The following list contains 23 review questions. Not all of them will be included in our 60 minutes mid-term. You should expect similar questions in the mid-term.

1) Given a set S of n integers stored in an unsorted linked list and an integer z. Give an algorithm that will determine whether z = x + y where x,y ( S. You may design additional data structures to solve this problem.

What is the running time of your algorithm?

2) Given a set S of n integers stored in a sorted Vector and an integer z. Give an algorithm that will determine whether z = x + y where x,y ( S. What is the running time of your algorithm?

3) Algorithm A uses 15n
[image: image1.wmf]n

 operations. Algorithm B uses n2  operations. Determine the value M such that A is faster than B fo n ( M. 

4) Give a big-Oh characterization in terms of n of the running time of the following code fragment:

public   void   Ex(int n)  {

  int a;

  for (int k = 0; k < n*n; k++)

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

     a += k;

}

5) Given an unsorted array of integers. A method:

     void  flip(int [], int k) accepts as parameters arrays of integers and an integer k. This method reverses the order of the first k integers in the array.

Use the ADT Stack with its methods push() and pop() to implement the method flip.

6)  Consider the following code segment:  (the method flip refers to question 5).

int[] Sample = {12, 45, 23, 27, 48, 27};

flip(Sample, 4);

for( int k = 0; k < Sample.size; k++)

   System.out.print(Sample[k]+”   “);

What will be the output of this code segment?

7) List the calls to the method flip that will sort this array in a non decreasing order.

8) What is self referencing? Give an example.

9) Show the building objects used to implement a doubly linked list.

10) Describe the stack after each of the following stack operations:

      for (int k = 1; k < 4; k++)

       
push(2k + 1);

       pop();

       pop()

       push(98);

       push(55);

       pop();

11) Describe the double ended queue after the following operations:

for (int k = 1; k < 4; k++)

       inserFirst(2k + 1);

removeLast();

for (int k = 1; k < 4; k++)

       inserLast(2k + 1);

for (int k = 1; k < 3; k++)

       removeFirst(2k + 1);

12) Describe in pseudo-code how to insert an element at the beginning of a singly linked list.

13) The method recurse is defined as follows:

       public  void Recurse(int k) {

           if ( k > 0){

             System.out.print(k + “  “);

           if ( k % 2 = = 0)


 Recurse(k/2 + 1);

           else

             Recurse (k – 3);

         }

Show the activation frames and output (activation records, frames) of the following call:

  Recurse(6);

14) What will be the output of the following code segment:

     int[]  Initial = {1,1};

     long gcd = ExGCD(Initial, 35, 21);

 System.out.println(“GCD(35,21) = “, + gcd + “ = “  Initial[0]+”*35” + Initial[1]+”*21*);

static  int  ExGCD(int [] aux, int a, int b) {

   int tempo;

  if (a*b ==0 ){

    tempo =  a + b;  //EXIT condition

   }//if

  else {

     tempo = GCD(aux, b, a%b);

     long temp = aux[0];

     aux[0] = aux[1];

     aux[1] = temp - aux[1]*(a/b);

    }

    return tempo;

}

15) What is an inversion? How many inversions does the following permutation have?   (1,3,5,7,9,2,4,6,8).

16) Construct a 10-permutation with 23 inversions.

17) There are 3 constructors of Vector objects. What are they and what exactly do they do?

18) Suppose you wish to print long integers like 1234567654 in the “comma” format:  1,234,567,654. What is wrong with the following code?

void comma(long n)  {

   if (n < 1000)

    System.out.print(n);

   else {

      comma(n / 1000);

      System.out.print(“,”+n % 1000);

   }

19)  Can you modify the comma method to yield a correct output?

20) Write a method that accepts integers and prints them downwards.

Downward(1203); will print
1

2

0

3

21) What is the longest monotone subsequence in the following sequence? Is it increasing or decreasing?

102   434   662   253   96   161   404   749   360   657   918   748   824   837   417   790

22) Show how to calculate a30 using no more than 7 multiplications.

23) If n is even then an = a2k = ak * ak;
If n is odd then   an = a2k+1 = a*ak * ak;

The method

 public long power(long a; int k)

Is to be a recursive implementation of the above observations. Supply the details. Do not forget the exit condition!
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