CS 315 Data Structures                                                                      Spring 2008

Solution to Mid-term # 1
1) What is the exact number of key comparisons performed by insertion sorting and selection sorting on the following input? 

1  2  3  4  8  7  6  5

                         insertion sorting  13          selection sorting  28

2) What is the number of data movements needed in the worst-case to perform each of the operations on a sorted linked list? Assume that the list currently has N items and express your answer using O notation. (Constant will be written as O(1).)

 (a) search       O(1)
 (b) insert        O(1)

 (c) delete.       O(1)
3) What is the value of the postfix expression shown below?

  3  8  5  +  3  2  * – *                  21
      4)  We need to write our own destructor (instead of using the default one) when:

(a) we have private members that are pointers.

(b) we have private members that are arrays.

(c) we have allocated dynamic memory in our constructors.
(d) we have used templates

(e)  in each of the above cases

5) What is an Abstract Data Type? Mention one benefit of using an abstract data type.

Abstract data type is a collection of objects with a set of operations defined on them. Examples are dictionary, priority queue, stack etc. This concept is different from that of a (concrete) data structure which is a realization (or implementation) of ADT. For example, we can implement a stack using an array or a linked list etc. An advantage of ADT is that it separates the implementation from application. This means that an application built based on a queue can use any queue -  based on array, or linked list.  

         6)  When is call by const reference appropriate for a parameter of a function?

a. when the parameter represents a large object  

b. when the object passed by the parameter should not be modified by the function

c. when the function is private

Choose the correct answer:
(1)  (a) only   (2) (a) and (b)   (3) (a) and (c)  (4) all of them   (5) none of them

7) Write a single statement in c++ to declare an array of integers of size 10.

int A[10];

8)   #include <iostream>

       using namespace std;

int main(){

int *y;

int x = 36;

//code to be inserted here

(*y)++;

cout << x << endl;

return 0;

}

Which of the following choices, if inserted at the line marked, will result in 37 being sent to standard ouput?

  (a) y = x;

  (b) y = &x;

  (c) *y = x;

  (d) *y = &x;

  (e) None of these will give the result we want

Open-book section

1) What is the number of times the underlined statement is performed by the following function when a call to f(65) is made ? Also estimate the number of times the underlined statement is performed as a function of n and express your result using O notation.

                    int f (int n) { 

                      int x = 0;

                      for (int j = 0; j < n; ++j) 

                          for (int k = j+1; k < n; ++k) 

                             x = x + j * k;

                      return x;

                    }

The number of operations performed is given by (n – 1) + (n – 2) + … + 1 since the first iteration is performed n – 1 times, the second one is performed n – 2 times etc.

For n = 65, the number is 64 + 63 + 62 + … + 2 + 1 = 65 x 32 = 2080

In general, it is n ( n – 1) / 2 = O(n2) 
2) Assume a standard list class shown below:

             class list {
                private:

                   Node*  first;

                 public class Node {

                      int key; Node* next;

                       // functions for the Node class

                 }

                 // functions for the list class

            }

   For the list class, write a function to delete the k-th node of a list. The deleted node should be returned by the function.


Node* delete(int k) {

               if (head == null) return;

              if (k == 1) {

                   Node*  temp = first; 


      first = first = first ->next;


     return temp;

                }

  
else {

               List lst = new List(first->next);

              return lst.delete(k – 1);

                }

            }

3) Consider the following function f: 

           int f(int x) {

            if (x == 1) return 1;
            else if (x  % 2 != 0) return 1 + f(x – 1);

            else return 3 * f( x/2);

            }

(a) What is f(15)?       40
(b) What is the number of recursive calls made by the function on input n = 82?   8
4) Show step by step the content of the stack and the output when the algorithm presented in class for converting an infix expression to postfix expression is run on the input 
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