Paper / Subject Code: TE1189 / 4)Graph Theory

TE1189
Total No. of Printed Pages: 04
T.E. - AT) (Sem-V) (Revised Course 2019-2020)
EXAMINATION JANUARY 2024
Graph Theory
[Time: 3 Hours] [Max. Marks: 100]

Instructions: 1. Answer any 5 questions by selecting 2 questions from Part A and 2
questions from Part B and 1 question from Part C.
2. Make necessary assumptions wherever required.

3. Draw neatly labeled diagram wherever necessary.
Part A
Q1 a. What is meant by Geometrical dual of a graph? Draw the two simplest non 5
planar graphs and also mention their properties.
b. What is an undirected graph? Prove that the complement of G is G. 6
c. Define Isomorphism. Determine whether the following pair of graphs are 5
isomorphic.
N
,'/J
d. How many vertices will the following graphs have if they contain: 4

(1) 21 edges, 3 vertices of deg (4) & other vertices of deg (3).
(i1) 16 edges and all vertices of deg (2).

Q2 a. Define: (i) Subgraph (ii) Finite & infinite graph (iii) Isolated vertex (iv) Genus 4

b. Draw the geometric dual of the graph G given below 6
wd
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c. Define n-regular graph. Show for which value of n the following graphs are
regular: . 4

(i) Kn (ii) Qn

d. State Havel-Hakimi theorem? Is it possible to have simple graphs thh the
following degree sequences? if yes, draw the graphs. 6
a) 2,3,3,3,3,345" ‘ ‘ '
b) 1,2,3,3,4,5,6
c) 1,3,3,4,5,6,6

Q3 a. Define Hamiltonian circuits and path, Euler graph with examples. Fmd out the 6

number of edge disjoint Hamiltonian circuits possnble ina complete graph with
five vertices.

b. Draw the two srmplest non planar graphs and also mention thelr propertres - 4
c. Define Cut set. Find all cut sets of the graph G glven below and also findthe 6
edge connectivity of G. : : L
. . v aA b ’ ‘(
SN S e
o \ y .
* S o d
\ s
S ; y y /
¢ f
g h
d. Construct a 5-regular graph on 10 vertices. 4
Part B
Q4  a Discussan algonthm to ﬁnd the minimum spanning tree of a graph G with an 6

example. ..
b. Find the Incidence, Crrcurt and Fundamental ClI'CU.lt matnx of the give graphG ¢
- with respect to the spanning tree shown in heavy lmes
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c. Write Dijkstra's Shortest path algorithm and apply this algorithm to find the 8
shortest path.

Qs a. Define chromatic number. Explam four color problem : \. o i 6

b. Deﬁne adjacency matrix of a dlgraph List down the propertxes of the adjacency 6 '
matrix X of a dlgraph G. A ey : ’

c. Howis Kruskal s algonthm used to ﬁnd minimum cost spannmg tree of a graph. - 8
Find a mlmmum spanning tree in the graph below

Q6 " a Draw and show the chromatlc number for K¢ graph
~ b. Howis Prim's algonthm used to find minimum cost spanning tree of a graph.
Find a mmlmum spanning tree in the graph below

o0 N
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c. Calculate the maximum flow between node A and F in the graph. The number 6
on line represents the capacity.
Part C
Q7 a. Define connected graph. Give example of connected graph, where removing any 6
edge of G results in a disconnected graph.
b. Explain the process of elementary subdivision. State Kuratowski's theorem. 6
Show that graphs Ks and K33 is nonplanar.
c. Discuss different types of digraphs with examples and draw a cofnplete
symmetric digraph of four vertices. What is the complement of given graph G.
| 8
Q8 a. Draw at least 3 non-isomorphic graphs on 4 vertices.
b. Draw complement of the following graph and draw the maximum possible 6
subgraphs induced by the vertices of degree. 8
a b
Py
\‘
< s / P?
t 8
c. Draw a 6-path complementary graph(G). Find the circuit rank of 'G',
6
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c. Write Dijkstra's Shortest path algorithm and apply this algorithm to find the . 8
shortest path.
Qs a. Deﬁne chromatlc number Explain four color problem e .. 6

b. Deﬁne adjacency matrix of a digraph. List down the propertles of the adjacency 6 |
__mmatrix X ofa dlgraph G. :

“e. How is Kruskal S al gonthm used to find rmmmum cost spanmng tree of a graph 8
Find a minimum spanning tree in the graph below

Q6 a Draw and show the chromatic number for Ks graph
b. How is Prim's algorithm used to find minimum cost spanning tree of a graph.
Fmd a mlmmum spanning tree in the graph below

o0 &
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Total No. of Printed Pages: 02
T.E - (IT) (Sem-V) (Revised Course 2019-2020)
EXAMINATION JANUARY 2024
OPEN ELECTIVE - Cloud Computing
[Time: 03 Hours] [Max. Marks:1060]
Instructions: 1. Answer any 5 full questions by selecting any two questions from Part-A,
any two questions from Part-B and any one question from Part-C.
PART-A

