CS 161 – Spring 2007

Exam 3 Review Questions
1) Determine the output generated by the following program segments.  Be precise in your formatting.  If a program causes an error, be sure to indicate where and why.

                                                                                                 OUTPUT

a) int array[] = new int[3];

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

   System.out.print(x + " ");

1_2_3_

(array is not used)

b) int sum = 0;

int array[] = {0,1,2,3,4};

for (int x = 0; x < max; x++) {

    sum += array[x];

    array[x] = sum;

}

for (int y = 0; y < max; y++)

    System.out.print(array[y] + " ");

System.out.println();

System.out.println(sum);

(assuming max = 5)

0_1_3_6_10 
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2) Write Java statements (using arrays) to accomplish the following.  You need to include variable declarations and initializations in your code.  

a) (4 pts) Write a loop that will fill the following array with user entries (include the code to read in the values from the user).

char[] chararray = new char[SIZE];

Scanner scan = new Scanner(System.in);

String input;

x = 0;

while (x < chararray.length)

{


System.out.print(“Enter characters:”);


input = scan.nextLine();


for (int y = 0; y < input.length(); y++)


{



if (x == chararray.length)




break;



chararray[x] = input.getChar(y);



x++;


}

}

// Note: this is more difficult because there is no nextChar method for scanner

b) (4 pts) Write a loop that will display the contents of the array in part a.

for (int x = 0; x < chararray.length; x++)


System.out.print(chararray[x]);

c) (4 pts) Given an array, display the first and last elements of the array.
System.out.print(array[0]);

System.out.print(array[array.length – 1]);

3) (8 pts) Write a method (including the header) that will accept an integer array and fill the array with even numbers starting with 2.  

public void fillArray(int array[])

{


int current = 2;


for (int x = 0; x < array.length; x++)

{


array[x] = current;


current +=2;

}

}

4) (10 pts) Write a function that will perform a sequential or linear search (one that simply looks through the array beginning to end, stopping when it finds a value or when it reaches the end of the array).  Here are the interface requirements for the function:

Function seqSearch():
Find a value within an array

Accepts:                       An array and the integer value to search for

Returns:


The integer position of the value within the array or –1 if the value wasn’t found

public int seqSearch(int array[], int val)

{


int loc = -1;


for (int x = 0; x < array.length; x++)


{



if (array[x] == val)




loc = x;


}


return loc;

}

5)  Given the following function (which performs an insertion sort), show the contents of the array as the sort progresses.  Do this the same way that we did it in class – each row should represent a pass through the outer loop of the sort, and each set of  blocks in a row should represent the array after a pass through the inner loop.  You won’t need all of the blocks in every row – just fill in one for each loop iteration – even if the contents don’t change. Write down the loop control variable values above the blocks.  Remember that one of the best ways to trace through code is to write down each variable name and keep track of the current values in those variables.

public void insertSort(int[] array)

{

   int y, temp;

   for (int x = 1; x < array.length; x++)

   {

      y = x;

      while ((y > 0) && (array[y] < array[y – 1]))

      {

         temp = array[y];

         array[y] = array[y–1];

         array[y–1] = temp;

         y--;

      } // END WHILE Y

   } // END FOR X

} // END INSERTSORT

Array contents:
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	1
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6) Given the following function for performing a recursive binary search, the array contents shown, and the call to the binary search function, trace through the search and show the various calls to the function as the search progresses. What I want to see is the list of calls to binSearch with the values that are being passed.  For example, the very first call is binSearch(array, 19, 0, 14). I also want to know the value that is eventually returned!    

public int binSearch(int array[], int element, int first, int last)

{


int mid;


if (first > last)


   return –1;


mid = (first + last) / 2;


if (element == array[mid])



return mid;


else if (element < array[mid])



return binSearch(array, element, first, mid – 1);


else


  
return binSearch(array, element, mid + 1, last);

} // END binSearch

Array contents:

	2
	5
	8
	11
	14
	17
	20
	23
	26
	29
	32
	35
	38
	41
	44


Call to binSearch:

int pos = binSearch(array, 19, 0, 14);

Calls to binSearch:

binSearch(array, 19, 0, 6)

binSearch(array, 19, 4, 6)

binSearch(array, 19, 6, 6)

binSearch(array, 19, 6, 5)

returns -1
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