More about Big-O

1) Find the following limits at infinity:
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2) Find the order of complexity of:
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3.) Find the order of complexity for the following Java functions. If there are best-case, worst-case scenarios, assume the worst.
    public static void printArray(int[] X)
    {
        for (int i = 0; i < X.length; i++)
        {
            System.out.println("X[" + i + "] = " + X[i]);            
        }
    }
    public static boolean isIncreasing(int[] A)
    {
        for (int i = 0; i < A.length-1; i++)
        {
            if (A[i] > A[i+1])
                return false;
        }
        return true;
    }
    private static void swap(int[] X, int pos1, int pos2)
    {
        int tmp = X[pos1];
        X[pos1] = X[pos2];
        X[pos2] = tmp;
    }
	    public static int fib(int n)
    {
        if (n <= 2)
            return 1;
        else
            return fib(n-1) + fib(n-2);
    }

	    public static int fib_iter(int n)
    {
        if (n <= 2)
            return 1;
        else
        {
            int one = 1;
            int two = 1;
            int tmp = 0;
            for (int i = 3; i <= n; i++)
            {
                tmp = one + two;
                one = two;
                two = tmp;
            }
            return two;
        }

    }


    public static String convert(int n)
    {
        if (n == 0)
            return "0";
        else if (n == 1)
            return "1";
        else if ((n % 2) == 0)
            return "0" + convert(n/2);
        else
            return "1" + convert(n/2);
    }
    public static void hanoi(char from, char to, char aux, int N)
    {
        if (N >= 1)
        {
            // move n-1 disks from 'from' to 'aux'
            hanoi(from, aux, to, N-1);
            // move n-th disk from 'from' to 'to'
            System.out.println("Move disk " + N + " from " + from + " to " + to);
            // move n-1 disks from 'aux' to 'to'
            hanoi(aux, to, from, N-1);
        }    
    }
4.
Suppose A is an array of N integers. Find the order of complexity for each procedure. Which procedure is preferred ? One of the methods, actually, is missing a line. Please add it. One of the methods only works under one assumption (pre-condition). You may need 'worst case', 'best case', and 'average case' analysis.

	boolean S1(int A[], int key)

{

   boolean found = false;

   for (int i = 0; i < A.length; i++)

     if (A[i] == key)

       found = true;

   return found;

}

	boolean S2(int A[], int key)

{

  boolean found = false;

  int i = 0;

  while ((i < A.length) && (!found))

  {

     if (A[i] == key)

         found = true;

  }

  return found;

}




boolean S3(int A[], int key, int first, int last)

{

   if (first > last)

      return false;

   else 

   {

      int middle =(last + first) / 2;

      if (key == A[middle])

         return true;

      else if (key < A[middle])

         return S3(A, key, first, middle-1);

      else

          return S3(A, key, middle+1, last);

    }

}
5.
Analyze the basic selection sort algorithm that we did when we handled Arrays. There are other, faster sorting methods available that we have not yet done. 
Note: The best possible sorting mechanism is of order O(n log(n)). 

    private static void swap(int[] X, int pos1, int pos2)
    {
        int tmp = X[pos1];
        X[pos1] = X[pos2];
        X[pos2] = tmp;
    }
    private static int getMinIndex(int[] X, int startHere)
    {
        int smallest = startHere;
        for (int i = startHere; i < X.length; i++)
        {
            if (X[i] < X[smallest])
                smallest = i;
        }
        return smallest;
    }
    public static void selectionSort(int[] X)
    {
        for (int i = 0; i < X.length; i++)
        {
            int smallest = getMinIndex(X, i);
            swap(X, i, smallest);
        }
    }

6.
Abstract Data Types

a) Suppose we have chosen a pointer implementation for Stacks and Queues (as single-linked list). What are the orders of complexity for insertion and deletion in each ADT of length N?

b) Suppose we have chosen a pointer implementation for Stacks and Queues (double-linked list). What are the orders of complexity for insertion and deletion in each ADT of length N?

c) Suppose we have chosen an array implementation for Stacks and Queues. What are the orders of complexity for insertion and deletion in each ADT of length N ?
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