Answer any TWO questions from the following:
Q.1 a) Define cloud computing. How is it different from traditional computing? 6

b) Write a note on the roots of cloud computing. 6

c) List the various features of cloud computing. 8
Q.2 a) Explain the various cloud deployment models in detail. 10

b) Explain the HBase architecture and its components in detail. 10
Q.3 a) Write a note on Cross-Datacentre Replication. 8

b) List few applications of the cloud. 6

¢) Explain some cloud virtualization models. ( 6

PART-B

Answer any TWO questions from the following:

Q.4 a) List and explain some challenges and risks in cloud security. 8

b) Explain the tools and technologies used to manage the deployment of cloud services. 12

Q.5 a) Write a note on the AWS Cloud Development Kit. 6
b) Explain Amazon EC2 and Amazon S3. , 8
¢) Write a note on the Virtual Machine Security. 6

1
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Q.6 a) Write a detailed note on Scheduling & Fault Tolerance in Hadoop. 10
b) List and explain few Google Cloud tools and services. 10
PART-C
Answer any ONE question from the following:
Q.7 a) Explain Infrastructure as a Service (laaS) in cloud computing. 10
b) Write a note on the Amazon and Google PaaS cloud architecture. 10
Q.8 a) Write detailed notes on Cloud Data and Application Security. 10
b) How do you analyze case studies when deciding to adopt a cloud computing 10

architecture?
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TE1190_3
Total No. of Printed Pages: 2
T.E - (IT) (Sem-V) (Revised Course 2019-2020)
EXAMINATION JANUARY 2024
OPEN ELECTIVE - Internet of Things
[Time: 3 Hours] [Max. Marks:100]
Instructions: 1. Answer any 5 questions by selecting 2 questions from Part A
and 2 questions from Part B and 1 question from Part C.
2. Make necessary assumptions wherever required.
3. Draw neatly labeled diagram wherever necessary.
PART-A
Q.1 a. Summarize the various IoT enabled technologies. 10
b. Explain the physical and logical design of IoT in detail. 6
. Identify and explain in detail about IoT 4
Q2 a. Define IoT and M2M. State the Characteristics of IoT and M2M and Illustrate 8
the difference between IoT and M2M. 6
b. Explain the function of a centralised Network Controller in SDN. 6
c. Explain various trends in Information and Communication Technologies.
Q3 a. Design the protocol layer of IoT and explain various protocols used in each 10
layer.
b. State and explain about M2M communication with example. 6
¢. Describe a use case example of M2M and IoT approach. 4
PART-B
Q4 a. Write a program to find the sum of all Odd and Even numbers up to a number 8
specified by the user.
1
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. Discuss the following methods associated with the file object using example: -

a) Read ()

b) readline ()

c) readlines ()

d) tell O

e) seek ()

f) write ()

Ilustrate the different types of control flow statements available in Python with

flowcharts.

. Write a program to accept 'n' numbers from user, find sum of all even numbers

and product of all odd numbers in an entered list.

. Draw and explain the building blocks of IoT device.

. Explain the concepts involved in Raspberry Pi.

Explain the features of Python Programming Language.

. List the features in IoT systems.

. Discuss on Endpoints in IoT.

PART-C

. Explain any two IoT Deployment Levels using appropriate examples.
. Demonstrate the IOT Components with neat diagram.

. Discuss the global context of M2M towards IoT.

. Write a python code to interface an Raspberry Pi and an LED/Switch.
. Explain the need for continue and break statements with appropriate examples.

. Explain the basic data types available in Python with examples.

3A3FEAS1C25E3D7B09A344246F35E889
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TE1191

Total No. of Printed Pages: 02

[Time: 3 Hours]

Q.1

Q.2

Q.3

Q4

Q.5

Q.6

T.E - (IT) (Sem-V)(Revised Course 2019-2020)
EXAMINATION JANUARY 2024
Ethics and Entrepreneurship

[Max. Marks:100]

