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Total No. of Printed Pages: 02
S.E. (Computer) Semester-1V (Revised Course 2019-20)
EXAMINATION JANUARY 2023
Economics for Engineers
[Time: Three Hours] [Max. Marks:100]

Instructions: 1. Attempt any five questions in all.
2. Itis compulsory to answer two questions each from Part-A and Part-B
3. Answer any one question from Part-C.
4. Figures to the right indicate marks. \
Part A

Ql a. Sometimes there is a situation where the quantity demanded exceeds quantity supplied. Explain 6
the statement with the graph indicating shortage.

b. The price of a product is currently 200, and the quantity demanded is 40.000. Next year the price 6

falls to 180 and the quantity demanded rises to 60,000. Calculate price elasticity. Was it a good
idea to reduce the price?

c. Distinguish between Fixed cost and Variable cost.

4

d. Write a short note on Monopoly. 4

Q2  a. Define production Function. Illustrate Law of Returns to Scale in detail. 8
b. Due to an increase in prices of raw materials, the supply of a product decreases. Explain this 6

concept with the help of supply shift.
c. State the chief characteristics of demand. Why is the demand curve a downward sloping curve? 6

Q3 a. Enumerate the various factors determining forms of business. State the main characteristics ofa 6
Limited Liability Partnership type of enterprise.

b. What is the significance of demand forecasting? Using exponential smoothing method, forecast 6
the demand for the month of May 2022. Using starting forecast as 26 and « = 0.2

Month Jan 22 Feb 22 March 22 April 22
Sales in units | 24 35 40 45

c. Write short notes on

i) Marginal Costs 444
i) Supply Schedule

Part B

Q4 a. Why must aggregate demand be equal to aggregate supply at the equilibrium level of income and 6
output? Explain with the help of a diagram.

b. Give meaning of Money Market and explain its instruments in detail.

1
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Q6

Q7

Q8
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Describe the determinants of investment.

Explain ‘output’ as an objective of macroeconomics. Differentiate between Gross Domestic
Product and Gross National Product.

Human Development is a better measure of Economic Development as it places human being at
the center stage of Development. Explain.

Differentiate between Primary and Secondary Market.

What is Fiscal policy? Explain possible fiscal measures that can be taken with respect to deficient
demand in an economy.

"Economic Development is a wider concept than Economic Growth". Do you agree with the
statement?

The increase in demand for goods pulls up the price to rise and thus raising the inflation. Explain
State the various Functions of financial market.

Part C

Explain any one measure used by government to track prices or measure overall price level,
Explain with the help of an example regression analysis method.
Critically evaluate Partnership type of enterprise

Explain the various factors considered as Fuel for Economic Growth.

Suppose that the demand for X in terms of the price of Y is given below by

Qx= 100+ 0.5 Py

If Py increases from 50 to100, calculate and comment on the Cross elasticity of demanq.
Differentiate between micro and macroeconomics.

Write short notes on

i) Personal Disposable Income

ii) NSE and BSE
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Instructions:

[Duration : Three Hours]

Paper / Subject Code: SE9421 7/ Modern Algorithm Design Foundaiion

Total No. of Printed Pages:3

S.E. (Computer) Semester-IV (Revised Course 2019-20)
EXAMINATION JANUARY 2023
Modern Algorithm Design Foundation

1) Answer any two questions from Part — A
2) Answer any two questions from Part - B
3) Answer any one question from Part — C
4) Assume the necessary data

PART - A

a) Define algorithm. What are the criteria for designing efficient algorithm?

b) Apply Prim’s and Kruksal's algorithm and obtain the minimum cost.

<)

a)

b)

d)

a)

b)

Find the shortest path between all the pairs of the graph G=(V,E,W) where
V={1,2.3), E= {<1,2>, <1,3>, <2,1>, <2,3>, <3, 1>}, W={4, 15, 8,2, 3}.

Given the knapsack instance n=5,w(1..5)=(4,6,3,4,2} and p(1..5)=(10,15,6,8,4},
M=12. Find the optimal solution using greedy method

Given the set of numbers S = {25, 18,-4,-9, 14, 65, 20, 32. 57}. Draw the tree of
recursive calls of MaxMin.

Write an algorithm for forward approach of a multistage graph.

Explain best case, worst case and average case analysis with an example.

Construct an optimal solution binary search tree for the set (
return) p(1.2,3,4)=(3,3,1,1) and q(0,1,2,3,4)=(2,3,1,1,1)

State the m
theorem

1)
i)

aster theorem for solving recurrences. Solve (he following using m
[t o

T (n) = 3T (n/2) + n?
T (n) = 16T(n/4) + n
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Write the algorithm for binary search and state its time complexity. 5)
Differentiate between greedy and dynamic programming. 3)

PART -B

What is string matching algorithm? Implement the Boyer Moore algorithm on the 5)
given text and pattern.

