Fall 2
Data Structures

02/23/04
Name: __________________


Cosc 2250 Final Exam

1). 
[10 pts] Assume you had a postfix expression.  How would you evaluate this postfix expression on a stack ?   Please give a list of the push and pops needed to evaluate this expression and what the answer would be.  Show the state of the stack at each push and pop…

Example: The expression 3 2 - would decompose to:


‘3’ 
( 
Push(3)
(  Stack contains 3.


‘2’ 
( 
Push(2)
(  Stack contains 2, 3


‘-‘ 
( 
Top( ) = 2






Pop( )
(  Stack contains 3





Top( ) = 3






Pop( )
(  Stack contains nothing.






3 – 2 = 1






Push(1)
(  Stack contains 1.






Answer is 1.
Now do the same thing for:    9 5 * 3 - 8 7 - /

2.  [4 pts] If you do not define a constructor for a class, C++ generates one for you, what does this automatic default constructor do for you?
3.  [4 pts] You see two lines of cars, one stuck in a dead-end alley and one in a drive-thru.  Which of these acts like a queue and which acts as a stack and why?

4.  [20 pts] You are told that your client wants a new function to find the midpoint value of any of the numerical types.  The midpoint value is the average of two values passed in.

Write this function using a template, and then show an example calling that function BOTH EXPLICITLY and IMPLICITLY.  Mark which function call is explicit and which is implicit.

9).  [20 pts] Your user wants a new class called Complex which will represent complex numbers (numbers containing the imaginary number i).  A complex number is of the form a + bi, where a is called the “real part” and bi is called the imaginary part.  Also a and b are real numbers, and i represents the unit imaginary numbers equal to the positive square root of -1.  For example:


 5 + 4i

-3 + 9i

 2 – 7i
Write a class declaration for Complex.  Do NOT store the i, it is part of the definition but is a special constant, only store the real (a) and imaginary (b) coefficients.  Include all members, member functions and access specifiers using names consistent with good OOP style.  Also include a function display which will show the value in the form a + bi.  For all functions listed, write the code for the function bodies in-line.  Make sure the class has 2 constructors that make sense, and proper setters and getters.

Part II:  Multiple Guess.  Choose BEST answer.  [2 pts each]

1. Given the following class definition:
            class foo

    {


        int num;

    public:

      void x(foo f);

      void y(const foo f);

      void z(foo f) const;

};
1.       ...

Which of the three member functions can alter the PRIVATE member variable num of the foo object that calls the function? 

A. Only x can alter the private member variable num
B. Only y can alter the private member variables num

C. Only z can alter the private member variables num

D. Two of the functions can alter the private member variable num

E. All of the functions can alter the private member variables num

2.  Is it possible for a member function of a class to call another member function of the same class? 
A. No. 

B. Yes, but only public member functions. 

C. Yes, but only private member functions. 

D. Yes, both public and private member functions can be called within another member function. 

3.  What is the common pattern of class definitions?

A. Member functions and member variables are both private. 

B. Member functions are private, and member variables are public. 

C. Member functions are public, and member variables are private. 

D. Member functions and member variables are both public. 

3. When should you use a const reference parameter? 

A. Whenever the data type might be many bytes. 

B. Whenever the data type might be many bytes, the function changes the parameter within its body, and you do NOT want these changes to alter the actual argument. 

C. Whenever the data type might be many bytes, the function changes the parameter within its body, and you DO want these changes to alter the actual argument. 

D. Whenever the data type might be many bytes, and the function does not change the parameter within its body. 

4. What is the primary purpose of template functions? 
A. To allow a single function to be used with varying types of arguments 

B. To hide the name of the function from the linker (preventing duplicate symbols) 

C. To implement container classes 

D. For designing classes that cannot be overloaded.

5. Consider this prototype for a template function: 

    template <typename T>

    void foo(T x);

Which is the right way to explicitly call the foo function with an integer argument i? 

A. foo<int>( i ); 

B. foo<Item>( i ); 

C. foo(<int> i ); 

D. foo(<Item> i ); 

7.  Consider the following definition: 

    template <class Item>

    Item maximal (Item a, Item b)

    {

        if (a > b)

            return a;

        else

            return b;

    }


What restrictions are placed on the Item data type for a program that uses the maximal function? 