Instructions: i) Answer any two questions from Part - A
ii) Answer any two questions from Part - B
iii) Answer any one question from Part - C
PART A
a) Explain Kohlberg's theory in detail. 8
b) Explain the factors influencing ethical behaviour. . 6
c) Explain the uses of ethical theories. 6
a) Explain the responsibilities of engineers. 8
b) Explain Occupational crime. 6
¢) Explain whistle blowing. List and explain different types of whistle blowing. 6
a) Explain the different theories of ethics. 8
b) Explain IEEE code of ethics. 6
¢) Explain the different factors influencing risks. 6
PART B
a) Explain the different qualities of Entrepreneur. 8
b) Explain project identification. 6
¢) Explain the different sources of project ideas. 6
a) List and explain the process of Capital Budgeting. 8
b) Explain the different categories of Ratios. 6
¢) Explain the different sources of finance. 6
a) Explain the skills required for an entrepreneur. 8
b) Explain Project Formulation. 6
¢) Explain classification of Capital. 6
1
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TE1191
PART C
Explain the different types of Entrepreneur. 8
Write a note on screening of project ideas. 6
Explain profit and loss account. 6

What is fund flow statement? Explain the different components of flow of funds. 8
Write a note on Rights of Engineers. 6

Explain the concepts of safety and risks. 6
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TE-1191-1
Total No. of Printed Pages:04
T.E - (IT) (Sem-V)(Revised Course 2019-2020)
EXAMINATION JANUARY 2024
Basics of AI and ML
[Time:3:00 Hours] [Max. Marks:100]

Instructions: 1. Attempt two questions from Part-A, two questions from Part-B and one
from Part-C.
2. Figures to the right indicate marks.

3. Make suitable assumptions wherever necessary

PART A

Q1 a) State the properties of Eigen values and Eigen vectors Q)
b) Cluster following data points using K-means clustering algorithm. K=2 clusters.
Al(2,10), A2(2, 5), A3(8, 4), A4(5, 8), A5(7, 5), A6(6, 4), AT(1, 2), A8(4, 9) Use

Initial cluster centres are: A1(2, 10), A4(5, 8) Use Manhattan Distance. ®
c) Explain steps in machine learning process. @
Q2 a) Define Linear Combination of vectors. @)

() o= (1)

Let B be another column vector

o= (1)

Is B a Linear Combination of vectors A1 and A2?

. : . . : 8
b) Briefly explain the working of support vector machine (SVM) algorithm ®)
¢) Calculate information gain for following attributes Height, weight and fitness level @)

using ID3 algorithm
No Height Weight | Fitness | Expertise | Commitment | Selected
Level Level

1 Tall High Good ElA CL1 Y

2 Average Low ‘Bad - EL3 CL2 Y

3 Average | Medium Good EL3 CL3 Y

4 Short Under Bad EL2 CL3 N

Weight
5 Tall Medium Bad EL2 CL2 N
6 Average | Medium Bad EL1 CL2
1
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Q3 a)

b)

Q4 a)

TE-1191-1
7 Short High Good EL2 &1 B ¥
8 Short High Good EL1 CL1 Y
9 Tall Low Good EL4 CL2 N
10 Tall Medium Good ELI CL3 N
11 Short Under Bad El.] CL3 Y
Weight
12 Tall Low Bad EI'3 CI2 ¥
13 | Average Medium Good ELI CL2 N
14 Short Medium Good EL3 CL] N
15 Short High Good EL4 CL2 Y
16 Tall Low Bad EL4 CL2 Y
Find the determinant of the matrix 7
4 3 2 2
_10 1 -3 3
Ml=lo 21 3 3
0 3 1 1
Define the following terms (6)
i) Sample
ii) Population
iii) Skewness
Explain how real-valued features can be handled in decision trees (7
PART B
Find the regression equation for the following data. 7
Rain In mms Sale of flu
medicine in Rs
10 2200
12 2500
14 2600
| 16 | 2800
‘ 18 3200
20 3300
b) Briefly explain simple gradient descent.
¢) What is a residual? How is it computed? (7
(6)
Q5 a) Derive the equation for logistic regression
b) Briefly explain single variable cost function. (8)
, (6)

F04919978BD29EF6771E] EAD609907FR
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c)

TE-1191-1

The data set of pass/fail in an exam for five students is given bélow. The model
suggested by the optimizer has the function Y=-64+2*hours

Hours Studied Result(1=Pass, 0- N
Fail)
29 -0
15 0
33 : 1
28 1
39 1

Using logistic regression

ii.

Q6 a)
b)
c)

Q7 a)

b)

Calculate the probability of passing for the students who studies 33 hours

Calculate the number of hours a student should study to make sure will pass the

course with probability more than 95%

Compare Linear regression and Logistic regression
Write and explain Stochastic Gradient descent Algorithm
Given following regression model
Y =150+ (8.5) * X
Answer the following question:
i.  Independent variable
ii. Dependent Variable
ili. Y- Intercept
iv.  Coefficient.
v.  Calculate expected Y value for an entity with X=280

PART C

Compute mean, mode and median for the given data

19, 19, 34, 3, 10, 22, 10, 15, 25, 10,6

Classify following sample using K-Nearest neighbour classnﬁer (Use Euclidean
distance, k=3) ‘

