method (part of the same class):

1 pub l i c s t a t i c void main ( String [ ] args )
2 {
3 ArrayList<Thing> list1 = new ArrayList<Thing> ( ) ;
4 list1 . add (new Thing ( 4 . 0 , 7 . 0 ) ) ;
5 list1 . add (new Thing ( 1 . 0 , 42 . 0 ) ) ;
6 list1 . add (new Thing ( 9 . 0 , 200 . 0) ) ;
7 list1 . add (new Thing ( 1 . 0 , 8 . 0 ) ) ;
8
9 displayAll ( list1 ) ;

10
11 Collections . sort ( list1 ) ;
12
13 displayAll ( list1 ) ;
14
15 Collections . sort ( list1 , new ThingComparator1 ( ) ) ;
16
17 displayAll ( list1 ) ;
18
19 Collections . sort ( list1 , new ThingComparator2 (−5) ) ;
20
21 displayAll ( list1 ) ;
22 }

10. (5 points) What is printed by Line 9?

A. 9.0=200.0, 1.0=42.0, 1.0=8.0, 4.0=7.0,
B. 1.0=42.0, 1.0=8.0, 4.0=7.0, 9.0=200.0,
C. 4.0=7.0, 1.0=42.0, 9.0=200.0, 1.0=8.0,
D. 4.0=7.0, 1.0=8.0, 1.0=42.0, 9.0=200.0,
E. 1.0=8.0, 4.0=7.0, 1.0=42.0, 9.0=200.0,

11. (5 points) What is printed by Line 13?

A. 9.0=200.0, 1.0=42.0, 1.0=8.0, 4.0=7.0,
B. 1.0=42.0, 1.0=8.0, 4.0=7.0, 9.0=200.0,
C. 4.0=7.0, 1.0=42.0, 9.0=200.0, 1.0=8.0,
D. 4.0=7.0, 1.0=8.0, 1.0=42.0, 9.0=200.0,
E. 1.0=8.0, 4.0=7.0, 1.0=42.0, 9.0=200.0,

12. (5 points) What is printed by Line 17?

A. 9.0=200.0, 1.0=42.0, 1.0=8.0, 4.0=7.0,
B. 1.0=42.0, 1.0=8.0, 4.0=7.0, 9.0=200.0,
C. 4.0=7.0, 1.0=42.0, 9.0=200.0, 1.0=8.0,
D. 4.0=7.0, 1.0=8.0, 1.0=42.0, 9.0=200.0,
E. 1.0=8.0, 4.0=7.0, 1.0=42.0, 9.0=200.0,
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13. (5 points) What is printed by Line 21?

A. 9.0=200.0, 1.0=42.0, 1.0=8.0, 4.0=7.0,
B. 1.0=42.0, 1.0=8.0, 4.0=7.0, 9.0=200.0,
C. 4.0=7.0, 1.0=42.0, 9.0=200.0, 1.0=8.0,
D. 4.0=7.0, 1.0=8.0, 1.0=42.0, 9.0=200.0,
E. 1.0=8.0, 4.0=7.0, 1.0=42.0, 9.0=200.0,

14. (4 points) What is printed by this block of code?

Stack<Integer> s = new Stack<Integer> ( ) ;
s . push (10) ;
s . push (3) ;
s . pop ( ) ;
s . push (7) ;
s . push (4) ;
s . pop ( ) ;

System . out . println ( s . pop ( ) ) ;

A. 3
B. 4
C. 7
D. 10
E. Answer not shown
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Part III. Sets and Maps
Consider the following code block:

TreeMap<Integer , Integer> map1 = new TreeMap<Integer , Integer >() ;
TreeMap<Integer , Integer> map2 = new TreeMap<Integer , Integer >() ;

TreeMap<Integer , TreeMap<Integer , Integer>> mapMap =
new TreeMap<Integer , TreeMap<Integer , Integer>> ( ) ;

mapMap . put (17 , map1 ) ;
mapMap . put (23 , map2 ) ;

map1 . put (97 , 23) ;
map1 . put (44 , 15) ;

map2 . put (17 , 4) ;
map2 . put (23 , 88) ;

15. (5 points) What is printed by this following block of code?

System . out . println ( mapMap . get (23) . get (17) ) ;

A. 4 B. 15 C. 23 D. 88 E. Answer not shown

16. (5 points) What is printed by this following block of code?

System . out . println ( mapMap . get (17) . get (23) ) ;

A. 4 B. 15 C. 23 D. 88 E. Answer not shown

17. (5 points) What is printed by this following block of code?

System . out . println ( mapMap . get ( map1 . get (97) ) . get (23) ) ;

A. 4 B. 15 C. 23 D. 88 E. Answer not shown
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18. (5 points) What is printed by this block of code?

HashMap<String , String> map = new HashMap<String , String> ( ) ;

map . put ( ”Mungo” , ”Bungo” ) ;
map . put ( ”Milo” , ”Minto” ) ;
map . put ( ”Bery l l a ” , ”Mungo” ) ;
map . put ( ” Ivy ” , ”Bery l l a ” ) ;
map . put ( ”Laura” , ”Bungo” ) ;
map . put ( ”Rufus ” , ”Milo” ) ;
map . put ( ”Bungo” , ”Bi lbo ” ) ;

String s = ”Ivy ” ;
whi l e ( map . containsKey ( s ) )
{

s = map . get ( s ) ;
}

System . out . println (s ) ;

A. Berylla B. Bungo C. Ivy D. Bilbo E. Answer not shown

19. (5 points) What is printed by this block of code?