T= aaccaaabcaabacc

P= aabcaab

Solve the following instance of the knapsack problem by using LC branch and bound €))
technique where n=4, (w1, w2, w3, wd) = (9,6, 7, 2), (v1, v2, v3, v4)=(15, 6,5, ).

Discuss the different types of probabilistic algorithms.

What are explicit constraints and implicit constraints? (4)

Explain the concept of Backtracking. Explain how 4 Queens problem can be solved (6)
using backtracking. Draw the state space tree corresponding to 4 Queens problem.

Determine the longest common subsequence between two strings ABCDBACDF and (6)
CBAF
Write a non-deterministic algorithm for sorting a set of N numbers. Analyze its time )

complexity
Explain FIFO branch and bound technique. (4)
Using the backtracking approach technique devise an algorithm to solve sum of (6)

subset problem. Given S = {5, 10, 10, 25} and M=25. Draw a state space tree for
fixed size tuple formulation.

Draw the compressed trie and the compact representation of a compressed trie for the (5)
set of strings given below:

S={abab, baba, ccccc, bbaaaa, caa, bbaacc, cbece, cbea)

Discuss the relationship between the class P, class NP, NP- complete and NP-Hard (6)

Write an approximation algorithm for set covering problem. 3)
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Paper / Subject Code: SE9421 / Modern Algorithm Design Foundation

PART -C
Write the algorithm for insertion sort. Analyze the algorithm for time complexity.

Solve the TSP problem using branch and bound technique. Also generate a state
space tree for the following cost matrix:

0 12 5 7
11 0 13 6
5 9 0 18
10 3 4 0

Given the 0/1 knapsack instance n=5, w(l..5)=(2,4,5,3,9}, p(1..5)=(3,5,8,4,10}. Find
the optimal solution for 0/1 knapsack problem using dynamic programming

Explain deterministic and non-deterministic algorithms.

Explain how partition algorithm works to find the k™ smallest element in an array.
Give example

Using the backtracking technique, devise an algorithm to find Hamiltonian cycle for
an undirected graph.

Draw the frequency table and Huffman tree for the following string:
BCAADDDCCACACAC

Using Dijkstra algorithm calculate the shortest path {rom vertex | to all the other
vertices. Consider a directed weighted graph G=(V.E\W), V=(1, 2, 3, 4, 5},
E={<1,2>, <1,3>, <2,3>, <3,2>, <2,4>, <2,5>, <3,5>, <4,5>, <5,4>} and weights on
the corresponding edges are as W={4,8,5,4,8,10,3,7,6}.
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Paper / Subject Code: 5159420/ Formal Languages and Automata Theory

SE9420
Total No. of Printed Pages: 3
S.E. (Computer) (Semester-1V) (RC 2019-20)
EXAMINATION JANUARY 2023
Formal Languages & Automata Theory
[Time: 3:00 Hours] [Max. Marks: 100]
Instructions: [. Answer ANY TWO questions from Part-A (20 marks each).
2. Answer ANY TWO questions from Part-B (20 marks each).
3. Answer ANY ONE question from Part-C (20 marks).
4. Make suitable assumptions and state those assumptions. if any.
Part-A
QI 20
. a) Construct an e-NFA that recognizes the following regular expression over 4)
2 ={0,1}0 + 1)(01)"(011)"
b) Design a DFA for the following languages: (6)
i) L = {w€(a,b)'|w contains even number of a’s and odd number of b’s}

i) L={a"b™:n=>4,m> 3}
¢) Construct a Nondeterministic FA for the binary language containing substring ~ (4)

either 00 or “011”. Also show the validation of the string. “01010010” for this
NFA.

d) State Pumping Lemma for Regular Languages and hence prove that (6)
L= (ab'i > ) vt reaular.

Q2 20
a) Minimizing the following DFA using table filling algorithm: (10)
&0
" States ‘
—=A 5 g o~
[ 4 B S
*C D H
D E H
E F I
*F G B
G H B
H I C
M A E

b) Obtain the regular expression corresponding to the given finite state
M = ({1,2,3},{a, b}, 8, 1,{2,3}) where § is 8(1,a) = 1; 8(1,b) =
{23}:8(2,a) = 3;8(2,b) = 1;8(3, a) = 3;8(3,b) = 2.

automaton  (8)
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Q4

Q6

Vaper / Subject Code: SE9420/ Formal Languages and Automaia Theory
! . guag A

c)

a)

b)
c)

d)

a)

b

<)
d)

a)

b)

)

a)

b)

Define Generalized Transition Graph and its properties with a suitable example. (2)

Convert the following NFA to DFA:

3

3 e IR
XA O
nood [y
N N 2 : 3 : : [
!
:

o} - -0 oy ) iy “:

N

Define the Extended transition function §* for DFA.

“The DFA or NFA for the language L = {a"b"|n = 0} cannot be constructed”.