Samplel (sepal length = 3.1, sepal width = 3.1, petal length-3 4, petal width=1.8)

Sepal length | Sepal w;dth Petal length | Petal width Class:
incm in cm incm in cm
4.6 3.1 1.5 0.2 Iris-setosa
5 . 34 L5 0.2 Iris-setosa
5.4 : 3.7 1.5 0.2 Iris-setosa
5.1 3.5 1.4 0.3 Iris-setosa

©®

(6)
)
)

(6)

®



High Good EL2 CL1 Y
High | Good | ELI CL1 Y
Low | Good | EL4 - CL2 N

Medium | Good | ELI CI3 N
Undér Bad ELl CL3 Y
Weight A ’ ‘
“Low -} Bad EL3_ CL2 Y

Medium | Good EL1 CL2 N

Medium Gdod EL3 CL1 N
High Good | EL4 CL2 Y
Low Bad EL4 CL2 Y
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5.1 33 1.7 0.5 Iris-setosa
5 34 1.6 04 Iris-setosa
7 3.2 4.7 14 Iris-versicolor
5.7 2.8 4.5 1.3 Iris-versicolor
49 24 33 1 Iris-versicolor
5 2 35 I Iris-versicolor
6 22 4 1 Iris-versicolor
59 3.2 4.8 1.8 Iris-versicolor
6.3 29 5.6 1.8 Iris-virginica
4.9 25 4.5 1.7 Iris-virginica
6.7 2.5 58 1.8 Iris-virginica
6.5 3.2 5.1 2 Iris-virginica
5.7 2.5 5 ' 2 Iris-virginica
6.4 32 5.3 2.3 Iris-virginica

c) Compare Supervised Learning with Unsupervised Learning.

Q8 a) Compute the standard deviation of the following data

x 3 8 13 18 3

f 7 10 15 10 g

b) Given the following facts

i.
ii.
iii.
iv.
V.
vi.
vii.
viii.

Marcus was a man

Marcus was a Pompeian

All Pompeian’s were Romans

Caesar was a ruler

All romans were either loyal to Caesar or hated him
Everyone is loyal to someone

People only try to assassinate rulers they are not loyal to
Marcus tried to assassinate Caesar

Show that Marcus hates Caesar using Resolution algorithm

¢) Explain dependent and independent variables in simple linear regression?
(Assume y is dependent, x are independent) )

TE-1191-1

(6)

(6)

(8)

(6)
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TE1187
Total No. of Printed Pages: 04
T.E. - (IT) (Sem-V) (Revised Course 2019-2020)
EXAMINATION JANUARY 2024
Statistical Models for Information Science
[Time: 3 Hours] [Max. Marks: 100]

Ql

Q2

Instructions: Answer any five questions by selecting two questions from Part- A and two from

Part-B and one question from Part-C.

Part A

. Ms. Claire Duarte, a researcher has to collect data for her research. Her data [61

collection should span a wide geographical area. She needs to gather large data,
however has no funding but has ample amount of time. Can you discuss the
appropriate option for data collection in this scenario?

. Calculate the mean, median and mode of the students in an examination of 22 [8]

students, the examiner supplied the information as follows:

Marks Below 10 | Below 20 | Below 30 | Below 40 | Below 50
| obtained '
No of 3 8 17 20 22
students
. A sample of 900 members is found to have a mean of 3.47 cm. Can it be [6]

reasonably regarded as a simple sample from a large population with mean 3.23
cm. and standard deviation 2.31 cm. (Critical value = 1.96)

. Mr. Alok is a purchasing agent of electronic calculators. He is interested in (6]

determining at a confidence level of 95% what proportion (within plus or minus
4%), is defective. Conservatively, how many calculators should be tested to find
the proportion defective? (critical value =1.96)

. Suppose the following ten values represent random observations from a normal (8]

parent population: 2, 6, 7, 9, 5, 1, 0, 3, 5, 4. Construct a 99 per cent confidence

interval for the mean of the parent population. (Critical value = 3.25)

"In collection of statistical data common sense is the chief requisite and (6]
experience the chief teacher". Express your views on this statement with
examples.



Q3

Q4
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a. In a certain property investment company with an international presence,

workers have a mean hourly wage of $12 with a population standard deviation of .

$3. Given a sample size of 30, estimate the standard error of the sample mean.
(Critical value = 1.96)

b. Calculate the Karl Pearson's coefﬁment of correlatlon between the helghts of
fathers and their sons. Comment on your findlngs

heights of fathers 65 66 .67 67 | 68 69 71 |73
(inches) : - A

heights of sons | 67 |68 | 64 |68 |72 |70 |69 | 70
(inches) E

c. State the Characteristics of a hypothesis.
Part B

a. Based on the follo_wing data: .

