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S.E. (Computer Engineering) (Sem. II) EXAMINATION, 2007
DATA STRUCTURES
(2003 COURSE) r - DEC 2007
Time : Three Hours - Maximum Marks : 100

N.B. :— (i) Answer any tﬁree questions from each Section.

(i) Answers to the two Sections should be written in separate

answer books.
(fii) Neat diagrams must be drawn wherever necessary.

(iv) Assume suitable data, if necessary.
SECTION 1

1. (a) Implement stack using singly linked list to perform the following
operations :

(i) Push a name on stack.

(ii) Pop the name from stack.

(iii) Display the names. [10]
(b) Compare linear data structure using linked organization» and
sequential organization. ‘ ‘ [6]

Or

2. (a) Whatis Generalized linked list ? Représent the following polynomial
in generalized link list and also show the node structure of GLL
al0 53 ¢2 + 248 b8 ¢2 + 308 b2 2 + a b4 ¢ + 603 b% ¢ + 2bc.

' -[10]
P.T.O.
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Write Pseudo ‘C’ program to multiply two polynomials. Consider
suitable data structure. : {6}

Define and explain the following with example :

(i) Binary Search Tree

(ii) Binary Tree. (8]

Write a non-recursive algorithm to traverse binary tree in

inorder. (8l
Or

What is a height balanced tree ? Give the comparison between
binary search tree, optiomal binary search tree and height balanced

tree. - . [6]

What is the use of threaded binary tree ? Give the node structure
required for a threaded binary tree. Write a pseudo ‘C’ algorithm
for inorder threading of binary tree. [10]

Write a pseudo-algorithm for Breadth First Search (BFS) of a
graph using adjacency list. Use suitable data structure for
algorithm implementation. [8]

Draw the minimum cost spanning tree using Kruskal for the graph
given below. Also find its cost. Show all the steps. [10]
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. Or
Explain the following with example :
(1) Subgraph ' _
(2)  Adjacency list of graph
(3) Adjacency matrix of graph
(4) Strongly connected components ,
(5) Spanning tree. . ’ [10]

Apply the Dijkstra’s algorithm to find out the shortest path
in the graph given below and display the length of the shortest

path. [8]

10

o

10
~ SECTION I |
What is Hashing function ? What are the different ways to design
a hash function ? Explain any one method in detail. [8]

Obtain the height balanced tree for the following sequence of the
data : ’

December, Jan, April, March, July, Aug, Oct, Nov, May, June.
Show all the steps. {8]
3 P.T.O.
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Or

Write a pseudo ‘C’ algorithm for LR rotation of an AVL tree.

Show data structure used. [8]

What do you understand by collision in Hashing ? How do we

remove collision using :
(i) Chaining with replacement
(i) Chaining without replacement ? . [8]

What do you mean by max.-heap and min.-heap ? Explain with

a suitable example. [8]

Consider the heap in the following figure :

(&)  Apply delete operation to the heap and repair the heap

after deletion.

(i) Insert 38 into the heap; Repair heap after insertion. [8]

4




[image: image5.png]10. (d) What is probing in hash table ? What is linear probing ? How
does it diffef from quadratic probing ? Explain with suitable
example. , _ [8]
(b) What is B-Tree ? Write an algorithm to delete a node from
B-Tree. : . - | (8]
11. (a) . What are indices ? Whét are different characteristics of the index
| file organization ? [6]
(b) How is priority heap irﬁplemented uéing binary heap ?. [4]
(¢) Compare seduential and &irect access files. Explain various
factors‘in'volved in selecting a particular file .organization for
user. o (8]
.‘ ) ~Or '
12. Write short notes on (any four) : [18]
(@) Red-black tree . '
(6)  Multi-indexed files -
(¢) Garbage cbllection
(d) . Application of binary tree
(ej - Threaded binary tree.
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S.E (Computer) EXAMINATION, 2007
DATA STRUCTURE
(2003 COURSE)
Time : Three Hours Maximum Marks : 100
N.B. :— (i) Answer three questions from Section I and three questions
from Section II.
(i) Answers to the two Sections should be written in ‘.sep'arate

_ answer-books.
(iii) Neat diagrams must be drawn wherever necessary.
(iv)' Figures to the right indicate full marks.

