COM1100 Fundamentals of Computer Science

Final Exam: 03/16/00

Name____________________



Major______________

Email____________________

If you are not Computer Science major, you can have the following choices:

· I’d  like to have a Fail / Pass grade

· I’d  like to have a Letter grade
 

	Part 1:10 Pts
	Part 2: 50 Pts
	Part 3: 20 Pts
	Part 4: 20 Pts
	Total: 100 Pts

	
	
	
	
	


Part 1: Number conversion (10 Points)

Convert binary number to decimal number
( 10011 )2 = (
  19
)10

Convert decimal number to binary number
(  78  )10 = (
1001110

)2

Convert hexadecimal number to binary number
(  A8E  )16 = (
1010 1000 1110
)2

Convert binary number to hexadecimal number
(  1100 1010  )2 = (

C A

)16

Part 2: Program reading (50 Points)

Show the output printed by the following code:

char letter[ ] = { `H`, `o`, `w`, `  `, `a`, `r`, `e`, `  `, `y`, `o`, `u`, `?`};
int pos =0;

cout << letter[0];

pos = pos + 4;

cout << letter[pos];

pos = pos + 4;

cout << letter[pos] << endl;

OUTPUT: 
_____________Hay____________________________________

bool IsVowel(char c) {


if ((c == 'a') || (c == 'e') || (c == 'i') || (c == 'o') || (c == 'u')) 

 
return true;


else


return false;

}

int main() {


string s = "wheel of fortune";


int len = s.length ();


for (int i = 0; i < len; i++) {



if ( IsVowel(s[ i ]) )




cout << s[ i ];



else




cout << '*';


}


cout << endl;


cout << "DONE" << endl;


return 0;

}

OUTPUT: 
_______**ee**o***o**u*e______________________________ 


    
_______DONE________________________________________

      
____________________________________________________

int row, col;

int n = RequestInt("Number n: ");

for ( row = 1; row <= n ; row++ ) {


for ( col = 1; col < row; col++ ) 



cout << "*";


cout << "-";


for ( col = row + 1; col <= n; col++ )



cout << "*";


cout << endl;

}

cout << "END OF LOOP" << endl;

OUTPUT:
 _______Number n: 3__________________________________ 


    
________-  *  *________________________________________

      
________*  -  *________________________________________



________*  *  -________________________________________ 


    
________END OF LOOP_______________________________

      
____________________________________________________

void swap(int& x, int& y) {


cout << " x= " << x << " y= " << y << endl;



int temp;


temp = x;


x = y;


y = temp;


cout << " x= " << x << " y= " << y << endl;

}

int a = 10;

int b = 15;

swap (a, b);

cout << " a= " << a << " b= " << b;

OUTPUT:
 ______x = 10  y = 15___________________________________ 


    
______ x = 15  y = 10___________________________________

      
_______a = 15  b = 10__________________________________
ifstream inFile;

string fileName = “data.txt”;

int x, y;

inFile.open( fileName.c_str() );

for (int i =1; i <= 2; i++) {


inFile >> x >> y;


cout << “x = “ << x << “ y = “ << y << endl;

}

cout << “END OF LOOP!”;

inFile.close();

suppose there is a data.txt file in current directory

OUTPUT:
 _________x = 50  y = 100______________________________ 


    
__________x = 150  y = 350_____________________________

      
__________END OF LOOP!____________________________
Part 3: Error detecting (20 Points)
Consider the following function which finds the first negative integer in an array


int FindFirstNegative(int a[ ], int size)  {


int i = 0;


while ( ( a[ i ] >= 0)  &&  ( i < size ) ) {



i++;

}

if ( i < size) 

return i;

else 



return –1;

}


Can you find a flaw in the function? Why? How to fix it by changing just one line?


Consider the following function signature and function call

int GCD(int x, int y);
// return the greatest divisor of x and y

int main() {


int num1 = 24;


int num2 = 18;


int num3 =   6;


cout << “The greatest divisor of num1, num2 and num3 is : ”


         << GCD (num1, num2, num3) << endl;

}

Can you find a flaw in the function call? Why? (You don’t need to fix it.)



Part 4: Function (20 Points)

Suppose the array a has been defined and initialized, so that it now contains 10 integers:


int a[10];

(1) Define a function CountInversions that will traverse the whole array and count the numbers of pairs of adjacent array elements that are out of order. So, for example, in the array shown below: 

	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	32
	45
	13
	18
	21
	16
	29
	31
	37
	12


there are 3 pairs out of order: (45, 13), (21, 16), and (37,12). 

int CountInversions (int a[ ], int size) {


int count;


for ( int i = 1; i< size; i++ ) {



if ( a[ i ] < a[ i – 1] )




count++;

}

return count;  

} 

(2) Write a function IsSorted that receives two arguments: an integer array and its size. The function returns true if the array is sorted and returns false if it is not. 

Hints: the sorted arrays have no pairs of adjacent array element that are out of order and so you can use your function CountInversions defined earlier.

bool IsSorted (int a[ ], int size) {


int sorted = CountInversions(a, size);

 
if ( sorted == 0 ) 


// means all pairs are in order



return true;


else




// means at least one pair is out of order



return false;

}

  50 100


150 350


  70   60


  88 150


 





The order of this relational expression may cause trouble





The flaw is in the line while ( ( a[ i ] >= 0)  &&  ( i < size ) )





The program tries to evaluate (a[ i ] >=0) first before evaluating ( i < size).


If there are no negative numbers in the array, the last (a[ i ] >=0) will try to access


a[ size ] which is outside the bound of the array.





To fix it, just change the order of the relational expression :


	while ( ( i < size ) &&  ( a[ i ] >= 0)  )





Thanks for Scott Carrier


I used his answer as the solution





The flaw is in: GCD (num1, num2, num3)


Look at the function signature: int GCD(int x, int y); 


It expects two integer arguments instead of three.
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