: "‘}Condxtlon of the home e

Clean g 70 .
Fairly clean 80
Dirty ‘ 35

At 5% level of significance, infer on the relation between the condltlon of home
and condition of child are mdependent (critical value = 5.991)

b. Below are given the yields per acre of wheat for six plots entering a crop

competition, there of the plots bemg sown W1th wheat of vanety A and three
w1th B. .

Variety . ~~_ Yields in fields per acre

1 2 3
1A -7 (30 - 132 o 22

B -~ 20 - 18 N 16

;Set upa table of analy51s of vanance and calculate F. State whether the
dlfference between the ylelds of two vanetles is s1gnlﬁcant taking 7.71 as the

c. Descnbe factor analy31s State 1ts ments

[6]

(8]

[6]

[6]

[8]

[6]
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a. Explain Rotation in factor analysis. [6]
b. Using the data below can you infer that "The average car price decreases for [81

each year a car mcreases in age." Fit the regression line

CarAge | 4 4 5 15 7 17 15 19 10 |1t lz'\
(Yrs) i

Price S | 6300 | 5800 | 5700 | 4500 { 4500 | 4200 | 4100 | 3100 | 2100 | 2500 | 2200

C. A genetics engineer was attemptmg to cross a tlger and a cheetah She expected
a phenotypic outcome of the traits she was observing to be in the following ratio [6]
4 stripes only: 3 spots only: 9 both stripes and spots. When the cross was ,
performed and she counted the individuals she found 50 with stripes only, 41
with spots only and 85 with both. According to the Chl-square test, did she cet
the predlcted outcome? (crltlcal value = 5. 991)

a. The following table contams data that havmg welght helght and age of 10 81
individuals. F1t a regressmn model to predlct welght using helght and age of an :
1nd1v1dual

Age (y15) 15 |20 |20 18 120. 120 |19
Weight (bs) | 140|155 | 150 [179 [192 |200 |212

Height (inches) | 60 62 67 . 70 7 172 |75

b. Four cars and four drivers are employed in a study for possible differences
between four gasoline additives (A, B, C, D). Even though cars can be identical
models, slight systematic differences are likely to occur in their performance,
and even though each driver may do his best to dnve the car in the manner
required by the test, slight systematic differences can occur from driver to driver.
It would be desirable to eliminate both the car-to-car and driver-to-driver
differences. Analyse under Latin square at 5% level of s1gmﬁcance with

V1=8.85 and V2=9.24.
cars

drivers 1 2 3 4
4 A=24 B=26 D=20 C=25
2 D=23 C=26 A=20 B8=27
3 B=15 D=13 C=16 A=16
4 =17 A=15 B=20 D=20

[4]

c. ' ‘Explain_ tlie problem of multicollinearity
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Part C

a. Suppose that 90 men and 110 women are each asked about his or her left- (6]
handedness. Of the 200 total individuals, 3 men and 20 female are left-handed.
At 5% level of significance, infer on the relation between gender and handedness
home and condition of child are independent. (critical value = 3.841)

b. Following are the marks obtained by 10 students in two subjects, Statistics and ~ [8]
Mathematics. To what extent the knowledge of the student in the two subjects is
related?

Statistics 80 |64 |54 |49 |48 |35 |32 |29 (20 |18 |15 10

Mathematics |36 |38 |39 |41 [27 [43 |45 |52 |51 |42 [40]350

c. Differentiate R-Type and Q-type factor analysis. [6]

a. List out the limitations of the test of hypothesis. 6]

b. The number of automobile accidents per week in a certain community were a5 (8]
follows: '

12, 8, 20,2, 14,10, 15,6, 9, 4

At 5% level of significance, show that these frequencies are in agreement
with the belief that accident conditions were the same during the 10 week period
under consideration? (critical value = 16.919)

c. "Question wording and formulation is an art and can be learnt by practice"
Express your views on this statement with examples. )

[6]
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Total No. of Printed Pages: 02
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EXAMINATION JANUARY 2024
OPEN ELECTIVE- E- Commerce
[Time: 3 Hours] | [Max. Marks: 100]
Instructions: i) Answer any five questions by selecting two questions from Part-A and
two from Part-B and one question from Part-C.
Part - A
Ql a. Discuss the drivers in E-Commerce. 05
b. Compare E-Business versus E-Commerce 08
c. Compare advantages of Bricks and Clicks business model over Pure Online 07
Model
Q2 a. Inan Electronic Commerce Industry Framework, Discuss the Key Support 06
Layers.
b. What is the Information Superhighway? 04
c. Discuss the Categories of E-Commerce. 10
Q3 a. What are the Advantages and Disadvantages of Payment Gateway? 06
b. With an example explain the concept of E-Wallet. 03
c. Highlight the Consumer Legal and Business Issues in E-Commerce. 08
d. Step by step explain the Debit card transaction. 03
Part-B
Q4 a. What level of complexity you need to take care in the applications of E- 05
Commerce in Retailing?
b. Perform financial analysis of any E-Commerce Enterprise. 08
1
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Part - C

"Data communications circuits over which information travels" is the forth

building block supporting the framework for E-Commerce, Elaborate this Block.

