CSE687 Object Oriented Design
MidTerm Makeup
Spring 2002


Midterm Makeup – Take Home Examination

Please prepare complete answers for 30 of the following 31 questions.  This is a take-home makeup examination.  You may discuss any of the questions with me, the TAs, or your friends.  The answers you supply, however, have to be yours, in your own words, and not simply slight modifications of a midterm prepared by someone else – I do check.  These are due by the last day of classes.
If your answers are essentially flawless, your grade will be raised to 85.  There is no way to raise your midterm score higher than that.  If I find any significant errors, your grade will remain as it is.  That is, no credit will be given for this makeup unless there are no errors in any question.

The purpose of these rules is to make you think very carefully about the material, checking with me if you have any doubts, and to prepare solutions that will make these issues clear to you.

1. Implement a function that accepts an STL container and computes the square root of the sum of the squares of its contents.  Your function must be able to accept more than one type of container, say either a list or a vector, but you are required to show only that it is correct for a vector.  Under what circumstances will your implementation fail to compile?
  

2. What are the main design strategies used in Object Oriented Design?


3. Suppose that you are assigned the task of designing a software system to manage admission of students to a University.  Sketch the relationships, using OMT or UML diagrams, between the 5 most important classes in your design.  How would you support the Open/Closed principle in this design?

You are not expected to know the details of how SU’s admissions system works, but only to invent some reasonable process as part of your design.


4. Define a base class B and two derived classes D1 and D2 so that B provides a function, clone, that a client can use to create a copy of an object of either derived class, as shown below.  B should not have to know the names of the derived classes:

D1 d1; D1 *pD1 = D1::clone(d1);
D2 d2; D2 *pD2 = D2::clone(d2);


5. Given the classes:

class A { public: virtual void fun1(int); virtual int fun2(); void fun3(); … };
class B : public A { public: void fun1(int); virtual void fun4(); … }

what happens when the following code is executed?  Are all of these operations correct?

A* p = new B; … p->fun1(3); delete p;


6. Please provide the definition of a function that accepts an array of  pointers to functions with the signature int func(X &x), invokes each of the functions, and returns the sum of the computed values.


7. Given the code fragments below, where the ellipsis (…) represents code that has not been disclosed to you:

class X { … };  class Y { public: explicit Y(const X& x); … }; 

what can you say about the compilation and execution of each of the following statements?  Describe each of the operations that occur as this code executes.

Y func(Y y) { … }
X x;
Y y = func(Y(x));


8. Please describe how the Dependency Inversion Principle applies to your Project #3.


9. Please provide the definition of a template-based function that accepts an object of the template type and, if that type is an STL container, returns the type of the container’s elements.  You need only ensure that your code is correct for vector containers, but it must accept any of the STL containers.   You may assume that users of your function will supply some STL container type as the template parameter.


10. Given the declarations:

template <class T> class B { … private: const T t; }
class C : public B<std::string> { … private: const int len; }

write a constructor for B that takes a T argument.  Write a constructor for C that sets len to the length of its base’s string argument.  You may assume that the only data members are the ones shown.


11. If you design a class derived from an abstract base class how do you insure that clients can construct objects of your class?


12. Draw an OMT diagram representing the relationship between students in your program, programs of study in your department, and your department.  Assume that your department owns more than one program of study, e.g., Computer Engineering, Computer Science, and Electrical Engineering and that these programs share some attributes but each have some unique attributes, e.g., require Master’s projects, require B average in core courses, etc.  Show a few of the most important attributes for your relationship with your program.


13. Describe all of the essential attributes of a module, as defined in the class notes and described in class.


14. Write a program that will successfully compile and link that declares an STL vector of STL lists and puts a list of the first 3 positive integers on the vector.


15. Given the partial class declaration:

 
class D : public B {
 
    private:
 
        int x;
 
    public:
 
        D(const D &d);
 
        // some more public stuff here
 
};

Show how to correctly define an assignment operator for class D.
  

16. Given the class relationship:  class D : public B { ... }; what does the following definition imply?

 
D::D(const D &d) : B(d) { ... }

What happens when the statements below are executed?

 
D d1;
 
D d2 = d1;
 
B b = d2;


17.  How would a class prevent clients from copying or assigning objects of the class.


18. Suppose that objects of a class are required to correctly carry out copy and assignment operations.  Support or refute the claim that the class must implement a copy constructor and assignment operator.


19. Suppose that we have the class relationship:  class D : public B { ... }; and the function declarations:
void fun1(B b); and void fun2(B &b).  What can we say about the operations:

 
D d;
 
fun1(d);
 
fun2(d);


20. Given the partial class declaration:

 
class D : public B {
 
    private:
 
        int x;
 
    public:
 
        D(const D &d);
 
        // some more public stuff here
 
};

Show how to correctly define a copy constructor for class D.


21.  Write a program that will successfully compile and link that declares an STL vector and puts a standard C++ string object containing your name on the vector.


22. How do you build a program using modules (this question is not concerned with the things you might have to do in the Visual C++ IDE to work with modules).


23. What is object oriented design?


24. What is the purpose of an abstract base class?


25. Draw an OMT diagram representing the relationship between students in your department and departments in your college.  Assume that international students in your department have some attributes that are different from those of students who are citizens of this country.  Assume that some, but not all departments in your college have research institutes, e.g., institute for sensory research, NPAC, etc.


26. Given the class declarations:

class B { public: virtual void mf(int n); protected: int state; };
class D : public B { public: void mf(int n); };

What happens when the statements below are executed?

 
D d1;  
 
D *dptr = new D(d1);
 
dptr -> mf(3);


27. Suppose Tr is not the same type as Targ.  Can you find a logical error in the following declaration of a global function f?

 
Tr& f(Targ);


28.  How would you create a class that can not create any objects?  Why would you want to do that?


29. Given the declaration:


  void X::mf(Y &y);


How would you change the declaration to declare that the operation of this function will not change the state of the object invoking it?  What can you do with the re-declared function that you could not do in its original form?


30. Support or refute the claim that it is safer to return a reference to an object than a pointer to the object.


31. State precisely all the conditions under which a class will support the creation of arrays of objects.



