CSE687 Object Oriented Design
Midterm #5                
Spring 2005

Midterm Makeup

Instructions:

This is a take-home midterm.  You are expected to provide solutions to each of the ten questions, within, by May 10th.  You may upload them to the college server, just as you do with homework assignments, or, if you have done them in pencil or ink, you may slide them under my office door.

Please work on these independently.  You are welcome to ask questions of me or the TAs about any of these questions.

You are also required, as part of the makeup to go through your graded examination and discuss the errors you made to each question.

If you do both these things very well, you exam grade will be raised to an 85, but no higher.

Jim Fawcett

18 April 2005


Midterm #5
Name:_________________________________  SUID:____________________

This is a closed book examination.  Please place all your books on the floor beside you.  You may keep one page of notes on your desktop in addition to this exam package.  All examinations will be collected promptly at the end of the class period.  Please be prepared to quickly hand in your examination at that time.

If you have any questions, please do not leave your seat.  Raise your hand and I will come to your desk to discuss your question.  I will answer all questions about the meaning of the wording of any question.  I may choose not to answer other questions.

You will find it helpful to review all questions before beginning.  All questions are given equal weight for grading, but not all questions have the same difficulty.  Therefore, it is very much to your advantage to answer first those questions you believe to be easiest.

1. Provide all the code for a class that supports reference counting.  Show how that class can be used to provide reference counting for strings.

2. Given the class declaration:

class B 
{ public: ... virtual ~B(); virtual void mf(); ... };

class D : public B 
{ public: ... virtual void mf(); ... };

what errors do you see in the following code fragment?

{
  B *pB = new D[2];
  pB->mf();
  (pB+1)->mf();
}

3. Why is polymorphism an important design tool when using C++ ?

4. What does the keyword const mean?  Be as precise and complete as you can.  What STL construct directly supports the use of const.


5. Suppose that you are designing a class.  How would you ensure that only instances of one other class could create instances of your class?


6. Write an efficient C++ program to count the frequency of occurances of all words in a text file.  Please use the STL to support the development of this program.


7. You are asked to draw a UML class diagram that represents your design for Project 4c, attached at the back of this packet.  Please describe all of the relationships in this diagram.


8. Write all the code for a class that behaves like a stream and serializes objects to a file.  Please make this as general as you can, and provide means to name the target file.  Write a statement that shows how you would serialize a string.  You may provide some auxiliary code to make this work if you need to do that.  What conditions on the serialized object are necessary to ensure that the use of this class will compile? 


9. How would you create a reference to an object initialized on the heap?

10. In Project 4c, attached at the end of this package, how would you design your classes to directly support the Dependency Inversion Principle?


