Programming Quiz


	1.
	Implement a Singleton Class.

Answer:

/**

 * A utility class of which at most one instance

 * can exist per VM.

 *

 * Use Singleton.instance() to access this instance.

 */
public class Singleton

{

   /**

    * The constructor could be made private

    * to prevent others from instantiating this class.

    * But this would also make it impossible to

    * create instances of Singleton subclasses.

    */

   protected Singleton()

   {

     // ...

   }

   /**

    * A handle to the unique Singleton instance.

    */
   private static Singleton _instance = null;

   /**

    * @return The unique instance of this class.

    */

   static public Singleton instance()

   {

      if(null == _instance)

      {

         _instance = new Singleton();

      }

      return _instance;

   }

   //....additional methods omitted

}



	
	

	2.
	Write a string Utils class that contains the following reverse string method: (show implementation)

      public static String reverseIt(String src)
Answer:

public class StringUtils

{

  public static final String reverseIt(String src)

  {

    String dest = "";

    // Append characters, one by one

    for (int pos = src.length()-1; pos >= 0; pos = pos - 1)

    {

      dest = dest + src.charAt(pos);

    }

    return dest;

  }

}


	
	

	3.
	Extend the above string Utils class to contain a method that can determine words that are palindromes.  Palindrome examples are:  radar, rotator, and civic.
Answer:

public class StringUtils

{

  public static final String reverseIt(String src)

  {

    String dest = "";

    // Append characters, one by one

    for (int pos = src.length()-1; pos >= 0; pos = pos - 1)

    {

      dest = dest + src.charAt(pos);

    }

    return dest;

  }

  public static final boolean isPalindrome(String src)

  {

    String reversed = reverseIt(src);
    if (reversed.equals(src))

      return true;

    else

      return false;
  }
}



	
	

	4.
	TotalEffect is an example of production code written a while ago. Please review and identify ways to refactor/optimize it.

public class TotalEffect

{

  TotalEffect()

  {

    Data = new int[512][200];

  }

  private int Data[][];

  public void SetData(int x, int y, int val)

  {

    Data[x][y] = val;

  }

  private int GetItemIndex(int ndx)

  {

    if (ndx % 2 == 1)

      ndx -= 1;

    else

      ndx += 1;

    return ndx;

  }

  private int GetItemId(int ItemHandle)

         throws ArrayIndexOutOfBoundsException

  {

    int xx;

    if (ItemHandle < 0 || ItemHandle >= 512)

      throw new ArrayIndexOutOfBoundsException(ItemHandle);

    if (ItemHandle >= 256)

      xx = ItemHandle - 256;

    else

      xx = ItemHandle + 256;

    return xx;

  }

  private int GetItemLoc(int ItemId)

  {

    return ItemId % 64;

  }

  private void GetData(int ItemHandle, int[] Place)

        throws ArrayIndexOutOfBoundsException

  {

    int ItemId, xx;

    ItemId = GetItemId(ItemHandle);

    for (xx=0; xx < 200; xx++)

      Place[xx] = Data[ GetItemLoc(ItemId) ][ GetItemIndex(xx) ];

  }

  private int FactorA(int val)

  {

    return val << 1;

  }

  private long CalcAmount(int[] stuff)

  {

    int xx;

    long aunits, bunits, amount;

    amount = 0;

    for ( xx = 0; xx < 100; ++xx)

    {

      aunits = FactorA(stuff[xx]);

      bunits = stuff[100+xx] * 2L;

      amount = amount + aunits + bunits;

    }

    return amount;

  }

  public long GetTotalEffect(int ItemHandle)

        throws ArrayIndexOutOfBoundsException

  {

    int[] CollectedData = new int[200];

    long res;

    GetData(ItemHandle, CollectedData);

    res = CalcAmount(CollectedData);

    return res;

  }

}
Answer:

An obvious performance hit is the unnecessary overhead of pushing the arrays on the function call stack.  The problem methods were:

 - GetData(int ItemHandle, int[] Place)

 - CalcAmount(int[] stuff)

Here is a likely solution:
public class TotalEffect2

{

  TotalEffect2()

  {

    Data = new int[512][200];

  }

  private int Data[][];

  public void SetData(int x, int y, int val)

  {

    Data[x][y] = val;

  }

  public long GetTotalEffect(int ItemHandle)
      throws ArrayIndexOutOfBoundsException

  {

    if (ItemHandle < 0 || ItemHandle >= 512)

      throw new ArrayIndexOutOfBoundsException(ItemHandle);

    int[] CollectedData = new int[200];

    for (int xx=0; xx < 200; xx++)

      CollectedData[xx] =

        Data[ ((ItemHandle>=256) ?
                   ItemHandle-256 : ItemHandle+256) % 64 ][ (xx % 2)==1 ?

                                                  xx-1 : xx+1 ];

    long aunits, bunits, res;

    for (int yy = 0, res = 0L; yy < 100; ++yy)

      res += (CollectedData[yy] << 1) + CollectedData[100+yy] * 2L;

    return res;

  }

}
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