
   CSE/IT 215 (R-15)
Total No. of Questions :09]    [Total No. of Pages : 02

II/IV B.Tech. DEGREE EXAMINATIONS, NOV/DEC-2017
First Semester

CSE/IT
DATA STRUCTURES USING C

Time: Three Hours Maximum marks:60

Answer Question No.1 Compulsory 6X2=12 M

Answer ONE Question from each Unit 4X12=48 M

1. a) Differentiate between time complexity and space complexity.

b) List out the pros and cons of recursion.

c) Compaction

d) What are the advantages of Threaded Binary Tree.

e) State the scenario under which insertion sort should be used.

f) State the situation at which binary search algorithm is best applied.

g) What is the running time of Quick sort.

UNIT-I
2. a) Define sparse matrix. Give the advantages of it and how it can be represented by

defining a suitable data structure.

b) Write a program to implement linked list containing a collection of integers stored

in sorted order.

(OR)
3. a) Give a comparison of advantages and disadvantages of Arrays and Linked list.

b) Define stack and write a program to implement stack and operations on it using

linked list.

UNIT-II
4. Write a program to implement doubly linked list and operations on it such as insertion,

deletion, searching.

(OR)
5. a) Write a program to perform addition of two polynomials represented using linked

list.

b) Write a brief on Garbage collection.

P.T.O
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6. a) Write a short note on Balanced Binary Trees. Also discuss on the applications of

Balanced Binary Trees.

b) Explain DFS and BFS of a tree with suitable examples.

(OR)
7. Give the analysis of search, insertion and deletion operations of nodes in binary search

tree with suitable algorithm and explanation based on an example.

UNIT-IV
8. Why the bubble sort is suitable for the algorithm. Write a program to implement bubble

sort and give its trace (step by step) in sorting the elements:

10,22,5,26,1,3,4,82,61,19,17,54,27,34.

(OR)
9. Explain Divide and Conquer algorithmic strategy using Merge Sort as an example. Write

a program to implement the same.
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1. Explain the following :

a) Analysis of Algorithm.

b) Doubly linked list.

c) Applications of Stack.

d) Dynamic Storage.

e) Compaction.

f) Max Heap.

UNIT - I

2. a) Describe the properties of an algorithm.

b) Discuss about Sparse matrices.

(OR)

3. Write a program to implement operations of a Queue using arrays.

UNIT - II

4. Write a program to implement the operations of Circularly linked list.

(OR)

5. a) Describe the operations on Polynomials.

b) Write short notes on Garbage collection.

P.T.O.
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UNIT - III

6. Explai the rotations in Height balanced trees.

(OR)

7. a) Explain about Red-Black trees.

b) Explain Topological sorting.

UNIT - IV

8. a) Write a program to implement linear search.

b) Discuss about Hash table.

(OR)

9. Write a program to implement Quick Sort.
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1. a) Time complexity and space complexity

b) Abstract Data Type

c) Convert the given expression to postfix (A+B/C-(D/E))*F-G

d) Balanced Tree

e) Hashing

f) Graph Vs Tree

g) Priority Queus

UNIT-I

2. a) Formulate an algorithm which appends (concatenates) a linear list to another

linear list and give the program to implement the same.

b) Explain Big O notation.

(OR)

3. a) Define linked list. Explain advantages of different types of linked list.

b) Write a program to create a linked list. Formulate the algorithm which will per-

form an insertion to the immediate left of the K th node in the list and delete Kth

node for the given value of K.

UNIT-II

4. Perform the following tasks using stack primitive operations:

a) Set ‘i’ to the second element from the top of the stack, leaving the stack without

its top two elements.

b) Given an integer n, set ‘i’ to the nth element from the top of the stack, leaving the

stack without its top n elements. P.T.O
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5. a) Mention and explain various types of queues and give an example for each.

b) Write a program to implement quick sort.

UNIT-III

6. a) Construct a binary tree for the following three traversals.

Preorder:ABCEIFJDGHKL

Inorder: EICFJBGDKHLA

Postorder: IEJFCGKLHDBA

b) Define AVL Tree. Explain different single rotations on AVL Trees with suitable

example. for each.

(OR)

7. a) Write a C function to delete a node of tree. Explain different scenarios in deletion

with an example.

b) Define tree, Binary tree and binary search tree and distinguish their

characteristics.

UNIT-IV

8. a) List and explain about the basic operations on a graph.

b) Write a C program for depth first search of a graph and explain it with an

example.

(OR)

9. a) Define heap and write a brief on min heap and max heap.

b) Explain the concept of hashing and give a brief on open addressing and linear

probing.

(OR)
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1. a) Omega notation.

b) List the applications of doubly linked lists.

c) Postfix notation : 7 5 2 + * 4 1 5 - / - Give the equivalent prefix form of the above.

d) Time complexity of quick sort.

e) Sparse Matrix.

f) Time Complexity of heap sort.

g) Applications of Priority queue.

UNIT - I

2. Write a program to implement a polynomial ADT and perform addition of polynomials.

(OR)

3. Write a program to implement sorted linked list using doubly linked list and implement

insert, delete operations.

UNIT - II

4. a) Write a program to implement merge sort.

b) Give a comparison on various types of queues exploring their purpose and uses.

(OR)

5. a) Explain how is queue represented as an abstract data type.

b) What set of conditions are necessary and sufficient for a sequence of insert and remove

operations on a single empty queue to leave the queue empty without causing underflow?

