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General Rules (Read):

· This exam is closed book and closed notes.

· If you have a question, please raise your hand.

· Total point value is 100 points. 

· The short answer questions are not essay questions. Strive to answer them in 1 or 2 sentences.  Longer answers are not necessary and are discouraged.
· WRITE NEATLY.  If we cannot understand your answer, we will not grade it (i.e., 0 credit).
· PUNT RULE:. For any question, you may write PUNT, and you will get ¼ of the points for the question (rounded down).  If you feel totally lost on a question, you are encouraged to punt rather than waste time writing down an incorrect answer in hopes of getting some partial credit.
· Honors section questions only count for credit for students in the honors section
Problem 1 (16 pts) Algorithmic Complexity

a. (6 pts) Calculate the asymptotic complexity of the code snippets below (using big-O notation) with  

            respect to the problem size n.

          Grading: 2 pts each
1. for (int i=n/3; i<=n; i++) {





f(n) = O(
n
)


  
System.out.println("Hello");

   }

2. for (i=1; i<=n; i++) {






f(n) = O(
n
)


for (k= n/2; k<=n/2; k++) {




System.out.println("Hello");


}


   }

3. for (int i=n/2; i<=n; i++) {





f(n) = O(      nlog(n)
)



   for (int j=1; j<=n; j=j*2) {
System.out.println("Hello");


   }


   }

b. (4 points) Give the asymptotic bound of the following functions:

1. n3 + log(n)







f(n) = O(
n3
)
2. n2 - 200n - n2






f(n) = O(
n
)
c. (2 pts) List the following big-O expressions in order of asymptotic complexity (lowest complexity first)

O(nlog(n))

O(log(n))

O(n2)


O(n3)

Answer: O(log(n))

O(nlog(n))
O(n2)

O(n3)

d.  (2 pts) What is the complexity of computing a[i] for an array of length n?
Answer: O(1)

e.  (2 pts) What is the asymptotic complexity of finding in an array the first occurrence of an element that is equal to a value x?
Answer: O(n)

Problem 2 (10 pts) Program Correctness and Exceptions

1. (1 pt) 90% code coverage implies there is a probability 90% of the code is correct.   
      F
2. (1 pt) 100% code coverage is not possible.





      F
3. (1 pt) A checked exception must be catch or declared.




      T
4. (1 pt) A finally block is executed only when an exception occurs.


      F

5. (6 pts) Modify the following code in order to handle a ListEmptyException that might be thrown by a method called f().  The exception handler must print (using System.out.println) the message “Error: Empty List Detected”.

            Answer:

public void test() {



try {




f();



} catch (ListEmptyException e) {




System.out.println("Error: Empty List Detected");



}


}
Problem 3 (10 pts) Hashing

1. (2 pts) Name two properties of a good hashing function.
Answer
 Should distribute values uniformly

Should not be expensive to compute

2. (4 pts) Briefly describe the Java Hash Code Contract.
Answer:
Two objects that are equal (according to the equals() method) must have the same hash code value.

3. (4 pts) Does the default hashCode and equals methods for a class (those provided by the Object class) satisfy the Java Hash Code Contract?  Yes or No answer with no justification will receive no credit.

Answer:

Yes, they satisfy the contract as hashCode returns the address of the object and equals compares addresses of objects.  Therefore two objects that are equal have the same hashCode.
Problem 4 (30 pts) Java Language Features

1. (2 pts) Java interfaces are examples of procedural abstractions.


         T

2. (2 pts) Procedural Abstraction specifies what actions should be performed.

         T

3. (2 pts) Abstraction and encapsulation help make programs run faster.

       
         F
4. (2 pts) If class A extends B then List<A> extends List<B>



         F

5. (2 pts) A class implementing the Iterable interface can be used in an enhanced for loop.     T
6. (2 pts) A static initialization block is executed when each object is created.

         F

7. (2 pts) A constructor can override any initialization performed by an initialization block.   T

8. (2 pts) A private visibility modifier allow us to enforce encapsulation.

         T

9. (2 pts) All methods of an abstract class must be abstract.

 
 
         F

10. (2 pts) We cannot have instance variables in abstract classes.



         F

11.  (2 pts) Which of the following are valid assuming a class C with a default constructor?

 
       Circle your answer.

a. C temp = new C();    VALID

b. C temp = null;
      VALID

12. (5 pts) Make the following class generic so that it can deal with an arbitrary class rather than only Strings.  Feel free to cross out parts of the following code. 

Answer:

public class Col<E> {


private ArrayList<E> c;


public E get() {return c.remove(0); }


public void insert(E value) { c.add(value); }

}
13. (3 pts) Rewrite the following for loop using an enhanced for loop.

String[] names = {"John", "Kate", "Laura"};
for (int i=0; i < names.length; i++)


System.out.println(names[i]);

Answer:


for (String n: names)




System.out.println(n);
Problem 5 (34 pts) Sets and Maps

The Assistants class maintains, for a set of courses, the set of TAs for each course.

public class Assistants {


Map<String, Set<String>> map;

public Assistants() {



// YOU MUST IMPLEMENT THIS METHOD
}


public void addTA(String course, String taName) {



// YOU MUST IMPLEMENT THIS METHOD

}


public void displayTAsPerCourse() {
// YOU MUST IMPLEMENT THIS METHOD




}

}

What You Must Implement

1. (5 pts) Implement a constructor for Assistants that creates an empty map.
Answer: 

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

2. (15 pts) Implement the addTA method that adds a teaching assistant to a specific course.  A map entry for the course must be created if one does not exist.
Answer: 



Set<String> tas = map.get(course);



if (tas == null) {




tas = new TreeSet<String>();




map.put(course, tas);



} 



tas.add(taName);

 

3. (14 pts) Implement the displayTAsPerCourse method that prints (using System.out.println) the name of a course followed by the TAs for the course.  
Answer: 



for (String c : map.keySet()) {




System.out.println(c);




for (String taName: map.get(c)) 





System.out.println(taName);



}



Honors Section problems are on the reverse 

NOTE: Only Honors Section Students Will Receive Credit

 (12 pts)  Honors Section

Grade this as a 12 point question; I’ll adjust the weights to make it worth 10 points after it is graded.

Java provides two different standard implementations of the List interface: LinkedList and ArrayList. 

a. What is an operation supported by Lists that would have substantially slower asymptotic complexity on a LinkedList than on an ArrayList. What are the complexities in each implementation? Don’t worry if you don’t remember the exact method name, just describe what the method does.


b. The same question, except an operation that has slower asymptotic complexity on an ArrayList than on a LinkedList. Name/describe the operation, and give the asymptotic complexity in each implementation.





c. The same question, except an operation is supported by both Sets and Lists, and has slower asymptotic complexity either List implementation than on a HashSet. Name/describe the operation, and give the asymptotic complexity in List implementations, and in HashSet.
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