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Question 1 [ 5 points - CLO 1]
Part A: ( 4 / points)

Q1. Assume that you are given a circular linked list with sorted data (Integer values) in
ascending order. Write a method void insertSorted(int X) that takes integer X as a parameter
and inserts a new node containing this value at the appropriate location in the list. After the
insertion, the sorted order should not change and the list remains sorted. Address all possible
scenarios:

1. If'the list is empty.

2. If the list has only 1 pre-existing node.
3. [Ifthe list has 2 or more nodes.
Also, give a Big-Oh notation for the worst-case runtime.
void insertSorted (int X) {

//create an new node a opy X
Node N = new Node (X) ;
//check if list is empty
if (size==0) {

Cursor N;
N.next = Cursor;
N.prev = Cursor;

}

else if

{

= Cursor.prev;
N.next=Cursor;
N.prev=before;
before.next=N;
Cursor.prev=N;

}

size ++;
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Part B: ( 1 / points)

Give the output of the following code if the linked list has values (1, 2, 3, 4, 5, 6)

void fun2(Node head)
{
if (head == null)
{
return;
J

System.out.print(head.data + " ");

if (head.next != null)

{
fun2(head.next.next);
}
System.out.print(head.data + " ")
}
135531
Question 2 7 pomts CLO 2]
Part A: \ \ points)
What advantage does a doubly linked list offer over a smgly linked list? D

A) Lower memory consumption
B) Simpler implementation

C) Faster traversal
D) Bidirectional traversal

Which operation is more efficient in a doubly linked list than a singly linked list? | A
A) Insertion at the en v
B) Deletion in the middle]

C) Traversal from the beginning to the end
D) Searching for a specific element

What is the space complexity of a doubly linked list with 'n' elements? A
A) O(n)

B) O(1)

C) O(log n)

D) O(n"2)

In a circular linked list, how is the end of the list determined? D
A) By a NULL pointer

B) By a specific end-of-list marker
C) By a sentinel node
D) By the node whose next pointer points to the first node
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What happens if a circular linked list has only one node?
A) It becomes a linear linked list

B) It remains circular with the single node pointing to itself
C) It becomes a doubly linked list

D) It forms a loop without any nodes.

What is the time complexity for adding an element to the end of a Singly Linked
List?

A) O(1) I think this is true as well

B) O(n)

C) O(log n)

D) O(n"2) —_

What is the runtime for searching an element in a Circular list that does not exist?
A) O(n)

B) O(log n)
C) O(n log n)

D) O(n2) a o &

A

Which operation cannot be performed on a circular linked list but can be|

B) Deletion
C) Insertion at the end
D) Searching for a specific element

O

performed to a singly linked list? \

A) Traversal
ty (

Find the estimate for T(n)
snippets by computing the nu

— o

for the following code

T(n) Big-O
character
ization
1 |publi O(1)
{
Nod
whil
return Te
}
2 |int sum = 0; O(n log n)
for (i = 1; 1 <= n; i += 2) {
for (3 = 1; 7 <= n; j *= 2) {
sum = sum + 1
}
}
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public int accumelate (int n) { o)
int acc = 0;
for (int i = 1; 1 <= n; 1i++)
=1; j <= n; j++)
acc = acc + i + 3J ;

for (int J

return acc;
}
public void main () {
Scanner Key= new Scanner (System.in);
int n=Key.nextInt();
for (i = 1; 1 <= n; i++)
System.out.println (accumelate(n));

}

4 |int k= 50;

int sum = 0;
for (i = 1; 1 <= k; i++) { ‘
for (3 = 1; j <= n; j++) {
sum = sum + i + J;

Part B:
Give the best Big-O ch.
the size of the input pr

1 / points)
1me estimates (where n is

cterization for the fO ing runn

Running time esti -Q) characterization
(a) | 210]logn + 2n

(b) | 3logn-1Q O(n?)

(c) | 99 + 18§ O(n log n)

(d) | 848827 + 258 o(1)
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Question 3 | 3 points - CLO 4]
Part A: ( 2 / points)
int method1(int n)
{
if(n==1)
return 1
else

return (n*n) + method1(n-1);

A. What does the above method do? (0.5 point)
B. Draw the recursion trace for method1(5). (1.5 point)
C. What is big-O notation and T(n) of method1? (1 poi

Add the squares of all value between n and 1
Method1(5)

5%5 + Method1(4)
4*4+Method1(3)
3*#3 + Method1(2)
2#2 +Method1(1)

1

T(n)=7n+c
O(n)

Part B: /' point)

1. Find edloorithm A is better than algorithm B.
0 which algorithm will you recommend to use?

Tn*logn < n?
7logn <n
7<n/logn
You can select ng = 64, log 64 is 6 so 64/6 would be 10, i.e. > 7.

Obviously, A is always faster than B for any value of n>5. For n=1000, I will choose A.
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