What set of conditions is necessary and sufficient for such a sequence to leave a non-

empty queue unchanged.

P.T.O.
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UNIT - III

6. Explain different types of rotations in AVL trees with suitable examples for each and give the

code for each.

(OR)

7. Write a C program for implement i.e., creating, inserting and deletion in a Binary tree.

UNIT - IV

8. What are the advantages of adjacency matrix representation of graphs.  Write a program to

implement graph using adjacency matrix and its operations.

(OR)

9. a) Explain different hashing techniques with suitable example for each.

b) Write a brief on min heap and max heap with example.
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1. a) Write the condition required for existence of Fourier transform.

b) Write the formula for mean square error.

c) State the property of differentiation in time using Fourier transform

d) Define nyquist rate.

e) Define Paley wiener criterion.

f) Give the expression for linear time invariant system and linear time variant

system.

g) Mention few differences between autocorrelation and cross correlation functions.

h) Write a formula for Parseval’s theorem.

i) Define thermal noise.

j) What do you mean by available power density

k) Define noise figure.

l) Give the comparison between mean and variance.

m) Define probability density function with the equation.

n) Define random processes?

UNIT-I
2. a) Find the exponential series of the following signal.

P.T.O
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b) Explain in detail about frequecny aliasing with the help of frquency spectrum?

(OR)
3. a) Derive the expression for signal approximation using orthogonal functions.

b) Find which of the following signals are energy signals, power signals, neither

energy or nor power signals.

i) X[n]=(1/3)n u[n]

ii) X(t)=r(t)-r(t-2)

iii) X(t)=e-3t u(t)

UNIT-II
4. a) Discuss about distortion less transmission through system with the help of

diagram.

b) Derive the two equations of wiener-khintchine relations.

(OR)
5. a) Find the output of a system with impulse response h(t)=e-3t u(t) and the input

signal x(t)=u(t-3)-u(t-5) using convolution method with the help of graph.

b) Derive the relationship between correlation and convolution.

UNIT-III
6. Write short notes on

a) Noise power spectral density

b) Noise figure of an amplifier

c) Effective noise temperature

(OR)
7. a) Calculate noise in passive circuits by taking an example.

b) Derive the expression for noise figure in terms of available gain.

UNIT-IV
8. In a box there are 100 resistors having resistance and tolerance vlaues given in table 1.

Let a resistor be selected from the box and assume that each resistor has the same likely

hood of being chosen. Define three events

Event A: Draw a 47   resistor..

Event B: Draw a resistor with 5% tolerance.

Event C: Draw a 100  resistor

Find individual, joint and conditioanl probabilities.

Table 1: details of resistance

Tolerance Total

Resistance ( ) 5% 10%

22 10 14 24

47 28 16 44

100 24 8 32

          Total 62 38 100

2 P.T.O



(OR)
9. a) Write short notes on poisson process.

b) Telephone calls are initiated through an exchange mean average rate of 75 per

minute and are described by a poisson process. Find the probability that more than

3 calls are initiated in any 15 seconds period.
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1. a) Define even and odd signal.

b) Determine power of the signal x(t) = 4 cos2t

c) Sketch the signal x(t)= u(t+1)

d) Define Linear Time Invariant system.

e) What is the effect of under sampling?

f) Define Cosine Fourier series.

g) State Integration in time property of Fourier Transform.

h) Define signal band width

i) What is distortion less transmission?

j) Define Paley-Wiener Criterion.

k) A coin is tossed 3 times. Find probability that head shows up at least once?

l) Define thermal noise.

m) What is meant by total Probability?

n) Define Wide sense stationary random process.

UNIT-I
2. a) Define the condition for Orthogonality of signals and prove x

1
(t)=Asinw

0
t and

x
2
(t)=Bcosmw

0
t are orthogonal to each other for all values of m,n.

b) Evaluate Trigonometric Fourier series coefficients for following signal with

interval (0 T) with amplitude of A.

P.T.O
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(OR)

3. a) Find Fourier Transform of (i) x(t)= u (t) (ii) x(t)= te-|t|

b) Find whether the following system is Static/dynamic, Linear/Non-Linear, Time-

invariant/Time variant y(n)=x(n)+nx(n+1).

UNIT-II

4. Perform Graphical Convolution between the following signals

x(n) = {1,2,3,2} and h(n)={-1,2,1,4}

(OR)

5. a) State and prove Parseval’s Theorem.

b) What is correlation? And explain about auto correlation and its properties.

UNIT-III

6. a) Explain about a method of modeling thermal noise source.

b) Describe briefly about Noise Figure in cascaded Amplifiers.

(OR)

7. a) Describe about Power density and available Power density.

b) Explain the terms.

i) Effective Noise Temperature ii) Noise Bandwidth

UNIT-IV

8. a) An urn contains 4 red, 3 green, 5 blue and 2 white balls. What is the probability of

selecting a sample size of 6 balls containing 2 red, 1 green, 2 blue and 1 white

ball.

b) Autocorrelation of function of random process X(t) is  
2

( ) cos
2xx

A
R    and

calculate ( )xxS w

(OR)

9. a) Derive the expression for Variance for uniform Random variable.

b) A random Process X(t) with 4| |( )xxR e    is applied input of the system with

impulse response 2( ) th t e . Find auto correlation function of Y(t).
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