
CS 132 EXAM 1        MARCH 14, 2008
PRIVATE 

1. Answer 6 of the following. 
a.  True or False: A pointer variable is a variable whose content is a memory address. 
b.  True or False: In C++, a class can only have one constructor.
c.  You can initialize a pointer variable by setting it to NULL
d.  True or False: In a shallow copy, two or more pointers of the same type point to the same memory.

e.  In the statement p = &x : p gets assigned to the address of x.
f.  True or False: Members of a derived class can redefine members of a base class.

g.  True or False: Every recursive call also has its own set of parameters and local variables.
h.  The backtracking algorithm attempts to find solutions to a problem by constructing partial solutions and then      making sure that any partial solution does not violate the problem requirements.  
2. Identify 4 of the following.
a.  header file: The file that contains the member functions and data elements.
b.  overloading: Defining an operator such as + for a class so that it can be used on objects of the class. For example + can be overloaded for complexType so that it can be applied to  two complex number
c.  template: a struct or class that can be instantiated with a type at the time of compilation. For example, a template for linkedListType can be used to declare a linked list of int, char, or even another class such as personType
d.  friend: a function is declared a friend of another class if it needs to access the private members. For example << and >> for a class are defined on objects of type ostream and istream but need to access the members of the object on the left side.
e.  the differences between public, protected, and private. public members can be accessed by the world, private within the definitions of member functions and protected by member functions of derived classes.
f. base case: the case in recursion which does not call the function again.
3. List 2 different advantages of using classes for program development (sorry Stephanie).

       a. They can be separately tested and debugged and then used in many programs
       b. They can be templated to generate different versions
       c. The header and the implementation are separate, allowing one to change the implementation without  

           changing the header and, thus, the programs that use the class
      d.  They can be developed without considering the applications that will use them  
4. Given the following header for an array based list:
template <class Type>
      linked
class arrayListType

{

public: linked                                  linked
  const arrayListType<Type>& operator=(const arrayListType<elemType>&);
  bool isEmpty();

  bool isFull();

  int listSize();

  int maxListSize();

  void print() const;

  bool isItemAtEqual(int location, const elemType& item);

  void insertAt(int location, const elemType& insertItem); (or could be left in)
  void insertEnd(const elemType& insertItem);

  arrayListType(int size = 100);

  linkedListType();

protected:

  elemType *list;
  int length;
  int maxSize;
  nodeType<elemType> *first; 
  nodeType<elemType *last; 

  int count; 

};

      write implementations for two of the following:
      template <class elemType>

      bool isEmpty()
   {

       return (length==0);
   }

   template <class elemType>

      void print() const
   {

      for (int 1=0; i<length; i++)
        cout << list[i];
   }

   template <class elemType>

 bool isItemAtEqual(int location, const elemType& item)
   {

      return (list[location]== item);
   }

5. Mark the changes on the header above to convert this to a header for a linked list, crossing out any functions that are inappropriate and changing any components that need to be changed. (in bold above)
6. What will be the output of the following code

int *p;

int *q;

p= new int;
q=p;
*p=4;

*q=5;

cout << *p <<"  "<<*q<< endl;    5  5  
In 7 and 8 you may assume

      struct nodeType {

     int info;

     *nodeType link;

   }
7. Fill in one of the following

bool isIn(nodeType* theList, int num)

{

  if (theList==NULL)

     return false;

  else 

     if (theList->info==num)

        return true;

     else 

        return isIn(theList->link, num);

}

int sum(nodeType* theList)

{

   if (theList==NULL)

      return 0;

   else

      return theList->info + sum(theList->link);

}

8. Given the following linked list,  

[image: image1]

write the code necessary to

a. Print the info in the first element

   cout << list->info
b. Change the info in the second element to 6

  list->link->info = 6;   or  ptr->info=6;
c. Remove the third element

  *nodeType temp= ptr->link;

  ptr->link= ptr->link->link;

  delete temp;
9. Given
int test(int x, int y)

{

  if (x==y)

     return x;

  else if (x>y)

         return (x+y);

  else

     return test(x+2, y-1);

}

a.  What is the output of  test(3, 7)   12
b.  What is the output of  test(7, 3)   10
PART  2:  Please complete and hand in the above problems before starting this part. Email me your answer and save a copy for yourself.  You may use the compiler and anything available on the course page.
PRIVATE 

10. Construct a class, frogType, that contains an id and number of warts (both integer). Include the following member functions and any others you need/want:

a. A default constructor

b. A parameterized constructor with parameters id and warts

c. An overloaded operator = =

d. A function addWarts that  increases the poor froggy's warts by a number that is a parameter.

e. A function that prints the id and warts for a frog

11. Write a driver (no menu needed) that 

a.    Declares a linked list of frogs   
b.    Declares two frogs using the parameterized constructor.

c.    Prints the id and warts for the first frog.

d.    Adds 10 warts to the first frog.

e.    Prints the id and warts for the first frog.

f.    Checks to see if the two frogs are the same.

g.    Adds the two frogs to the linked list
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