Discuss in E-Commerce the Transaction security issues can be divided into two
types:

1) Data Security

2) Message Security.

How interoperability across different hardware platforms and web browsers is
ensured by Secure Electronic Transaction (SET)?

Discuss the Limitations of E-Commerce.

. Discuss the Services Security Level in E-Commerce.

Provide Solutions to the Client Server Security problems in any of the E.
Commerce website.

TE1283_1

Which are the 3 dominant forms of electronic retailing channels? 07
State and explain Elements of Supply-Chain Management 06
Describe the 4 levels of Security in E-Commerce. 04
Which are the various threats or crimes on the web that merchants need to 10
understand?
Describe the Elements of Online Sales Automation System. 06

. What are the server threats in Internet security of E-Commerce website? 02
Discuss the 4 major components of Customer Asset Management 12

05

08

07

06

04

10
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Total No. of Printed Pages: 02
T.E. - (IT) (Sem-V) (Revised Course 2019-2020)
EXAMINATION DECEMBER 2023
Internet of Things

[Time: 3:00 Hours] [Max. Marks: 100]

Instructions: 1) Answer ANY Two Questions from Part A
2) Answer ANY Two Questions from Part B
3) Answer ANY One Questions from Part C

4) Make Suitable Assumptions, Whenever Necessary

Part-A

Q1 a) Define Internet of things? What is the role of sensors & actuators in IoT? [10]

b) Write a short note on the following: Wireless Sensor Networks, Cloud [10]
Computing, Big data analytics and Communication protocols?

Q2 a) What is the role of M2M gateway in M2M systems? Explain this with a neat [10]

diagram?
b) Explain the basics of IoT System Management with NETCONF? [10]
Q3 a) Explain Home based IOT systems in detail along with an example? [10]

b) Compare conventional network approach with Software Defined Networking?  [10]

SOFIFAFD7FF249C2B9FAT72030E725E46
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Part-B
Write & explain in detail a python program with Raspberry PI which helps in [10]
interfacing any one external gadget of your choice? [10]
Explain the Raspberry Pi Hardware, along with all its features?
Write a note on Linux & other operating systems in Raspberry Pi? [10]
Explain file handling & data/time operations in Python Programming? [10]

Write a shot note on the following Python packages: JSON, XML, HTTP Lib &
URL Lib?

Explain the process of controlling output & reading input from pins in a
Raspberry PI in detail?

Part-C

Write a note on Python program with Raspberry PI?

Explain the various Data Structures involved in Python Programing?

Explain agriculture based IOT systems in detail along with a suitable example?

Explain in detail network function virtualization?

[10]

[10]

[10]
[10]

[10]
[10)
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TE1182
Total No. of Printed Pages: 02
T.E. - (IT) (Sem-V) (Revised Course 2019-2020)
EXAMINATION DECEMBER 2023
Cloud Computing
[Time: 3:00 Hours] ‘ [Max. Marks: 100]
Instructions: 1) Answer any 5 questions by choosing as follows:
o Two questions from Part— A
e Two questions from Part- B
. o One question from Part—C
2) Make suitable assumptions if necessary.
3) Figures to the right indicate full marks.
Part A
Q1 a. Illustrate and define the NIST Cloud Definition and discuss its main 6
components.
b. Discuss any 6 significant features of Cloud Computing that give advantage over o
traditional approaches.
c. Describe the 4 main Cloud Deployment Models with an use case for each. 8
Q2 a. Describe the 3 Cloud Service layers. | 6
b. Write a note on the use and features of Virtual Private Networks. 6
c. What is a 'hypervisor'? Discuss thg 2 types of hjqﬁervisors. Give an example for 8
each one. o :
Q3 a. Write short notes on the followihg virtpaiization types: 6
(@  OS Virtualisation
(ii) stbfage Virtualisation
b. Write a note on non-relational databases. Give examples of any 2. 6
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TE1182

. Discuss the need for HBASE. Illustrate and describe the main components of 8

Q4

Q5

Q6

Q7

Q8

HBASE.

Part B

. Describe cloud security and cloud privacy. Give examples of security breaches

and privacy issues.

. List the major risks in Cloud Computing.

. Write short notes on:

(i) Cloud Application Security challenges

(i)  Cloud Virtual Machine Security solutions

. Discuss any 3 metrics to measure cloud performance.
. Briefly describe any 2 Cloud deployment tools. |

. Write short notes on the following AWS services.