Is the statement true? Justity with valid reasons.
Obtain Regular Expressions for the following languages:
1) L={a"b™:n< 4,m< 3}
ii) L={vwviv,wC{a, b}, |v] <3}
Part B

SE9420

20
(8)

(2)
4)

(6)

Construct a Context Free Grammar for the following languages (withn>0. m> (6)

0):
i) L ={a"b™:n < m+ 3}
i) L ={a"h™:2n < m < 3n}

State pumping lemma for Context free Languages. Prove that:
L= {a"b"c"n = 0} is not Context free.

Write a short note on Linear Bounded Automata.

Write a short note on “Turing Thesis™.

What is Greibach Normal Form? Convert the following CFG into GNF:

Q — Aa|B

B - aalC

C - albd|c

A-b

What are null productions and useless symbols in CFG? How are they
eliminated
Construct a Turing Machine to compute the function f(n)
are positive integers. Assume the Turing Machine uses unary notation.

Design NPDA for the below language and validate the string ‘aaaabbce’: L =

{aibickli,j,k 20andi=j+k)
Convert the CFG into Chomsky Normal Form:

[3%]
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Paper / Subject Code: SE9420/ Formal Languages and Automata Theory

c)
d)

a)
b)

9]

d)

a)
b)

)

d)

S — bA|aB
A - bAA|aS|a
B — aBB|bS|a
Design a Turing Machine for the language L = {SS|S €(a,b)*}.
Explain multitape Turing Machine.

Part-C

Werite a short note on Mealy and Moore machines.

Design a DFA for the following languages:

i) L = {w(ab + ba)|w € (a,b)"}

i L={ab"a™n>2,m 2 3}

Consider the Context Free Grammau:

S — aS|bAA

A - aB|bBla

B — aBBJb

i) Derive the string ‘abaabba’ using Left Most Derivation
i) Derive the string ‘abaabba’ using Right Most Derivation
iii) Draw the derivation tree for the same string ‘abaabba’
What is a Universal Turing Machine? Explain its working.

Obtain an NFA to accept a string either ending with ab or beginning with ba.

Regular Expressions for the following languages:
i) L = {a®"b?™:n = 0,m = 0}

ii) L={a"b™:m=1,n=1nmz= 3}
What is ambiguity in Context Free Grammars? Determine whether the
following grammar is ambiguous:

S — AB|aaB

A - alAa

B-b

Write short notes on the following:

i) Turing Machine Halting Problem

ii) Context Sensitive Grammars

SEY420
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Paper / Subjeci Code: SE9421/ Modern Algorithm Design Foundation

Total No. of Printed Pages:3

S.E. (Computer) Semester-IV (Revised Course 2019-20)

[Duration : Three Hours]

Instructions:

EXAMINATION JANUARY 2023
Modern Algorithm Design Foundation

SE9%421

[Total Marks : 100]

1) Answer any two questions from Part — A
2) Answer any two questions from Part — B
3) Answer any one question from Part = C
4) Assume the necessary data

PART - A

Q.1 a) Define algorithm. What are the criteria for designing efficient algorithm?

b) Apply Prim’s and Kruksal's algorithm and obtain the minimum cost.

A
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¢) Find the shortest path between all the pairs of the graph G=(V.E,W) where
V=({1.2.3), E= {<1.2>. <1,3>, <2,1>, <2,3>, <3,1>}, W=(4, 15,8, 2, 3}.

Q.2 a) Given the knapsack instance n=5,w(1..5)=(4,6,3,4,2} and p(1..5)=(10,15,6,8.,4},
M=12. Find the optimal solution using greedy method

b) Given the set of numbers S = {25, 18,-4,-9, 14, 65, 20, 32, 57}. Draw the tree of
recursive calls of MaxMin.

¢) Write an algorithm for forward approach of a multistage graph.

d) Explain best case, worst case and average case analysis with

0.3 a) Construct an optimal solution binary search tree for the set (al, a2.a3,
return) p(1,2,3,4)=(3,3,1,1) and q(0, 1 2.3.4)=(2,3,1,1.1) /

b) State the master theorem for solving recurrences. Solve the follow

theorem

an example.

a4)=(do, if, int,

Ing using master

i) T (n) = 3T (n/2) + n?
i) T(n) =16T(n/4) +n
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Q.5

Q.6

d)

d)

b)

a)

b)

<)

d)

a)

¢)

d)

Paper / Subjeet Code: SE9421 / Modern Algorithm Design Foundation

Write the algorithm for binary search and state its time complexity.
Differentiate between greedy and dynamic programming.
PART - B
What is string matching algorithm? Implement the Boyer Moore algorithm on the
given text and pattern.

T= aaccaaabcaabacc
P= aabcaab

Solve the following instance of the knapsack problem by using LC branch and bound
technique where n=4, (wl, w2, w3, wd) = (9. 6. 7. D). (vl v2,v3, v4)=(15, 6, 5. 1).

Discuss the different types of probabilistic algorithms.
What are explicit constraints and implicit constraints?

Explain the concept of Backtracking. Explain how 4 Queens problem can be solved
using backtracking. Draw the state space tree corresponding to 4 Queens problem.

