

CS 132 FINAL  EXAM  MAY 16, 2007
1. True/false:

___   Variables and functions declared following the word public are accessible to the client program.

___   Variables and functions declared following the word private are accessible to the client program.

___   Member variables and functions declared following the word private are accessible to the class's  member 

         functions.

___   Every recursive call has its own set of parameters and local variables.
___   The process of solving a problem by reducing it to smaller versions of itself is called recursion.

___   The base case stops recursion.

___   A pointer variable is a variable whose content is a memory address. 
2. Omit one:
a. What does each ot the following statements do and how are they different:   
       delete aPtr;   
   aPtr = NULL;   

b. Dynamic memory allocation is

       Its major advantage is:
c. What is  overloading? 
      Give an example where it is it used. 
d. What does a template do for a class? 

       A class that would use a template:

       A class that would not use a template:

e. What is a friend? 
       Give an example where a friend might be used. 
f. Integers are entered in a list, separated by commas: 12355, 4444, 712, 44.  Describe or give an algorithm for how you would read the sequence of characters and return each of the integers without the commas. The output for this list would be 12355  4444 713 44
g. What is the Poisson distribution and what is it used for?
h. Compare sequential search and binary search. When would you use each?

i. A ADT is a datatype whose properties are specified independently from its implementation  T/F _____
      How does C++ support ADTs?

      Give 2 advantages of this separation: 
       1)
       2)
j. What does protected do?
k. Describe, using an eaxmple, how reheap down works.

3. Assume that a point in the plane (x, y)  is represented by the two integers and addition of points can be expressed in terms of the pairs, e.g.  (x1, y1) + (x2, y2) = (x1+x2, y1+y2)

a. Write the header for the pointType ADT. Include 1) a function to initialize a point, 2) a function to add two points, a function equal that tests for equality; 4) a funciton that prints the components of the point, and 5)  an overloaded operator = = that tests for equality.

b. Write the  implementation for addition.

c. Write the  implementation for equal
d. Write the code (in main) that would declare two points, initialize them, and print their sum
4. a. Mark on the following diagrams the results of replacing the first node of the list pointed to by

          listPtr with the node pointed to by newPtr.
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 ... 

      struct nodeType

{

   int info;

   nodeType *link;

};
NodeType newPtr,listPtr;
b. Write the code that accomplishes this. Assume newPtr and listPtr are in main, not in a class. 

c. Write the code to insert the node at the end of the list.
d.  Write the code to delete the second element of the list.

Use the following for questions 5 and 6
template<class Type>

class stackType

{

public:

   const stackType<Type>& operator=(const stackType<Type>&); 

   void initializeStack();

   bool isEmptyStack();

   bool isFullStack();

   void destroyStack();

   void push(const Type& newItem);

   Type top();

   void pop();

   stackType(int stackSize = 100); 

   stackType(const stackType<Type>& otherStack); 

   ~stackType(); 

private:

   int maxStackSize; 

   int stackTop;
    

   Type *list; 
   

   void copyStack(const stackType<Type>& otherStack); 

};
5. Write code to do the following

a.   Declare aStack to be a stack of characters.

b.   Add A and B  to aStack
c.   Print the top element of aStack
d.   Remove the top element of aStack
6. Fill in bodies for the following  functions 

a.  template<class Type>

    bool stackType<Type>::isEmptyStack()

    {

          }

b. template<class Type>

   void stackType<Type>::pop()

   {

   }

c. template<class Type>

   void stackType<Type>::printStack()

7. You wish to develop a program to manage books and subscribers for a small library.  Books have a name, author, and call number. Patrons have a first name, last name, and card number.  When a book is checked out a record is made of the call number, the card number, and the due date.  Your program should allow the following:

a. Add a subscriber.

b. Check out a book to a subscriber.

c. Print a list of all books by a given author (just the titles)

d. Print a list of all books (the complete records)

e. Print a list of overdue books and who has them. 

f. Notify subscribers when a book is overdue

g. Maintain a list of books you want to add to the collection, adding  books to the list and from this list to the holdings.

h. Whatever else you think would be useful

a. What classes should the program use?

b. Give 4 examples of where it  might use overloading.
c. The program is turned on at the beginning of each day and off at the end. How do you recommend handling data overnight?

d. Write the components for this program, leaving stubs for complicated functions. You may use anything on the web page, making use of as much previously written code as possible.  The specification (.h) files, but not the implementation (.cpp) files for each class should be complete.  The program should compile.  

Note:  There is no one way to do this, I am looking for evidence of understanding and incorporating the concepts in this class.  Some of you may develop it more in one direction, some in another




























































 5‘a’  












PAGE  


3