() AWSEQC2
(i) AWSRDS

. Describe the Google Compute Services stack.

. Compare OLAP and OLTP services and their needs with respect to Cloud

Computing.

. Explain the MapReduce Programming model with a suitable example.

Part C

. Define the following terms:

(i) Cloud Data Centre

(ii) Cloud Service Provider

. Provide 2 use cases where Hadoop and HBase can be used.

. With a neat illustration of the timeline, discuss the evolution of Cloud

Computing.

. Compare row-oriented and column-oriented data storage techniques,
. Discuss any 4 applications of MapReduce.

. Discuss any 2 Hadobp Scheduling methods.
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TE1181
Total No. of Printed Pages: 4
T.E. - (IT) (Sem - V) (Revised Course 2019-2020)
EXAMINATION DECEMBER 2023
Theory of Computation
[Time: 3:00 Hours] [Max. Marks: 100]

Instructions: 1. Answer any five questions by selecting 2 Questions from PARTA & Part B
and one from Part C

2. Make necessary assumptions if required

PART-A

Ql a) Construct a state diagram of DFA recognising the language 5]
where Y ={0,1}

1) L={w/ length of w is at least 4 and the third last letter is 0}

ii) L={w/ w contains odd number of 0's}

b) Let M1 and M2 given below be the finite automata's recognizing languages L1
and L2 respectively

[51

Draw Finite Automata's accepting the following languages:
i)L1 NL2 i)L2—1L1
c) Prove the following grammar is ambiguous

: [5]
8>SAB/ € A->AaB/a B> AS/b

Obtain the unambiguous grammar from the same

ASIDCY26976456C36RORAFCD?3I6SEAF2
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d) Convert the following grammar to Chomsky Normal Form

S ABC
A0A/BI/E€
B2>1A/C
C>0

Q2 a) Consider the following Regular Expression R: (01+00)* / (10) 0
i) Construct a E-NFA corresponding to R
ii) Construct a DFA from E-NFA
iii) Obtain a Minimized DFA
b) Convert the following grammar to Greibach Normal form
S—aA/bB
A—aAla
B—bB/b
¢) Obtain a CFG corresponding to the following PDA
6(q0, 0, zo) = (qo, XZo)
8(q0, 0, X) = (g0, XX)
8(qo, 1, X) = (q1, ©)
8(q1, 1, X) =(qu, &)
8(qy, & X) =(qy €)
8(q1, & 2zo) = (qu ©)

Q3 a) Construct a top down PDA for the following grammar
S>08SX/1SY /€
X2>1
Y->0
b) Convert the following NFA to DFA using subset construction method where
NFA N= ({Q0,01,02},{0,1}.{Q0},{Q3}) and transition table is as follows

Current state Input Next state
Qo0 0,1 Qo0
Qo 1 Ql
Ql 0,1 Q2
Q2 0,1 Q3

TE1181

(5]

[6]

[6]

[6]
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Using Pumping Lemma theorem prove that the language
L = {b™a"c"} is not a context free.

What is a Unit production? How are they eliminated?

PART -B

Construct a Turing Machine that accept the following language

L={x €{0,1} | x contains a substring 1011}
Construct a Turing Machine that reverses the input string.
Consider the reverse function as Rev: {0, 1}* — {0, 1}"
Write a short note on the following

i) Multi tape Turing machine

ii) Universal encoding Turing machine

Construct a Turing machine that compute n mod 3; n>=1 & replace the input

string by the output of the operation on the tape
Write a short note on the following

i) Context Free grammar

i) Context sensitive grammar

Construct a Turing machine that identify a palindrome string

TE1181

[6]

[2]

[6]

[8]

[6]

(8]

[6]

[6]

Design a Turing Machine to delete a symbol by changing the tape contents from (8]

pqr to pr where

p€(Z U {AD*, q€X U{A}, andr € Z*. Assume that £ = {p, q, 1}
Design a Turing Machine that computes the following function F(X) = 2X + 1

Obtain the unrestricted Grammar to generate the following language

L= {a"b"|n=1}

[4]
(8]
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Paper / Subject Cede: TE1181 / Theory of Computation

PART-C

Construct a Moore machine that counts the occurrences of the substring pqp
where £={p,q} and A= {0, 1}. Convert the machine to a Mealy machine.
Convert the following grammar into Chomsky Normal Form

A — BC

B — BAla

C— AB|b

Construct a Turing Machine that recognizes the L = {fa"b™ | n = 1}.
Describe the behaviour of the machine for the string "aaabbb".

Draw an E-NFA recognizing the following regular expression
(a+ba)* (a + bb)"/ (ba)*
Construct a PDA corresponding to the given CFG

S SA|(A)/E€
A> AA/{S}

Describe the behaviour of the PDA for the following input string ({}){}

Explain with the help of an example how you can combine two Turing
machines.

