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[20 Q.xS.5=10 marks]
Circle the most appropriate answer,

,l

i 
'l . :.:'-

ji68':

,il69i',

-ffi

Figure 1: A Btnary Tree
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Consider the above Figure I : A Binary Tree to answer the questio ns l, 2, 3, and 4.

l. Which of the following statements is TRUE?
a) The given binary tree is a strictly binary tree.
b) Node 68 is a non-leaf node.
c) The given binary tree is a max heap tree.
d) The given binary tree is almost complete binary tree.

2' If given binary tree-were a complete binary tree with same height, how many intemal nodes,
also called non-leaf would have been there in a binary tree?a)5 b)7 c)8 d)9

3' If you want to insert new node 49, where does it go in the given binary search tree?
a) On the left of node 5 U) On the right-of node 5
c) On the left of node 6g d) On the rightof node 6g

4. what is the output of In-order traversal over the given Binary Tree?
a) 520 4245 68 69 71 8t 9t 92 q s 4220 68 69 8t s2s\ 7t 45
c) 45 520 4271 69699r gr 92 d)Noneoftheabove

5' Which of the following sorting algorithms does not erquire o(n2)steps in worst case?a) Insertion sort b) Serection Sort c) Heap sort d) Quick Sort

6' which of the following data structures is a linear data structure?
a) Arrays b) Binary Search Tree
c) Directed Graph d) Heap Tree
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What is the equivalent postfix expression of following "M-N*(p-Q)*R+S"
a) MN-PQ*-R*S+ b) MN-PQ-*RS*+ c) MN-PQ-**RS+ d) MNfq-*R*-S+

Consider an affay of ten integers:
5389t70264
What is the array after first iteration of the outer loop in a selection sort (sorting from smallest

to largest)?

a) 0389175264 b)0s38917264
c) 3 5 89 l7 02 6 4 d) none of the above

Merge sort makes two recursive calls. Which statement is true after these recursive calls finish,

but before the merge steP?

a) The array elements form a heap

b) Elements in each half of the array are sorted amongst themselves

c) Elements in the first half of the array are less than or equal to elements in the second half of
the anay

d) None of the above

Consider the figure l: A binary tree. It is also a binary search tree. Suppose we remove the root,

replacing it with something from the right subtree. What will be the new root?

a\71 b)68 c)42 d)5

Suppose we are sorting (in ascending) an array of eight integers using some quadratic sorting

algorithm. After four iterations of the algorithm's main loop, the anay elements are ordered as

shown here:

t2 45 67 77 88909295

Which of the following statements is correct?

a) The algorithm might be either selection sort or insertion sort.

b) The algorithm might be selection sort, but could not be insertion sort.

c) The algorithm might be insertion sort, but could not be selection sort.

d) The algorithm is neither selection sort nor insertion sort.

The following sequence of operations is performed on a stack :

pusH (10), PoB PUSH (20), PUSH (60), POP, PUSH (10), PUSH (20), POR POR POR

PUSH(20), POP.

The sequence ofvalues popped out is:

10.

l1

12.

13.

@-
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a) 10, 60,20,10,20,20
c) 10,20,20,10,60,20

b) 20, 20, lo,10, 20, 60
d) None of the above

What is the worst case time for serial search finding a single item in an array?

a) Constant time b) Logarithmic time
c) Linear time d) Quadratic time

A simple graph has no loops. What other property must a simple graph have

a) lt must be directed b) It must be undirected

c) It must have at least one vertex d) It must have no multiple edges
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Consider the graph given below (Figure 2) to answer questions from l5 to l9
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Figure 2: A graph

Refer to Figure 2. which of the followings is TRUE about this graph?
a) It is an undirected graph multistage graph
b) It is a directed graph
c) It is no cycle
d) It is an undirected weighted graph

Refer to Figure 2. what is the weight of the minimum spanning tree?
a)ll b)8 c)10 s)7

Refer to Figure 2. What is the result of DFS procedure?
a) vl v2v3 v4 v5 v6 b) vl v4 v2v5 v3 v6
c) vl v6 v2 v3 v4 v5 d) vl v2 v3 v5 v4 v6

Refer to Figure 2. What is the result of BFS procedure?
a) vl v2 v3 v5 v4 v6 b)v2v3 v4 v5 v6 vl
c) vl v2 v3 v4 v6 v5 d) v3 v5 vl v2v4v6
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Refer to Figure 2. If minimum spanning tree is produced, which of the following edge is NOT
included?
a) (vl, v2) b) (v3, v6) c) (v4, v5) d) (v2, v5)

Consider a hash table of size l3 that uses open addressing with linear probing. Let h(k) : k modI3 be a hash function used. A sequence of records with keys
22 54 t3 67 44 86 28
is inserted into an initially empty hash table, the bins of which are indexed from 0 to 12. What
is the index of the bin into which the last record is inserted?
a)2 b)3 q4 d)5
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Attempt any S/X questions.

I Write an algorithm to find the sum and average of l0 numbers stored in an Array? Analyze your
algorithm and discuss the complexity of your algorithm. t2 + 2l

What do you mean by Queue ADT? Consider an array based priority queue. Write pseudo-
codes for enqueue and dequeue operations. tl + 3]

Differentiate between Singly Linked List and Doubly Linked List? What are the advantages of
implementing Linked List overArray-based implementation? [3+l]

What is Collision Resolution Techniques? What are the advantages that open addressing
hashing techniques have over separate chaining? 12+21

7

Briefly explain what a binary search tree is, Iisting its properties. Starting with an initially
empty BSI show what happens as the following elements are inserted in the given order: 50,
70,30,10,20, 15. [2+2)

What do you mean by Graph ADT? Consider a graph given in Question 12. What is the output
produced if you traverse it using DFS and BFS algorithms? Ji+:1

Describe the best case scenario of Insertion Sort algorithm with suitable example.

SECTION ..C"

[2Q.r8=16marks]

Attempt any TWO questions.

8

Give an algorithm for Quick Sort and explain its time complexity. Trace the algorithm for
following data:

65 70 75 80 85 60 55 50 45

i&

Discuss the importance of Stack ADT. Write an algorithm to evaluate the postfix expression.
Trace the algorithm using one example and show the stack contents. LZ+3+3)

9 the

14+41



Consider a following undirected graph. Show how Krushkal's and Prim's algorithms are applied
to find the minimum spanning tree. 14+41
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