A. The Item data type must be either int, double, or float. 

B. The Item data type must be one of the built-in C++ data types. 

C. The Item data type must have a > operator defined/overloaded. 

D. None of the above restrictions apply. 

8.  Suppose Bag is a template class, what is the syntax for declaring a bag b of integers? 

A. Bag b; 

B. Bag<int> b; 

C. Bag of int b; 

D. int Bag b; 

E. Bag b<int>;

9.  The operation for adding an entry to a stack is traditionally called: 
A. add 

B. append 

C. insert 

D. push 

10. Which of the following stack operations could result in stack underflow? 

A. empty

B. pop 

C. push 

D. Two or more of the above answers 

11. Suppose we have an array implementation of the stack class, with ten items in the stack stored at data[0] through data[9]. The MAX_SIZE is 42. Where does the push member function place the new entry in the array? 

A. data[0] 

B. data[1] 

C. data[9] 

D. data[10] 

12. In the array version of the stack class (with a fixed-sized array), which operations require linear time for their worst-case behavior? 

A. empty

B. copy

C. pop 

D. push 

E. None of these operations require linear time. 

13. Suppose we have a circular array implementation of the queue class, with ten items in the queue stored at data[2] through data[11]. The MAX_SIZE is 42. Where does the enqueue (addQueue) member function place the new entry in the array? 

A. data[1] 

B. data[2] 

C. data[11] 

D. data[12] 

14. Consider the implementation of the queue using an array. What goes wrong if we try to keep all the items at the front of a partially-filled array (so that data[0] is always the front). 

A. The constructor would require linear time. 

B. The front() function would require linear time. 

C. The addQueue() function would require linear time. 

D. The empty() function would require linear time. 

E. The deleteQueue() function would require linear time.

15. In the circular array version of the queue class (with a fixed-sized array), which operations require linear time for their worst-case behavior? 

A. front 

B. push 

C. empty 

D. None of these operations require linear time. 

16. If data is a circular array of MAX_SIZE elements, and last is an index into that array, what is the formula for the index after rearItem? 

A. (rearItem % 1) + MAX_SIZE 

B. rearItem % (1 + MAX_SIZE) 

C. (rearItem + 1) % MAX_SIZE

D. rearItem + (1 % MAX_SIZE) 

17. I have implemented the queue with a circular array, keeping track of frontItem, and lastItem.  Suppose first is zero, and last is MAX_SIZE-1. Is the state of this queue: 

A. full. 

B. empty. 

C. impossible to determine. 

D. None of the above. 

18. You want to store a series of numbers that will remain a fixed size, with few-to-no insertions or deletes, and you must perform a binary search to look up data.  Which of the following would be the best storage structure

A. queue 

B. stack 

C. array

D. linked list

19. You want to build an undo function into your program that will recursively undo a series of changes, which is the best structure?

A. queue 

B. stack 

C. array

D. linked list

20. You want to have the ability to store all messages that come in from a socket in the order they arrived and process them FCFS, which is the best structure?

A. queue 

B. stack 

C. array

D. linked list

21. You have a list where size fluctuates and inserts can be in any position, which is the best structure to store these in?

a. queue 

b. Stack

B. circular-array

C. array

D. linked list

22. Which of the following would be (at worst case) constant time in an array:

A. inserting an item at a given position

B. deleting an item at a given position

C. accessing the Nth element (where n >= 0 && n < (size – 1))

D. all of the above

23. Which of the following would be (at worst case) linear time in a linked list:

A. inserting an item at a given position

B. deleting an item at a given position

C. accessing the Nth element (where n >= 0 && n < (size – 1))

D. all of the above


24.  What special CONSTANT value is used to signify the end of a linked list?




a). Head Pointer 




b). Tail Pointer




c). NULL (0)




d). Next


25.  Linked lists give several advantages over arrays, which of these is NOT one of them:




a).
Data can be deleted without moving items up to fill the gap in memory.




b). Items can be inserted without moving items to make room for the new item.




c). You can directly access any individual item without traversing from the head.




d). 
It is fairly easy to keep a list in sorted order with a linked list despite adds/deletes.