TE1181

(8]

{61

(6]

(4]

(8]

(8]
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TE1180
Total No. of Printed Pages: 4
T.E. - (I.T.) (Sem-V) (Revised Course 2019-2020)
EXAMINATION DECEMBER 2023
Database Management System
[Time: 3:00 Hours] [Max. Marks:100]

Instructions: 1. Attempt two questions from Part-A, two questions from Part-B and one from
Part-C.

2. Figures to the right indicate marks.

3. Mabke suitable assumptions wherever necessary.

Part-A
Ql a) What are the various types of database users? Explain. 4]
b) Differentiate between Binary and Ternary Relationship with examples. [6]
c) What is meant by a recursive relationship type? Explain giving example. (4]
d) Consider the following case study scenario: [6]

Suppose you are given the following requirements for a simple database for the
National Hockey League (NHL):

e The NHL has many teams,
o Each team has a name, a city, a coach, a captain, and a set of players,
o Each player belongs to only one team,

» Each player has a name, a position (such as left wing or goalie), a skill
level, and a set of injury records,

o A team captain is also a player,

o A game is played between two teams (referred to as host_team and

guest_team) and has a date (such as March 11th, 2023) and a score (such
as 4 to 2).

Construct a clean and concise ER diagram for the NHL database. List your

assumptions and clearly indicate the cardinality mappings as well as any role
indicators in your ER diagram.
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TE1180
Differentiate between Primary key, Candidate key and Super key giving (3]
examples.
What is a trigger? Explain giving an example how triggers are implemented in

SQL. ]
Consider the following database schema:

FACULTY_MEMBER {Fid, Fname, Qualifications, Experience, Salary, [61
DeptName}

Course {Cid, Cname, Semester}
Teaches {Fid, Cid, Year}
Answer the following queries in SQL:

i. Find the names of the faculty members who have taught all the courses
for Semester 5.
ii. Find the names and ids of all the faculty members who has not taught
any course in the year 2022.
iii. Find the names of all the faculty members who have taught same course
more than once,
Explain the following SELECT CLAUSES with examples: (6]
i. GROUP BY
il. HAVING
iii. ORDER BY
What is a view? What are the conditions which have to be met for views to be [3]

updatable?

What is union compatibility? Explain giving examples the following relational

algebra operators: [6]
i. DIFFERENCE

ii. RENAME

iii.  DIVISION

Write a short note on Domain relational calculus. 15]
Consider the following relational schema (6]

Sailors(sid: integer, sname: string, rating: integer, age: real)



Q4

Q5

Q6
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Boats (bid: integer, bname: string, color: string)
Reserves (sid: integer, bid: integer, day: date)

Write the following queries in relational algebra

1. Find the names of sailors who have reserved at least two boats.
1. Find the names of sailors who have reserved all boats.
iii. Find the sailor name, boat id, and reservation date for each
reservation.
Part-B

. What is a Functional Dependency? Explain the Inference Rules with examples

for each.

. Describe file organization using Indexed Sequential Access Method?

. Given relation R(A,B,C,D,E,F,G,H) and the set of functional dependencies

F= {A->BCD, AE->F, E->G, D->H}
i .Find the keys of R
ii. Relation R is which normal form? Justify giving reasons

iii. Apply normalization & decompose the relation R till BCNF
systematically in step-wise manner. Also, specify the reasons for
decomposition.

. With the help of diagram, explain the basic steps involved in query processing.

. Explain giving examples the following:

i Hash based indexing

ii. Tree based indexing

. With respect to Query optimization, explain the different equivalence rules.

using an example.

. Explain the need for Normalization in DBMS? Also explain the following:

i Insertion Anomaly

BM2IITINLA L1 A2DOCT1AIANTNEINIDANT

TE1180

[6]

(6]
(8]

[6]
(6]

(8]

. 'What do you mean by Multivalued Dependency (MVD)? Briefly explain MVD's (6]

(8]
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ii. Update Anomaly

iii. Deletion Anomaly

. The following functional dependencies hold true for the given relational schema

RW,X,Y,Z)
F={X—>W,WZ-XY,Y - WXZ}

Compute the canonical cover for F.

Part-C

. Illustrate the different levels of abstraction in DBMS.

. Write a short note on Triggers in SQL. Provide the syntax to create a trigger

. Explain giving examples the following:

i. Identifying relationship
ii. Multivalued Attribute
iii. Weak Entity Type

. With an example explain Nested Queries in SQL.

. What is the need of indexing in DBMS? Briefly explain Clustered index
. Explain external sort-merge algorithm.

. With an example explain Cost-based query Optimization.
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[6]
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3]

[6]
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