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Midterm #1

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. What is overloading.  Be as specific and complete as you can.


2. Provide a class declaration that represents your design of a vector class.  Make the design as general as you can, while supporting the mathematical operations a vector is expected to posses, e.g., scalar multiplication
 and vector addition
.

3. Write all the code for a class that makes a contract to support polymorphic cloning
.  Ensure that every class that derives from your class must be able to clone itself.  Show how, by writing code, you would use that class to make a clonable string.
4. State the Open/Closed Principle.  How does it apply to Project #2?


5. Given the class declaration:

class X : public Y { … };

Provide as much information as you can about what happens when the second statement below is compiled, and, if successful, executes.  Note that the ellipsis in the body of the Y class represents code that exists, but is not disclosed to you.

X x1;
Y y[5] = { 1, X(), Y(), x1 }; 
6. Draw a UML class diagram that represents your design for Project #1
.  Be as complete and explicit as you can.  Describe all the types of class relationships illustrated by the diagram.

7. What does the keyword const mean?  Please be sure that you describe all meanings supported by the standard C++ language.  Be as precise and complete as you can.
8. Draw a diagram that illustrates how base and derived classes use their virtual function pointer tables to support polymorphic binding.  Show how instances access their vtable and how virtual functions are dispatched.


9.  Given the class declarations:

class A 
{ 
   public:  …
   private:
      std::string s; 
};

class B : public A 
{
   public: …
   private:
      std::map< std::string, std::list<std::string> >* pM;
};

Write the C++ code for a copy constructor for the class B.  Write a declaration that invokes the copy constructor you have just provided.


10. Write a class declaration that makes instances behave like some other class with an added operation, void op().  Can you revise the declaration so that the function op can take a constant reference of any type?


� Each element of the vector is multiplied by the same scalar number.


� Each element of the sum is the sum of the elements of the left and right operands.


� Cloning means that an instance makes a copy of itself.


� The statement for Project #1 is appended to this exam packet.