Determine the longest common subsequence between two strings ABCDBACDF and
CBAF

Write a non-deterministic algorithm for sorting a set of N numbers. Analyze its time
complexity

Explain FIFO branch and bound technique.

Using the backtracking approach technique devise an algorithm to solve sum of
subset problem. Given S = {5, 10, 10, 25} and M=25. Draw a state space tree for
fixed size tuple formulation.

Draw the compressed tric and the compact representation of a compressed trie for the
set of strings given below:

S={abab, baba, cccce, bbaaaa, caa, bbaacc, cbec, cbea)

Discuss the relationship between the class P, class NP, NP- complete and NP-Hard

Write an approximation algorithm for set covering problem.

\"l,‘ T AROCC A CRERE | \\."' ‘:\.“‘_A--,:‘.A\\‘\:\\‘,‘

SE9421

(5)

()

(4)
(<)
(6)

(6)

)

(6)

(6)

(3)




b)

9

d)

a)

b)

d)

Paper / Subject Code: SIE9421 / Modern Algorithm Design Foundation

PART -C
Write the algorithm for insertion sort. Analyze the algorithm for time complexity.

Solve the TSP problem using branch and bound technique. Also generate a state
space tree for the following cost matrix:

0 12 5 7
11 0 13 6
5 9 0 18
10 3 4 0

Given the 0/1 knapsack instance n=5, w(1..5)=(2,4,5,3,9}, p(1..5)=(3,5,8,4,10}. Find
the optimal solution for 0/1 knapsack problem using dynamic programming

Explain deterministic and non-deterministic algorithms.

Explain how partition algorithm works to find the k™ smallest element in an array.
Give example

Using the backtracking technique, devise an algorithm to find Hamiltonian cycle for
an undirected graph.

Draw the frequency table and Huffman tree for the following string:
BCAADDDCCACACAC

Using Dijkstra algorithm calculate the shortest path from vertex 1 to all the other
vertices. Consider a directed weighted graph G=(V,E,W), V={1, 2, 3, 4, 5},
E={<1,2>, <1,3>, <2,3>, <3,2>, <2,4>, <2,5>, <3,5>, <4,5>, <5,4>} and weights on
the corresponding edges are as W={4,8,5,4,8,10,3,7,6}.

SE9421
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Total No. of Printed Pages: 2
S.E. (Computer) Semester-1V (Revised Course 2019-20)
EXAMINATION JANUARY 2023
Object Oriented Software Engineering
[Time: Three Hours] [Max. Marks:100]
Instructions: . Answer any-02 questions from Part A
2. Answer any-02 Questions from Part B
3. Answer any-01 Question from Part C
4. Answer the Questions in the sequence.
Part-A
QI a) Discuss following aspects of software engineering. (any 02) (5x2=10)
(1) Historical Aspects
(i) Economic Aspects
(iii)  Maintenance Aspects
b) List and explain details of 07 phases of software lite cycle. 07
¢) What potential advantages accrue if the client, developer and user are the same. Discuss. 03
Q2 a) Discuss features of CMM. Support your answer with a neat diagram. List and explain KPA’s 08
of each level.
b) Discuss waterfall model. Support your answer with a neat diagram. 08
c) Compare Rapid prototyping model with Incremental model. 04
Q3 a) Discuss characteristics of chemical chief programmer team approach. Support your answer 08
with a neat diagram.
b) Define cohesions. List and -07- levels of cohesions provide onc example each. 07
¢) Listand explain impediments to Reuse. 05
Part-B
Q4 a) Explain concept of software Quality Assurance. 04
b) Give comparisons of Inspections and walkthroughs. 04
¢) Discuss following testing schemes. 4x3=12
(i Unit testing
(i) Validation testing
(iii)  Integration testing
Q5 a) Provide and explain details of following stages of project management process 3x3=09
(i) Project Planning
(i1) Projected Execution
(iii)  Project closure
b) List and discuss contents of process Database (PDB) 06
c) List -08- steps of change management process and explain each steps with reference to a 05

software project Development.
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Q6 a) Provide and explain details of Quantitative approaches to Quality Management. 06
b) Explain concept of Risks and Risk management. List any 03 top Risks associated with 09

software project Management.
c¢) Explain the project monitoring and control cycle. Support your answer with a neat diagram. 05

Part -C

Q7 a) List the documentation that should be produced during each phase of the software Life 07
Cycle. Give details and format of contents.
b) Explain spiral Model. Support your answer with a neat diagram of full spiral model. Give its 10
advantages, disadvantages and suitability.

