TreeSet – TreeMap – Induction
You only need to do the mult. choice questions starting with #7. In different years, I’ve covered the other topics – do them if you wish(I’ll help you check them).
Let 
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Answer Choices:

a)
U

b)
A

c)
B

d)
C

e)
{0, 6, 8}

ab)
{0, 6}


ac)
{1, 5, 7}

ad)
{1, 3, 5, 7}

ae)
{0, 3, 6, 9}

bc)
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bd)
{1, 2, 4, 5, 7, 8}

be)
none of the above
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5. choice e (above) is a proper subset of choice ab (true/false)

6. 
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7.
The following code segment prints out the values associated with all the keys in a TreeMap map, in 
ascending order of keys:

    Iterator iter = < Expression 1 > ;

    while (iter.hasNext())

      System.out.println( < Expression 2 > );

Which of the following should fill in the blanks in this code?


   < Expression 1 >
< Expression 2 >

A.
map.iterator()
iter.next()
B.
map.iterator()
map.get(iter.next())
C.
map.keySet().iterator()
iter.next()
D.
map.keySet().iterator()
map.get(iter.next())

8.
A zoology database tells you to which class an animal belongs.  For example, if you enter a query “whale” the program responds “mammal.”  Which of the following structures is the most convenient for this application?

A.
A Set of Comparable (animal, class) pairs, compared by animal

B.
A Set of Comparable (animal, class) pairs, compared by class

C.
A Map where an animal is a key and its class is the associated value

D. A Map where a class is a key and a list of all the animals in the class is the  associated value 

9.
Consider the following class:

public class TestTaker implements Comparable

{

  private String name;

  private int score;

  public TestTaker(String nm, int sc) { name = nm; score = sc; }

  public int compareTo(Object other)

                     { return score - ((TestTaker)other).score; }

  public String toString() { return name; }

}

What is the output of the following code?

    Set students = new TreeSet();

    students.add(new TestTaker("Ashley", 75));

    students.add(new TestTaker("Su", 72));

    students.add(new TestTaker("Ian", 72));

    Iterator iter = students.iterator();

    while (iter.hasNext())

      System.out.print(iter.next() + " ");

A.
Su Ian Ashley
B.
Su Ashley

C.
Ashley Ian Su
D. Ashley Su Ian 

10.
Consider the following class:

public class Person implements Comparable

{

  private String name;

  public Person(String nm) { name = nm; }

  public String getName() { return name; }

  public int compareTo(Object other)

  {

    return getName().compareTo(((Person)other).getName());

  }

  < other constructors and methods not shown >

}

What is the output of the following code segment?

    Set people = new TreeSet();

    people.add(new Person("Alice"));

    System.out.print(people.contains("Alice"));

A.
Alice
B.
true
C.
false
D. ClassCastException 

(FLIP YOUR SCANTRON OVER)

51. (steve c.and dmitry)

public class NotTreeSet extends TreeSet

{


public TreeSet not(TreeSet universe)

//precondition: the set is a part of the universe; the universe is not null

//postcondition: returns the complementary set


{



if (size() == 0) return universe;



Set temp = new TreeSet(universe);



Iterator it = this.iterator();



while (it.hasNext())



{




Object obj = it.next();




if (universe.contains(obj))





<missing code>



}






return temp;


}

}
which one of the following can replace the <missing code>?

a) universe.remove(obj);
b) temp.remove(obj);

c) return universe;
d) temp.add(obj);
e) return not(universe);
52.  (arpeet and shahil)

Consider the following method: 

public void mystery (Stack st) {

       Set fun1 = new TreeSet();

       Set fun2 = new TreeSet();

       while (!st.isEmpty()) 

if (!fun1.add(st.pop()))

             fun2.add(st.pop());

  

  Iterator iter = fun2.iterator();



  while (iter.hasNext())

           
System.out.print(iter.next() + “ ”);

     }

Suppose Stack object stackOfInts contains 
Integer objects 1, 2, 2, 5, 4, 5, 7, 8, 9, 9 (top), what is the output when mystery(stackOfInts) is called?

