
Karadeniz Technical University 

Department of Computer Engineering 

Lecturer Ömer ÇAKIR 

COM 2005 Data Structures 

Resit Exam, 05.02.2024, 15:00 

Duration : 105 Minutes 

NUMBER : ………….…         NAME :  …………………………………………… 

         SIGNATURE  :  …………………………………………... 

EVALUATION 

  1[....] 2[....] 3[....] 4[....] 5[....] SUM[........] 

Exam Execution Instructions of Faculty of Enginnering should be obeyed. Questions are related to 1,4,12 of Program Learning Outcomes 

 

182 10 14

16

22 26 30

4

61 3 5 7

12

9

8

11 13 15

20

17 19 21 23

28

25

24

27

p

 
 
DoublyLinkedList* pLeft = new DoublyLinkedList; 
pLeft->insertOrdered(p->hNextScr(1)); 
 
DoublyLinkedList* pRight = new DoublyLinkedList; 
pRight->insertOrdered(p->hNextScr(3)); 
    
if (p->downPtr(1)->down != NULL)  
{        
  pLeft->downPtr(1)->down = p->downPtr(1)->down; 
  pLeft->downPtr(1)->down->up = pLeft->downPtr(1); 
} 
    
if (p->downPtr(2)->down != NULL)  
{        
  pLeft->downPtr(2)->down = p->downPtr(2)->down; 
  pLeft->downPtr(2)->down->up = pLeft->downPtr(2); 
} 
    
if (p->downPtr(3)->down != NULL)  
{                          
  pRight->downPtr(1)->down = p->downPtr(3)->down; 
  pRight->downPtr(1)->down->up =pRight->downPtr(1); 
} 
    
if (p->downPtr(4)->down != NULL)  
{        
  pRight->downPtr(2)->down = p->downPtr(4)->down; 
  pRight->downPtr(2)->down->up =pRight->downPtr(2); 
} 
 

DoublyLinkedList* pUpper = new DoublyLinkedList; 
pUpper->insertOrdered(p->hNextScr(2)); 
root = pUpper; 
 
pUpper->downPtr(1)->down = pLeft;    
pLeft->up = pUpper->downPtr(1);    
 
pUpper->downPtr(2)->down = pRight;   
pRight->up = pUpper->downPtr(2);  

 

 
 
 
 
 
 

 
1. Assuming 29 is inserted into the 2-3-4 tree above, 

which node does pLeft point to after insertion?      (20P) 
 
 

 
 
 
2. Draw the 2-3-4 tree after inserting 29.               (20P) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.ktu.edu.tr/dosyalar/14_00_00_f1057.pdf
http://www.katalog.ktu.edu.tr/DersBilgiPaketi/oloprogram.aspx?pid=9&lang=1


 

 
 

int binarySum(int A[], int i, int n) 
{ 

if (n == 1) 
return A[i]; 

else 
{ 

int Sum = binarySum(A, i, n / 2) + 
          binarySum(A, i + n / 2, n / 2); 
cout << Sum << " "; 
return Sum; 

} 
} 
 
int main() 
{ 
  int A[16]= { 0,1,0,3,0,5,0,7,0,9,0,11,0,13,0,15}; 
  int binSum = binarySum(A, 0, 16); 
} 

 

 
3. What is the output of the program above?                     (20P)  

 

               

 
4. How many times does the function binarySum() call itself 

recursively?                                                                            (20P)  

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

int main() 
{ 
 CircularlyLinkedQueue Queue; 
 
 Queue.enqueue(1); 
 Queue.enqueue(4); 
 Queue.enqueue(6); 
 Queue.enqueue(1); 
 
 Queue.dequeue(); 
 Queue.dequeue(); 
      Queue.dequeue(); 
 
 Queue.enqueue(9); 
 Queue.enqueue(6); 
 Queue.enqueue(7); 
 
 Queue.C.print(); 
} 
 

 
5. What is the output of the program above?         (20P)  

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

 