¢) Discuss features of object oriented Life Cycle Models. 03

Q8 Write short notes on any 04 topics:
a) Synchronize and stabilize tam structure
b) Taxonomy CASE.
c) Levels of coupling
d) Polymorphism
e) Portability
f) Calculations of FP using TCF
g) Entity- Relationship Modelling

4)(5:2()
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Paper / Subject Code: SE9418 / Discrete Mathematics

SE9418
Total No. of Printed Pages:4
S.E.(Computer Engineering) Semester-1V (Revised Course 2019-20)
EXAMINATION JANUARY 2023
Discrete Mathematics
[Duration : 3 Hours] [Total Marks :100]

Instructions :

@'

I. Answer five questions: Two from Part A, two from Part B and onc from Part C
2. Assume suitable data if necessary.

Part -A
Answer any two questions:
a) Let A, B and C be subsets of an universal set. Is 06
i) P(AU B) = P(A) U P(B)?justily your answer, where P(X) denotes power
set of X.
i) A- (BNnC) = (A-B) U (4A-0).
b) Let Zbe set of integers and R be a relation on Z defined by 07
R = {(x,y)e ZxZ:x ~yisamultiple of 3}
Prove that 'R’ is an cquivalence relation on Z and determine all the distinct
equivalence classes.
¢) Using Mathematical Induction, prove that
2">n3 for all positive integers n > 10 07
a) Obtain the principal conjunctive normal form of the following wff. 06
(=p =A@ < p)
n+l .
—2—; nis odd
b) Letf:N - Nbegivenby f(n) =4§,7 07
Siniseven
Determine whether f is bijective, if yes then find f1
¢) Find the remainder when 38! is divided by 17. 07
a) Leta = b (mod m ), then prove that a¥ = b¥* (mod m) 06
b) Determine the validity of the following argument: 08
My father praises me only if I can proud of myself. Either I do well in sports or |
can't be proud of myself. If I study hard, then I can't do well in sports. Therefore, if
father praises me, then I do not study well.
¢) Let(B,+,.,~) be a Boolean algebra then prove that 06

i)(a+b)=a.bvabinB
ii) Simplify the Boolean expression (y.z + x). .y +2) + X.y.7

1
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Paper / Subject Code: SE9418 / Discrete Mathematics

Part-B
Answer any two questions:
Q4 a) Solve the following recurrence relation:
Anyz2 — 6an4q +9a, = n37, vn= 1,a9 = landa; = 0

b) How many positive integers less than or equal to 300 and
i)  divisible by neither 5 nor 6 nor 8?
ii) divisible by at least one of 5 or 6 or 8

¢) Define Adjacency matrix of an undirected graph and
represent the following graph by an adjacency matrix:

*———e
G

Q.5 a) Find the recurrence relation for the number of ways of climbing 'n’ steps if a person
can climb onc or three steps at a time.

b) State Pigeonhole principle. Suppose 30 balls are numbered from 1 to 30 and placed
in a large box. Show that, if 18 balls are drawn randomly, there must be a pair

among them whose sum of the numbers appearing on the balls drawn is 35.

c) Prove that K; is not planar.

Q.6 a) Determine a minimal spanning tree for the graph given below, using Kruskall's

algorithm
——x
- \

i e
(a
\\‘w
f

‘ -

e —

~—.

~
9 -
N
—_—
ROEST
b N

b) A large software development company employs 100 computer programmeys of

them, 45 are proficient in Java, 30 in C#, 20 in Python, six in C# and j ava, one ;
) ] mn

2
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Paper / Subject Code: SE9418 / Discrete Mathematics

Java and Python, five in C# and Python, and just one programmer is proficient in
all three languages above.

Determine the number of computer programmers that are not proficient in any of
these three languages.

¢) Define isomorphism of graphs. Arc the following graphs isomorphic?

Part —C
Answer any one question:
Q.7 a) Show that a simple graph with at least two vertices has at least two vertices of same
degree.
b) Let (A4,<;)and (B, <;) are posets. Then prove that (A X B, <) is a poset with

partial order < defined by (a,b)<(c,d)ifa <;cinAandb <,dinB

¢) Show that a connected graph with 'n’ vertices and n-1 edges is a tree.

Q38 a) A tree has five vertices of two, two vertices of degree three and four vertices of
degree four. Find the number of vertices, if any, of degree one on this tree.
i)(@a + b) = a.b
i)a.(a + b) = a,Va,bE A
b) Show that the set S= {1}, where the connective "1" denotes NOR,
is functionally complete.

¢) Using Dijkstra's algorithm find shortest path between the vertices
A and F of the following graph:

COIR ANNTETN AT RMDONNAAIREER Ly, mni
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Paper / Subject Code: SEY418 / Discrete Mathematics

SE9418
Total No. of Printed Pages: 4
S.E. - (Computer) (Sem-IV) (Revised Course 2019-2020)
EXAMINATION DECEMBER 2023
Discrete Mathematics
[Time: 3:00 Hours] ‘ [Max. Marks: 100]

Instructions: 1. Answer five questions: Two from Part A, two from Part B and one from Part

2. Assume suitable data if necessary.

PART A
Answer any two questions:
Ql a) Let A, B and C be subsets of an universal set. Prove that 6)