(A)  
1 8
(B)
2 8


(C) 
1 2 8

(D) 
2 5 9
(E) 
An exception is thrown
53.  (carl and kurtis)

Consider the following code segment:

public class WittryServer extends TreeSet

{


public void insertUser(User x){



add(x);


}


public void methodB(User x){



insertUser(new User(“Bob”));



add(new User(“Mark”));



insertUser(x);


}


public void print(){



Iterator itr = iterator();



While (iterator.hasNext()){




System.out.println(iterator.next());



}


}

}

public class User implements Comparable

{


private String name;


public User (Sring s){
name = s;
}


public int compareTo(Object o){



return ((User)o).toString().compareTo(name);


}


public String toString(){   return name; 
}

}

What does the following code segment output given WittryServer serv ?

serv.methodB(new User(“John”));

serv.methodB(new User(“Mark”));

serv.methodB(new User(“Kelly”));

serv.print();

a)

b)

c)

d)

e)
Bob

Bob

Bob

Kelly

Mark

Mark

Mark

John

Mark

Kelly

John

John

Kelly

Mark

John

Bob

Kelly

Mark

Mark

Bob

Mark





Mark

Mark





John

Bob





Bob

Mark





Bob

Kelly





Bob

54.  (jr and lan)


public static void mysteryMethod(Set s, int num)


{



for(int i=0; i<num; i++)



{




s.add(new Integer(i));



}



if( num > 0 )




mysteryMethod(s, num-1);


}

What is the output of the following program segment?


Set s = new TreeSet();


mysteryMethod(s,5);


Iterator i = s.iterator();


while( i.hasNext() )



System.out.print( i.next() );
A.) 012340123012010

B.) 0

C.) 43210

D.) 01234

E.) 000001111222334
55.  (elise, michael, tiffanie)

In the GAP, a manager who went to Troy High School and took the Computer Science AB class, decides to use TreeMaps as a means of categorizing shirts.  A TreeMap sizes holds the keys “small”, “medium”, and “large.”  Each of these keys corresponds to a TreeMap that holds the colors of the various sizes.  The values of the colors are Integer objects referring to how many shirts are of that size and color.  A customer enters the store and wants to purchase some small green shirts.  He asks the worker how many small green shirts are in stock.  Which of the following code segments accurately accesses how many small green shirts there are?

(A) 
TreeMap temp = sizes.get(“green”);


int answer = ((Integer)temp.get(“small”)).intValue();

(B)
Map temp = (TreeMap)sizes.get(“green”);


int answer = temp.get(“small”);

(C)
TreeMap temp = (TreeMap)sizes.get(“green”);


int answer = ((Integer)temp.get(“small”)).intValue();

(D) 
TreeMap temp = (TreeMap)sizes.get(“small”);


int answer = ((Integer)temp.get(“green”)).intValue();

(E) Map temp = sizes.get(“small”);

int answer = ((Integer)temp.get(“green”)).intValue();
56. (james and alexander)

Consider the following: 

public void confusing()

{

Map map = new TreeMap();

Set set = new TreeSet();

Integer num;

for(int x=3; x>0; x--)

{


num = new Integer(x+x%3);


map.put(num, new Integer(4-x));


set.add(num);

}

Iterator keyIter = map.keySet().iterator();

Iterator setiter = set.iterator();

while(keyIter.hasNext())

{


System.out.print(map.get(keyIter.next()) + “ “);


System.out.print(setiter.next());

}

}

What is the output when the method is invoked?

(a) 2 2 3 3 4 4

(b) 1 2 2 3 3 4 

(c) 1 0 2 1 3 2

(d) 3 2 1 3 2 4

(e) a run-time exception is thrown
57.  (jonathan and peter m.)

private static Set doIt(Set set)

{


while ( set.contains(new Integer( set.size() ) ) )



set.remove( new Integer( set.size() ) );


return set;

}

The Set that results from the operation on the left of the arrow is passed to the method.  The Set on the right is potentially returned by the method.  Which of the following correctly pairs the passed set with the returned set?

