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1. A derived class array is created, invoking the derived class void consructor on each element.  As its first act the derived constructor calls the base class void constructor to initialize the base part.  When that completes the derived class void constructor initializes the derived part.  A pointer to the array is passed to fun(...) typed as a base pointer.  The compiler willingly does this since a derived object is a base object.  Inside the function pB[0].mf() invokes D::mf();  However, pB[1].mf() causes an access violation exception since sizeof(B) != sizeof(A).  The program terminates without calling the derived or base destructors if no exception handler catches this exception.


2. #include <sstream>
#include <string>
using namespace std;
template <class T> string convert(T &t) {
  ostringstream temp;
  temp << t << ends;
  return temp.str();
}

Compiles only if T provides insertion operator.
3. The principle design strategies of C++ are:

· encapsulate using classes
· extend using inheritance
· build loosely coupled systems using polymorphism to enforce separation of need-to-know
4. build generic components using templates
5. construct structured programs with modules using the preprocessor


6. Prevent instances of a class from being created by making the class abstract.  That is, we must declare at least one pure virtual member function in the class.  This forces derived classes to define at least that function.  We build abstract base classes to enforce a protocol, to be used by all derived classes.  Clients use the base class protocol without need to know any of the details that distinguish one derived class from another.


7. #include <string>
#include <vector>
using namespace std;
template <class T> double getAvg(const vector<T> &v) {
  T sum = 0;
  vector<T>::const_iterator it;
  for(it=v.begin(); it!=v.end(); it++)
    sum += *it;
  double avg = sum/v.size();
  return sum;
}

· The reference to x is ambiguous in C::mf( ).  This will cause compilation failure of the class C declaration.  This can be resolved in two ways:

· specify in mf( ) which of the x’s you want to increment, e.g., ++A::x or ++B::x, or

· make x a data member of a base class from which both A and B derive by virtual public inheritance (and remove the data member x from both A and B)

8. class X {...};
X &xr = *(new X);

Note that no pointer identifier has been used.  To deallocate this memory simply delete &xr;

9. void C::getBaseAdresses(A* &pA, B* &pB) {
    pA = static_cast<A*>(this);
    pB = static_cast<B*>(this);
}

10. C must provide a promotion constructor for an object of the class X and a void constructor.