(i) IfA=BUCandBNC=QthenB=A—CandC=A—-B
() IfANC=BnCandA—C=B- CthenA B. -

b) A relation R is defined on the set of integers as xRy if x + yis éven Show that (7)
R is an equivalence re]atlon on the set of i mtegers ha\nng two equxvalence

classes.
| . o o )
‘1: , ¢) Using Mathematical Induction, prove that for every positive integer n, the

u number 4, = 5" + 2.3"7" + 1 is a multiple of 8 -

Q2 a) Obtain the principal disjunctive normal form of the following well-formed 6)
e ‘ formulae.
) “(=(pe(@AT)))

b) Let f:R — R be defined as )

0NN ADLLTY onTnoInobpNLTZoMNnA o704
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SE9418
=5 A
Test whether f is bijective. If yes, find f~1.
c) Find the remainder when 66 is divided by 97. o
Q3 a) Leta = b (mod m), then prove that a* = b* (mod m) (6)
b) Without using truth tables, prove that : 8)
L. =(p v (=p AD) = (-pA-q)
2. (=pA(=gAD))V (qVT)V (PAr) =7
c) Let(B,+,.,-) be a Boolean algebra then prove that (6)
i) (@+b)=a.bVabinB
i) Obtain the principal conjunctive normal form of the Boolean function
fx,y,z2)=x+xy+y.z
PARTB
Answer any two qﬁestions:
Q4 a) Solve the reéufrence relation : o )
@, —5a,-1+6a,_, =2"+3nwithay =0anda, = 1. |
b) Find the number éf positive integers not exceeding 400 whiéh are (7)

i Divisible by atleast one of 3or Sor 7.
ii. Divisible by 3 not by 5 nor by 7.
¢) Define graph Isomorphism. Check whether the following graphs are isomorphic. (6)

(=N
O
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SE9418
Qs a) Find the recurrence relation for the number of ways of climbing 'n' steps if a (6)
person can climb one or two or three steps at a time. Also give initial conditions

b) State Pigeonhole principle. Suppose 14 students having random seat numbers are @)
answering an examination. Prove that there are at least two among them whose
seat numbers differ by a multiple of 13.

c) Show that an undirected graph has an even number of vertices of odd degree. (6)

Q6 a) Determine a minimal spanning tree for the graph given below, using Prim's | 8)
algorithm ‘

b) A professor has 2 dozens of books in CS and is considered about the coverage of (8)
the topics: compilers(A), data structures(B) and QS(C). Given that |A] = 8,
|B] = 13,|C| = 13, |AnB| =5|AnC| =3BnC|=6and|ANBNC|=2

a) How many have no material on compiler?
b) How many do not deal with any of the topics?
¢) How arany-include material on exactly one of 3 -topics?

¢) A tree has two vertices of degree 2, one vertex of degree 3 and three vertices of @

degree 4. How many vertices of degree 1 does it have?

onmMA DLLT ONCNO2INODNLLLOTMNI0TNNA
e
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PART C
Answer any one question:
Q7 a) Prove that the maximum number of vertices in a binary tree of height h is (6)
2h+1 -1.
b) Let X be a non-empty set. Define a relation "<" on P(X) as follows: for any )
A,B € P(X),A < Bifand only if A C B. Prove that P(X) is a Poset.
c) Prove that every non-trivial tree T has at least two vertices of .degreer 1. @)
QS8 d) A tree has five vertices of two, two vertices of degree three and four vertices of ~ (6)
degree four. Find the number of vertices, if any, of degree one on this tree.
b) Show that the set S = {—, A} is functionally complete. - | | ©
¢) Using Dijksﬁa's algorithm determine the shortest path fromato f. ®)

b d

4// - AN )
‘ a< 1 8 2 \/T
L 2 ' 3
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Total No. of Printed Pages: 2
S.E. - (Computer) (Sem - IV) (Revised Course 2019-2020)
EXAMINATION DECEMBER 2023
Microprocessor and Microcontroller
[Time: 3:00 Hours] [Max. Marks: 100]

Instructions: 1. Attempt any FIVE questions, selecting TWO Questions from PART A,
TWO Questions from PART B and only ONE Question from PART C.

2. Assume suitable data if necessary.

PART-A
Q1 a. With a neat diagram, explain the internal architecture of 80386. (10)

b. The original contents of AX, BL, word-sized memory location SUM, and carry  (4)
flag CF are 1234H, ABH, 00CDH, and OH, respectively. Write the contents of
AX, BL, word-sized memory location SUM, and carry flag CF after executing
the following sequence of instructions:

ADD AX, [SUM]

ADC BL, 05H
c. What is a descriptor table? Explain in brief GDT, IDT and LDT. (6)
Q2 a. With the neat diagram, explain the selector fields of 80386 microprocessor. 4)
b. Explain the page table and page directory entry with paging mechanism in (8)

80386 microprocessor?

. Draw and briefly explain Task state segment.