(v) Use of logarithmic tébles, slide rule, Mollier charts, electronic

pocket calculator and steam tables is allowed.

(vi): Assume suitable data, if necessary.
SECTION 1

(@) Write pseudo C code t_}iat removes all duplicate elements from
a linear linked list. : [8]
®) - Write pseudo C code to create a singly linked list and split
it at the ‘middle. Aan make the second half as the first and
vice versa. Display the final list. . [8l.
Or
2. (@) Write péeudo ‘C code for deletion and insertion of node in
the doubly' circular linked list. ' ) ) (10]

P.T.O.
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Write pseudo C code to implement Queue using circular singly
linked list to remove an item from queue with n priorities. - [6]

The inorder and postorder of a tree are giiren below
' Inorder . Postorder

PN RO QW e ma—H
> U EDEROQOE <@

Draw the binary tree and write preorder. ’ 61"

Write pseudo C code that uses a stack to achieve a non-

recursive postorder traversal for binary tree. (8]

Prove that for binary tree maximum number of nodes at level

L are 2V ' p T
Or

Write Pseudo C procedure to delete a node in binary search
tree. : [6]
Write a pseudo C code that uses queue to print out the nodes
of tree level by level ie. all level 0 nodes, followed by all
level 1 nodes, followed by all level 2 nodes and so on. [8}

2
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Prove that maximum number of possible nodes in a binary

tree of height &, is 2* - 1, : [4]

Write a pseudo C code that uses queue for breadth first search

algorithm for graph, What is the complexity of an algorithm. [8]

the suitable graph and apply the topological sorting, show all
the steps on the graph, pictorially. = ¢ \ , (8]
 Or

Write a pseudo C code for non-recursive depth first search

"algorithm for graph, What is the éomplexity of an- algorithm. [8]

Represent the following graph using Adjecency list and find
the minimum spanning tree using Prim’s algorithm. Write all

the sequence of steps used in algorithm. [8]

3 : P.T.O.
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| SECTION II
Write pseudo C code to insert a key into a list to be searched
by :
(1) linear hashing -
(2) quadratic hashing
(3) linked hashing.” : .8l
Suppose you are given a list of data in increasing order of
primary key Develop an algorithm that will load this list into
opt1mal blnary search tree. ) [8]

Or

What is the probing in hash table ? What is linear probing ?

~ How does it differ from quadratic probing ? (explain with suitable

example). A . C8l
Write a non-recursive function for insertion and deletion of
elemehts in AVL tree. [8]
Define Max ‘Héap. Draw" Heap formed from set : {6]

. {40, 80, 35, 90, 45, 50, 70}.
What is splay tree ? What are its apphcatlons ? Explain all
the rotation in splay tree with plctonal representation. [6]

Explain B trees, B + trees and tries indexing for indexing

of the data. ' [6]
Or

Show that every AVL tree can be colored as a red_black tree.

Are all red black trees AVL. : [6]
4
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Write all the steps to built a B-tree of order 5 for the following
data : ' (61
78, 21, 14, 11, 97, 85, 74, 63, 45, 42, 57, 20, 16, 19, 52, 30, 21.
What do you mean by binary heaps ? How does Binary heap

is used to implement the priority queue ? [6]

Write short notes on : (6]

(1) Inverted files

(2) Cellular partition.

Compare sequential file organization with direct access file

organization. Write C implementation of the primitives for both

the methods. [10]
v Or

Write short notes on : . [12]

(1) Index sequential file

(2) Application of hash table

(3) . Blocking factor in file organization.