I. {1, 2, 3} 
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 {1, 3, 5} ( {1, 2, 3, 5}

II. {1, 2, 3} 
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 {1, 5, 6} ( {1}

III. {0, 1, 2, 3, 4, 5,} – {3, 5, 7} ( {0, 1, 2, 4}

A. I only

B. II only

C. III only

D. I, III only
E. I, II, III
58. (karen and scott)
Assume that TreeSets Alpha and Beta have been initialized properly and are set to contain Character objects. Also assume that Alpha contains all the vowels of the alphabet (a,e,i,o,u) and assume Beta contains every forth letter of the alphabet (a,e,i,m,q,u,y).


If the following code is in the main of the same class as method mystery…


Then which of the following is the correct output?

A) {a=1, e=2, i=3}

B) {a=1}

C) {a=1, e=1, i=1, u=3}  

D) {a=1, e=2, i=3, u=5}

E) a run-time error occurs
59. (peter z. and jason)

public void doSomething(TreeSet set)

{



Set newSet = new TreeSet();



while (!set.isEmpty())

{




Iterator iter = set.iterator();




String stuff = "";




while (iter.hasNext())

{





stuff += iter.next();




}




newSet.add(stuff);




set.remove(set.iterator().next());



}



System.out.println(newSet);


}


Assume a TreeSet set contains the 5 Strings “E”, “D”, “A”, “B”, “C”.


What would be displayed by doSomething(set); ?

A. {EDA,BC, DABC, ABC, BC, C}

B. {ABC, BC, C, DABC, EDABC}

C. {ABCDE, BCDE, CDE, DE, E}

D. {E, DE, CDE, BCDE, ABCDE}

E. {ABCDE, ABCD, BCD, CD, D}

60. (daryl and brian w.)

A TreeMap called witTreeMap has the following key-value pairs:

Key        Value

  1
“Dounia”

2 “Vladimir”

3 “Estragon”

4 “Godot”

5 “Raskolnikov”

6 “Marmeladov”

7 “Nastasya”

The keys are all of type Integer, while the values are all of type String.

What is the output of method call mystery(witTreeMap)?

public void mystery(TreeMap map)

{ 

  Set set = map.keySet();

  for(int x = set.size(); x > 0; x--)

  {

    Integer mysteryKey = new Integer(set.size() - x + 1);

    map.put(new Integer(x), map.get(mysteryKey));

  }

  Iterator iter = set.iterator();

  while(iter.hasNext())

  {

    System.out.println(map.put(iter.next(), "Meursault"));

  }

}

A. Dounia             B. Meursault        C.
Nastasya
       D.
Dounia         E. NullPointerException


      

Vladimir               Meursault
Marmeladov

Vladimir
 




Estragon               Meursault
Raskolnikov

Estragon




Godot
  
Meursault
Godot


Godot




Raskolnikov         Meursault            Estragon


Estragon




Marmeladov         Meursault            Vladimir
  
Vladimir



Nastasya
Meursault
Dounia


Dounia

Name _______________________Per ___

Written Section

For Questions 1 – 3, use Ackerman’s function given below:



N + 1
M = 0

Acker(M, N)  =
Acker(M – 1, 1)
M ( 0, N = 0


Acker(M – 1, Acker(M, N – 1) ) 
M ( 0, N ( 0

1. Prove by induction that Acker(1, x) = x + 2;

2. Prove by induction that Acker(2, x) = 2x + 3;

3.     Evaluate Acker(2,3)          //  Hint, the hint has already been given!
4.    Simplify as much as possible(show each step):
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For Questions 5-7, it is given that 
[image: image14.wmf]B

A

Ì


5. What is 
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_____

(turn over)

8.  Prove by induction

1 + 22 + 32 + … + n2 = n(n+1)(2n+1)/6
public static Map mystery(TreeSet one, TreeSet two)


{


  one.remove(new Character(‘o’));


  Iterator iF1 = one.iterator();


  Iterator iF2 = two.iterator();


  int num=1;


  boolean done=false;


  Map vow = new TreeMap();


  while (iF1.hasNext())


  { 


done=false;


	Object obj = iF1.next();


	while (!done && iF2.hasNext())


	{


		


		if (obj.equals(iF2.next()))


		{


			vow.put(obj, new Integer(num));


			done=true;


		}


		else


			num++;


	}


  }


  return vow;


}








System.out.println(mystery(Alpha, Beta));
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