(8)

Q3 a Whatis CPL and RPL? 4)
b. Explain any two I/O privilege instructions. (8)

C. Explain how the interrupt are enabled and disabled in 80386 microprocessor. 8)



Q4

Q5

Q6

Q7

Q8

Paper / Subject Code: SE9419 / Microprocessor and Microcontrollers

PART-B

Explain how the 80386DX microprocessor is interfaced with 80387 co-
processor.

Draw and explain 80387 status word register.
Explain the following instruction of 80387.

FSUBP; FMUL; FSQRT; F2XM1

Explain the various addressing modes of 8051 microcontroller.

With a neat diagram explain the processor of linear address formation in virtual

mode of 80386.

What all initializations required to start processor in real mode after reset?

Explain in detail the program status word of 8051 microcontroller.

Explain the steps involved in software initialization of 80386 for real address
mode.

List the debugging features of 80386 microprocessor.

PART -C

Draw the format of flag register of Intel 80386 microprocessor and describe the
function of each flag bits.

Briefly explain the three operating modes of 80386 microprocessor.

Explain the following instructions of 80386 microprocessor with an example.

MOVSB, CMP, DAA

How many debug registers are present in 80386? List and draw all of them.

Explain 8051 timer operation in all four modes.

With a neat diagram, explain "Entering and Leaving virtual 8086 mode”?

9CCFA320C64A6FCBB7506E6C4B6394F7
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4)

)

(8)
(6)

(6)

(6)
(6)

(8)

(3)

(6)
(6)

@®)
(6)
(6)
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Total No. of Printed Pages: 3
S.E - (Computer) (Sem-IV) (Revised Course 2019-2020)
EXAMINATION DECEMBER 2023
Formal Languages and Automata Theory

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

Instructions:1. Answer ANY TWO questions from Part - A (20 marks each).
2. Answer ANY TWO questions from Part B (20 marks each).
3. Answer ANY ONE question from Part C (20 marks).
4. Make suitable assumptions and state those assumptions, if any.

Part - A

Q.1 a) Prove that: "V2 is irrational" using mathematical proof by contradiction method. ()
b) Construct DFA to accept the following languages:

1) L={w: na(w) mod 5 # nb (W) mod 3}

ii) L = {w: |w] mod 5 # 0, where }, = {a}} (6)
c) Prove that L = {1” In is a prime number } is not regular. (6)
d) How does extended transition function (5*) for DFA differ from a normal 2)

transition function (0)

Q.2 a) Minimize the following DFA using table filling algorithm: (10)

N 0 1
States

" A
B
*C
D
E
*F
G
H
*1

= mlQmmoln|w
mO|w| o~ o= m

b) Construct Regular Expressions for the following languages:
DL={a"b™"|n>=4,m<=3}
ii)L={w:na(w)mod3=0,w€ {ab}*}

¢) Obtain the Nondeterministic Finite Automata for the language described by a
regular expression: (a+b)* (aa+bb) (a+b)*

(6)

C)



N —
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Q.3 a) Obtain an NFA to accept a string either ending with ab or beginning with ba. “)

b) Design a DFA that accepts binary numbers having length more than 3 and 4)
divisible by 2.

¢) Obtain the equivalent DFA for the given e-NFA: 3

A . A
o b b D
OS0-00 O
A
d) Define Generalized Transition Graph and its properties with suitable example. 4

Part B

Q.4 a) Whatis an Ambiguous grammar? When a language is said to be inherently 6)
ambiguous. Identify whether the following Context free grammar is an ambiguous
grammar or not.

X>X+X
X-> X*X
X->a
b) What are unit and null productions? How are they eliminated? C))
¢) Construct a Turing Machine to compute the function f(m)=n+y wherenandy 8)
are positive integers. Assume the Turing Machine uses unary notation,
d) Write a short note on Linear Bounded Automata. )

Q.5 a) Construct a Push Down Automata for the below language and explain the 8)
behavior of the PDA with the help of a string: L= {a" b?» [n>1})
b) Design a Turing Machine that recognizes palindrome strings over £ = {a,b}*. (6)
¢) Consider the Context Free Grammar: (6)
S— aS | bAA
A— aB|bB|a
B—aBB|b
1) Derive the string 'abaabba’ using Left Most Derivation
if) Derive the string ‘abaabba’ using Right Most Derivation
iii) Draw the derivation tree for the same string ‘abaabba’

Q.6 a) What is Greibach Normal Form? Convert the following CFG into GNF: (8
Q— Aa|B
B—aa|C
C—albdc
A—-b



b)

Q.7 a)

b)
c)
d)

Q.8 a)

b)

c)

d)

Paper / Subject Code: SE9420 / Formal Languages and Automata Theory

Convert the following CFG into Chomsky Normal Form:

S— bA |aB -
A—DbAA|aS|a

B— aBB | bS | a

Give encoding functions for Universal Turing Machine. Encode following Turing
machine using the above said functions:

@ afs,& ? afa,r blb,R

blb, aja,r

Part C

Obtain the Deterministic Finite Automata from the given Nondeterministic
automata:

Write a short note on Mealy and Moore machines.
Show that L = {a" b a" | n > 0} is not Context free.
Write a short note on "Turing Thesis".

