CSE687 – Object Oriented Design
                    Midterm A1
Spring 2000


1. Statement pB->mf() invokes D::mf(), as expected.  However, statement (pB+1)->mf(); causes a memory access violation because sizeof(B) != sizeof(D);  Also, the pointer pB goes out of scope without deleting the allocated memory causing a memory leak.

2. #include <iostream>
#include <sstream>
#include <string>
using namespace std;
template <class T> string concat(const string &s, T t) {
  ostringstream temp;
  temp << s.c_str() << " " << t << ends;
  return temp.str(); 
}

3. Polymorphism supports client use of a base class protocol for all its derived classes, allowing clients to be ignorant of details that distinguish one derived class from another.  It also allows a library designer to invoke application operations it can know nothing about by allowing the application designer to derive from a base class and override its virtual methods.


4. Make the one other class a friend of your class and make all its constructors private.


5. #include <iostream>
#include <string>
#include <set>
using namespace std;
template <class T> set<T> getChars(const string &s) {
  set<T> cs;
  int i;
  for(i=0; i<s.size(); i++)
    cs.insert(s[i]);
  return cs;
}
6. The statement c.mf(); fails to compile due to its ambiguous reference to the common member function mf();  You must explicitly say which class’s mf() you want like this:
  c.A::mf();
  c.B::mf();

7. Yes, but only in function which knows there is no more use for object (never in destructor) and when certain that all instances will be created on the heap.  Reference counted objects used in my smart pointer class delete themselves, in delRef(), when the number of outstanding references to them goes to zero (e.g., no smart pointer refers to them).


8. class C : public B {
  Y y;
  public:
    C& operator=(const C &c) {
      if(this==&c) return *this;
      *(static_cast<B>(this)) = c;
      y = c.y;
      return *this;
    }
};

9. Suppose that C, X, Y, and Z are user defined classes.  What must C provide in order that the second statement will compile?  (note this fixes an error in the problem statement)
 

 
C c[3] = { X(), Y(), Z() };

Ans: Void constructors for X, Y, and Z, and three promotion constructors defined in the C class that take objects of the classes X, Y, and Z.
