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Notes: 
1.    There are 9 questions on 7 pages.  

2. Please READ the questions.  

3.    100 points (pts.)  possible.  It is a closed book exam. 


  4.    Provide simple, short, understandable answers. 


  5.    You have 105 minutes.

1. (10 pts.)  Consider the following questions on numbers systems and character representation.

a.
What is the base 5 equivalent of  decimal number 49?  Show your work.

b.
In Unicode representation character A is represented by the hexadecimal number 0041, and character a is represented by the hexadecimal number 0061.  Give the character representation for the Unicode hexadecimal numbers given in the following table (i.e., give the character corresponding to each Unicode representation).  If you cannot identify the character insert a ? into the corresponding character box.

	Unicode hex represent.
	00 42
	00 72
	00 61
	00 76
	00 6F

	Character
	
	
	
	
	


c.
.Perform the addition of the following numbers which are in base 6.   

   
Hint: In base 6, decimal 6 is represented by 106, and decimal 7 is represented by 116, etc.

    5 3 4 3 26
+  1 5 3 2 46
-----------------

2.
(9 pts.) What values will be displayed after the execution of the following statements?  All variables are of type int.

a.
x = 3;

 
y = 10;


i= 0;


 while (x < y) {

   
      ++i;

     
      x++;

    
      y--;

   
}


System.out.println( i );

b.
    n1 = 4;


    n2 = 2;


    i= 0;


    while (n2 <= 4) {


       for (  ;   n1 >= n2;  n1--) 



i++;


       n2++;


     }

      System.out.println( i );

c.
a= 1; b= 2; c= 5; d= 4; e= 1;


if (  !(a>= b && c != d || e <= 5)  )



i= 1;


else



i= 0;


System.out.println(i);

3.   (7 pts.)  Reimplement the following code using a for loop.     Please also show the printed value of i

int i= 1;


while (i <  20) 


   i++;

              System.out.println( i );

4.     (14 pts.) Consider the following series.

0, 5, 10, 15, 20, 25, …

a. 
As it is shown above the first element of the series is 0, the second element of the series is 5, and so on.  What are the next five numbers that follow 25 in the above series?

b.
Consider the method. seriesSum(int n), that finds the summation of the elements of the above series where the value of the last series element added to sum cannot be greater than the value of n.  Complete the missing part of the following method.


public static int seriesSum (int n)


{



int sum= ...;



for (int i=                       ;                      ;                    ) ...




System.out.println( i );




sum=    ...               ;



  }



return   ...    ;


}

b.
What values will be displayed if a properly written (i.e., correct) function is called in the following ways.


i=  seriesSum ( 8 );

        System.out.println(i);


i=  seriesSum ( 20 );

        System.out.println(i);

5. (12 pts.) Consider the following method f1( ).




public static int f1 (int x, int y, int z)
    Draw your flowchart below (first please read section a  below)

{ 



// Point 1



int a;

switch ( x%10 + y/2 - z) {

   case 2:


a= 2;


break;

   case 10:


a= 10;


break;

   case 7:


a=7;

   default:


a= 0;

   }


  // Point 2


   return (a);


} 

a.
Draw the flowchart for f1( ) from Point1 to Point2.  For this purpose use the space available on the right hand side of the method.

b. What values will be displayed by the following statements?

i= f1 (1, 7, 1);


System.out.println(i);


i= f1(30, 34, 10);


System.out.println(i);


i= f1 (5,  4,  -1);


System.out.println(i);

6.  (12 pts.) Implement a method that will find the multiplication of the even numbers between two integers n1 and n2 (n2 > n1).  Your implementation must be complete, i.e., it must contain both the method header and the method body.  If n2 <= n1 the method must return 0.


Write a method call (invocation) statement of main( ) that will find the product of the even numbers between 1 and 7.  Also state the value that will be returned by the method (assume that method contains no logic errors).

7. 
(12 pts.) In the following statements please fill in the missing parts, shown by, ………………..  One point/statement.

a. 
Syntax errors are also known as  ………………… time errors.

b.
The program written by a programmer  is called  …………..……. program. 

c.
The steps of an algorithm must be  ………………………..

f.
The concept of abstraction considers the question “what”, but it ignores the question ...........................

g.
One giga byte is equal to .............................. mega bytes.

h.
An operating system is a resource manager and the most important resources of a computer are CPU, I/O devices and .........................................

i.
In Java loops structures can be constructed by using for, while, and ................................ statements..

j.
In CPU basically we have two components other than the registers and these are control unit (CU) and ....................................... . 

k.
Using 10 bits we can have ................................ different values (or different bit patterns)

l.
Given that b is a boolean variable the value of the expression (b || !b) is equal to ..............................

n.
Basically there are two types of software and they are application software and ....................... software..

o.
The acronym URL stands for (i.e., write its full name) .........................................

8. 
(9 pts.)  Consider the following programs.  Assume that all variables are of type int.

We want to generate the box of stars given on the right hand side (below) using the following program; however, some parts of this program is missing.  Complete the missing parts of this program..
















         ****



x= ....;




         ****



y= ....;




         ****



for(i = 1; i <= y; ........... ) {



         for( j = 1; j <= x; .........)




System.out.print("*");



     System.out...................;




}

9.
(15 pts.)  Write a complete main( ) method that would read a “String” called inputString (for reading the string use Keyboard’s readString method) and count the frequencies of the characters A, B, C, and all other characters.  For example, in the string “xABCCBCxyz” the frequencies of A, B, C, and all other characters are 1, 2, 3, and 4, respectively.  In your solution you are not allowed to use the if statement.  At the bottom of the page a partial solution is given, complete it as needed.


Hints regarding some String functions:

  .int length( ): Returns number of characters in a String.


         char charAt(int index): Returns the character at the specified index of a String.



...................



...................   inputString;



int countA, countB, countC, countOthers, strLenght;



countA=0;



.......



.......



.......



strLength= 



for(int i= ......



) {



.....



// here add as many lines as needed.