TreeMap<String , Integer> map = new TreeMap<String , Integer> ( ) ;

map . put ( ” f oo ” , 32) ;
map . put ( ”baz ” , 189) ;
map . put ( ”bar ” , 55) ;
map . put ( ”baz ” , 78) ;
map . put ( ” f oobar ” , 2332) ;

f o r ( String s : map . descendingKeySet ( ) ) {
System . out . print ( s + ” ” ) ;

}

A. foo baz bar baz foobar
B. foo foobar bar baz baz
C. foo foobar bar baz
D. foobar foo baz bar
E. foobar foo baz baz bar
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20. (5 points) What is printed by this block of code?

HashSet<Integer> set = new HashSet<Integer >() ;
set . add (7) ;
set . add (16) ;
set . add (42) ;
set . add (16) ;
set . remove (37) ;
set . add (7) ;
set . add (37) ;
set . remove (16) ;

System . out . println ( set . size ( ) + ”−” + set . contains (7) ) ;

A. 3-true B. 3-false C. 4-true D. 5-false E. Answer not shown

21. (5 points) What is printed by this block of code?

TreeMap<String , Integer> map = new TreeMap<String , Integer> ( ) ;

map . put ( ”baz ” , 78) ;
map . put ( ” f oo ” , 32) ;
map . put ( ”bar ” , 55) ;
map . put ( ” f oobar ” , 2332) ;

f o r ( String s : map . navigableKeySet ( ) ){
System . out . print ( map . get (s ) + ” ” ) ;

}

A. 55 78 2332 32
B. 32 55 78 2332
C. 2332 78 55 32
D. 2332 32 78 55
E. Answer not shown
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Part IV. Graphical User Interfaces

Consider the following program:

publ i c c l a s s GUI extends JFrame

{
pr i va t e JButton button1 ;
p r i va t e JButton button2 ;
p r i va t e JLabel l a b e l ;

pub l i c GUI ( )
{

t h i s . setLayout (new BorderLayout ( ) ) ;
JPanel panel = new JPanel ( ) ;
t h i s . add ( panel ) ;

button1 = new JButton ( ” fox ” ) ;
button2 = new JButton ( ”box” ) ;
l a b e l = new JLabel ( ” ??? ” ) ;

t h i s . add ( button1 , BorderLayout . WEST ) ;
t h i s . add ( button2 , BorderLayout . EAST ) ;
t h i s . add ( l abe l , BorderLayout . SOUTH ) ;

t h i s . setDefaultCloseOperation ( JFrame . EXIT_ON_CLOSE ) ;
t h i s . pack ( ) ;
t h i s . setVisible ( t rue ) ;

button1 . addActionListener (new ActionListener ( ) {
publ i c void actionPerformed ( ActionEvent e )
{

l a b e l . setText ( ” socks ” ) ;
}

}) ;

button2 . addActionListener (new ActionListener ( ) {
publ i c void actionPerformed ( ActionEvent e )
{

l a b e l . setText ( ”knox” ) ;
}

}) ;
}

publ i c s t a t i c void main ( String [ ] args )
{

GUI gui = new GUI ( ) ;
}

}

22. (4 points) If the box button is pressed, what is displayed in the gray part of the
box?

A. ??? B. fox C. box D. knox E. socks

23. (4 points) If the fox button is pressed, what is displayed in the gray part of the
box?

A. ??? B. fox C. box D. knox E. socks
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24. (5 points) When the program first starts, what is displayed?

A.

B.

C.

D.

E. Answer not shown

25. (4 points) True or False? An EventListener describes the properties of an event.

A. True B. False

26. (4 points) True or False? Button2 is a Container.

A. True B. False

27. (4 points) True or False? ActionListener is a concrete class.

A. True B. False
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Part V. Enumerated Data Types
Consider the following enumerated data type definition:

publ i c enum PersonType

{
FLESHER ( true , t rue ) ,
GLEISNER ( f a l s e , t rue ) ,
CITIZEN ( f a l s e , f a l s e ) ;

p r i va t e boolean biological ;
p r i va t e boolean physical ;

p r i va t e PersonType ( boolean biological , boolean physical )
{

t h i s . biological = biological ;
t h i s . physical = physical ;

}

publ i c boolean getBiological ( )
{

r e turn biological ;
}

publ i c boolean getPhysical ( )
{

r e turn physical ;
}

publ i c s t a t i c boolean isFlesher ( PersonType p )
{

r e turn p == PersonType . FLESHER ;
}

publ i c s t a t i c boolean isGleisner ( PersonType p )
{

r e turn p . name ( ) . equals ( ”GLEISNER”) ;
}

publ i c s t a t i c boolean isCitizen ( PersonType p )
{

r e turn p . equals ( ”CITIZEN”) ;
}

publ i c String toString ( )
{

r e turn t h i s . name ( ) + ”( ” + physical + ”) ” ;
}

}
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28. (4 points) What is printed by the following lines of code?

PersonType gleisner = PersonType . GLEISNER ;
System . out . println ( gleisner ) ;

A. gleisner(false) B. gleisner(true) C. GLEISNER(false)
D. GLEISNER(true) E. Answer not shown

29. (4 points) What is printed by the following lines of code?

PersonType p = PersonType . CITIZEN ;
System . out . println ( isCitizen ( p ) ) ;

A. true B. false

30. (4 points) What is printed by the following lines of code?

PersonType p = PersonType . FLESHER ;
System . out . println ( isFlesher ( p ) ) ;

A. true B. false

31. (4 points) What is printed by the following lines of code?

PersonType p = PersonType . GLEISNER ;
System . out . println ( isGleisner (p ) ) ;

A. true B. false
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