How are the deletion of records handled in an index sequential

files ? (4]
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S.E. (Computer) EXAMINATION, 2006
DATA STRUCTURE
(2003 COURSE)
Time : Three Hours Maximum Marks : 100

N.B. :— (i) Answer three questions from Section I and three questions
from Section II.

(it) Answers to the two Sections should be written in separate
- answer-books.

(iit) Neat diagrams must be drawn wherever necessary.
(fv) Assume suitable data, if necessary.
SECTION 1

1. (@) Implement circular queue using array to perform the following
operations : » [10]

(i) insert an element
(ii) delete an element
(ii) display front and rear.

(b) Compare linked list with arrays with reference to the following
aspects : (6]

(i) accessing any element randomly
(ii) insertion and deletion of an element
(iii) utilization of computer memory.

or

2. (@) Represent the following polynomial equation in generalized linked
list (GLL) : [10]

(X9 + 2x8)Y3 + 3x8v2)72 + sx3v4z2,

Also give the importance of the tag field in this representation.

P.T.O.
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Write pseudo C algorithm to merge two sorted single linked

list without creating new node and without swapping data. [6]
Explain the following (with diagrammatic representation) : [8]
(i) skewed tree

(ii) complete binary tree

(ii1) height balanced tree

(iv) binary search tree.

“Is it worthwhile to use threaded trees to avoid recursive post-

order or pre-order traversal.” Justify your answer. [6]

Write pseudo C algorithm for copy one binary tree to another

binary tree. (4]
Or

Write an algorithm for pre-order non-recursive traversal of binary
tree. . (6]

Explain the concept of threaded binary tree ? When do we use
the same ? Explain the insertion and deletion of an element

routine for threaded binary tree. : (8]
Write pseudo C routine to find the depth of the binary tree. [4]

Write non-recursive version of breadth first search algorithm
for the graph using adjacency list. What is the time complexity
of an algorithm ? Use suitable data structure for algorithm

implementation. (8]

Given a graph find the length of shortest path and shortest
path using Dijkstra’s algorithm between : (8]

(1) A and C
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(i1) A and E
(iii) D and H.

Write non-recursive version of depth first search algorithm for
the graph using adjacency list ? What is the time complexity
of an algorithm ? Use suitable data structure for algorithm

" implementation. : [8]

Draw the minimum cost spanning tree using Kruskal for the
graph given below and also find its cost. (8}

3 P.T.O.
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SECTION 1II

Write an algorithm for LR, LL, RR, RL rotations for height balanced
tree with pictorial representation. [8]

Write a pseudo C algorithm to insert a key into a list to be
searched by : (8]

(i) Linear hashing
(it) Quadratic hashing.
Or

Suppose you are given a list of data in increasing order of primary
key. Develop an algorithm that will load this list into optimum
binary search tree. ) [8]

What is the probing in hash table ? What is linear probing ?
How does it differ from quadratic probing ? Explain with suitable
example. [8]

For the following heap : [12]
(i) Show the array implementation of the heap

(ii) Apply the deletion operation to the heap. Repair the heap
after deletion )

(iii) Insert 38 into the heap. Repair the heap after insertion.

e
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Explain B tress, B+trees and tries indexing for indexing of the
data. : [6]

Or

Show that every AVL tree can be colored as a red black tree.
Are all red black trees AVL ? [6]

Write an algorithm to insert and delete a key and its data
record into and from a trie. Give the pictorial example of the
same. [12]

Explain the various factors involved in selecting in a particular
file organization for user. [6]

Discuss the following operation on the sequential file with their
basic primitives in C : [10]

(i) creation
(i1) reading
(ii1) insertion
(iv) deletion
(v) updation.
Or

Explain the storage structure of the sequential file and index
sequential file organization on external storage device. (8]

What are the difference between sequential and direct access

files ? [4]

How the deletion of reéord handled in an index sequential

file ? [4]
5
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