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Exam 2, Chapters 6-10

1.  (20 pts)  Refer to the following code for the indexOf method in an OrderedVector.
protected int indexOf(Comparable target)

{


Comparable midValue;


int low = 0;              //lowest possible location


int high = data.size();   // highest possible location


int mid = (low + high)/2; // median location

// mid == high iff low == high


while (low < high) {



// get median value



midValue = (Comparable)data.get(mid);



// determine on which side median resides:



if (midValue.compareTo(target) < 0)




low = mid+1;



else




high = mid;



// low <= high



// recompute median index



mid = (low+high)/2;


}


return low;

}

(a) Provide a good pre- comment for the method.


// pre:  
(b)  Provide a good post- comment for the method.


// post:
(c)  Suppose the underlying Vector (called data) currently stores the following String objects, which it keeps sorted alphabetically:

	0
	1
	2
	3
	4
	5
	6

	basil
	comatose
	flee
	input
	muskmelon
	quill
	yam



What will be returned by the method call indexOf(“alto”) ? __________


What will be returned by the method call indexOf(“flee”) ? __________


What will be returned by the method call indexOf(“zany”) ? __________

(d)  What is the expected (average case) big-O time complexity for indexOf?  __________  What sort of search does it implement?  _________________
(e)  Use the methods of the String class and the Vector class, as well as the method IndexOf, to write an efficient Object-based remove for OrderedVector.  Use correct Java syntax.  

The underlying Vector which holds the list is called data.  The first line of the remove method, with post- comment, is shown below.  The interface for the Vector class is shown on a separate sheet.

public Object remove(Object value)


// post: removes and returns an instance of value if found in the 


//   vector.  Otherwise, returns a null reference.

(f)  What is the worst-case time complexity of the Object-based removed method in part (e)?  ___________  Why?  Also, describe the “worst” case.
2.  (10 pts)  Write the compareTo method for a class called Person.  A Person’s name is stored as two String data fields:  first and last.  A Person object is “less than” another if their name appears before the other’s in a list alphabetized by last name and then by first name (as is typical).  

Use correct Java syntax.  Also include appropriate pre- and post- comments.  Hint:  The String class has a compareTo method.


Here is the declaration for the Person class compareTo method:


public int compareTo(Object other)

// pre:


// post:

3.  (10 pts)  Suppose you wish to copy a queue into another, preserving the order of elements and not altering the original queue.  Using only Queue operations, describe how this would be done.  (Write java code or very clear pseudo-code.)  The method declaration is as follows:


public static void copy(Queue q, Queue r)


// pre:  q and r are valid Queue objects; r is empty


// post:  q is unchanged.  r has the same elements as q, in the same order

4.  (5 pts)  A “DEQueue” is a double-ended queue; items may be added and removed from either end.  There is no bound on the capacity of a DEQueue, beyond the physical capabilities of the computer the program is running on.  Based on their implementations in your text, determine which of the following structures should be used to implement a DEQueue efficiently (in terms of time complexity):

· Vector; 
· SinglyLinkedList; 
· DoublyLinkedList; 
· or CircularLinkedList.  

5.  (5 pts)  Why do we include a tail reference as a data field in the DoublyLinkedList class?
6.  (5 pts)  The code for the AbstractList class does not make use of any element types or references.  Why?

7.  (10 pts)  Write a List method, equals, that returns true exactly when the elements of two lists are pair-wise equal (same elements in the same order).  Your method should work for any List implementation without change (it should not depend on how the List is implemented).  The List interface is given on a separate sheet.  Here is the declaration of the equals method:

public boolean equals(List a, List b)
8.  (5 pts)  Suppose itr is an Iterator over some data structure.  Write a loop using itr to print all the values in the data structure.  Use correct Java syntax.

9.  (10 pts)  (a)  List the required methods for an Iterator:  
(b)  For each non-constructor method you named above, provide a helpful post- comment to help a user understand what the method does.
10.  (5 pts)  What data field will a filtering iterator always have?  

What class will the data item belong to? 
11.  (5 pts)  Is it reasonable to have an OrderedStack, a class that implements both the Stack and OrderedStructure interfaces? __________  Explain:

12.  (10 pts)  Why is the ListVector implementation of a List (basing the list on a Vector instead using a linked structure) potentially slow?  

(b)  Why might we still want to use the ListVector implementation?
