Solution to Review problems for Exam 2

1. Write a function which returns the number of nodes in the linked list J, whose values are more than 25.

Public int count ( Lnode J){ 


Lnode temp = J; 


while (temp != null) 


{ 



count = count+ 1; 



temp = temp.next;  


}


return count;

}
2. Write a function which returns true if all values stored in a linked list K, are in increasing order.

Public boolean sorted ( Lnode K)

{ 


Lnode temp = K; 


Lnode cur = K.next; 


while (cur != null) 


{



if (cur.info < temp.info ) 




return false; 


temp = temp.next; 


cur = cur.next; 

}

return true; 
}

3. Write a function which returns a new list containing first half of the linked list P. Thus if P contained 20 nodes, the new list would contain a copy of first 10 nodes of P. 

Public Lnode halfcopy ( Lnode P)

{ 

Lnode temp = P; 


Lnode cur = P.next; 


while (cur.next != null) 


{ 



temp = temp.next; 



cur = cur.next.next;


}


temp.next = null;  


return P;

}

4. Given a linked list K, write a function which counts the number of duplicate items in the list.

Public int duplicate ( Lnode K)

{ 


If( K==null) return 0;


Lnode temp = K; 


Lnode cur = K.next;

int count = 0; 


while (cur != null) 


{ 


if(cur.info==temp.info) 




count = count +1; 


temp = temp.next; 


cur = cur.next;


}

Return count;

}

5. Given a CIRCULAR linked list B, count the number of nodes in the list.

Public int circular( Lnode B)

Public int circular ( Lnode B)

{ 


Lnode temp = B; 

if (temp ==null)



return 0; 


count = 1; 


while (temp.next != B) 


{ 



count= count + 1; 



temp = temp.next;


} 


return count; 

}
6. Write a recursive function to create a linked list by adding items at the end of the list.


Public Lnode create( Lnode P, int value)

Public Lnode create (int num, Lnode p)

{

        if (p==NULL)

                p = new Lnode (num, null);

        else

                p.next = create(num, p.next );

        return p;

}

7.  
Implement a Stack using a circular linked list. Write the PUSH and POP functions. If stack is empty, POP should return a high negative value. Draw the circular linked list after following commands have been executed
Push_circular (8, p)

Push_circular (42, p)
Push_circular (10, p)
Push_circular (25, p)
Push_circular (60, p)
Pop_circular (60, p)
Public void Push_circular (int num, Lnode p)

{ 


if (p==NULL)

{
      
p = new Lnode (num, null); 



p.next = p; 


} 

     else 


{



top = new Lnode (num,null); 



top.next = p.next; 



p.next = top; 


}

}
public int Pop_circular(Lnode p) 
{ 

if (p == null) 
//empty stack



return -999; 


int data= p.info; 

if (  p.next == p ) 



// if single node, stack should be null after popping 
//this element



p = null; 


else 



p.next = p.next.next; 


return data; 
}
        p


8. a) Apply Quick sort on the following array:


[ 23  15  56  80  65  12  30  8 40 ]
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swap with P now

[ 12 15  8  23  65  80  30  56 40 ]
8. b) What is the time complexity of following algorithms when used on arrays which are already sorted in increasing order.


a) Insertion sort


b) Merge sort


c) Bubble sort

9. Using a table size of 15 elements, store the following items in a Hash table using quadratic probing for resolving collisions: 
38, 76, 42, 19, 7, 53, 16 


Use the hash function  h(K) = K mod Tablesize.

10.  a) Apply bubble sort on the following arrays:


[ 23  56  10  65  42  30  8 20 ]


[ 12  23   34  50  62  78  90  85 ]

b)  Given an unsorted array [ 23  15  40  89  65  8 ], indicate which of the following sorting methods would produce the following output after pass 2:

[ 8  15  23  40  65  89]

i)  Selection sort

ii) insertion sort 

iii) bubble sort 
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