Construct a Nondeterministic FSA for the binary language containing substring
either "00" or "011". Also predict the acceptance of the string "01010010".
Obtain Regular Expression from the following Finite Automata using the method
of elimination of states:

1
1 [
,, A

Construct a Context Free Grammar for the following languages (with n > 0, m>
0): '

i) L= {a" b™ n<m+3}

ii))L = {a"b™ 2n <m < 3n}

Explain Multitape and Multidimensional Turing Machines.

6528D94227498585ECDS56186A5D 12D4D

SE9420

C))

8

(6)

)
(6)
C)

(6)

C))

(6)
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Total No. of Printed Pages: 03
S.E. - (Computer) (Sem-IV) (Revised Course 2019-2020)
EXAMINATION DECEMBER 2023
Modern Algorithm Design Foundation
[Time: 3:00 Hours] [Max. Marks: 100]

Instructions: 1) Attempt any two Questions from Part A, any two questions from Part B and
any one question from Part C.

2) Make suitable assumptions and state those assumptions, if any.

PART A

Ql a) Explain the following with the help of an example. (6)
1) Time complexity.
2) Space complexity.

b) Write an algorithm for performing Quick sort on an array. State the complexity  (8)
of the algorithm.

c) Using Strassen’s matrix multiplication find product A*B of the following

. (6)
matrices.
2 _ 2
A= [3 4 B= [3 4
' Q2 a) Write an algorithm for calculating minimum distance from source to destination  (6)
in a multistage graph using backward method.
b) Find minimum cost spanning tree using prims algorithm. 6

DFO8F75690F4CF2098 19E5CB2D3C4 | F3
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a)

b)
c)

b)
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Using Travelling salesperson algorithm using dynamic programming calculate  (8)
the optimal tour from vertex 1 for the graph represented by the following
adjacency matrix.

0 10 15 20

5 0 9 10

6 13 0 12

8 8 9 0
Write an algorithm to implement selection sort using divide and conquer (6)
method.
Write an algorithm to implement all pairs shortest path using dynamic approach. 6)
Determine the optimal subset solution that maximizes profit for 0/1 Knapsack )

for the following.

Knapsack capacity = 40 units, n=4, weights (w1, w2, w3, wd)= (2, 11, 22, 15)
and Profits (pl, p2, p3, p4) = (11, 21, 31, 33).

PART B

With the help of an example explain the concept of hamiltonian cycle in a graph. (8)
Write a backtracking algorithm which finds such cycles in a graph

Explain Least Cost Search Strategy used in Branch and Bound.

(6)
Explain 4 Queens problem and draw its solution space tree. 6
Given a string 'T" and pattern 'P' as follows check whether P lies in Text T using (8)
Boyer moore algorithm.
T="ABAAAABAACD” and “ABA”

Based on the following frequency table construct Huffman code for each

character. (8)
character Frequency

a 3

b 9

¢ 12

d 13

e 16

f 45

I~



Q6

Q7

Q8

c)
a)

b)

a)

b)

a)

b)
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Define NP hard and NP complete Problems. )
Write an algorithm to find the longest common subsequence between two 6)
strings.
Write an approximation algorithm for Travelling salesperson problem. ©6)
Explain with the help of an example. ®)

i) Standard Trie.
ii) Compressed Trie
iii) Compact representation of Tries.

iv) Suffix Trie

PART C

Write an algorithm to perform Merge Sort on an array using divide and conquer (6)
strategy.

Using a greedy approach, find the shortest distance from source vertex 'S’ to

remaining vertices in the following graph- (8)
Draw the state space tree for the graph coloring problem when the number of
vertices n = 3 and the colors m = 3. ©

Demostrate Binary search on the following data setto searchx =9andx =16  (6)
(5, 6,9, 10, 12, 15,27, 31, 45, 100} o

Write an algorithm to implement Optimal Binary Search tree. @®)
Implement Branch and Bound method on the 0/1 knapsack where n = 4

Knapsack capacity = 20 units (w1, w2, w3, wd) = (2,4, 6,9) and (p1, p2, p3, p4)

=(10, 10, 12, 18).
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Q.1

Q.2

Q3

Q4

S.E. - (Computer) (Sem-IV) (Revised Course 2019-2020)

Object Oriented Software Engineering

EXAMINATION JANUARY 2024

SE9422

[Max. Marks: 100]

Instructions: 1. Answer -02- Questions from PART - A.
2. Answer -02- Questions from PART - B.
3. Answer -01- Question from PART - C.
4. Assume necessary details, if needed.
PART-A
a) List -07- phases of SDLC and explain each one. 07)
b) Discuss approximate relative costs of various phases of Software Development 07)
Life Cycle. Support your answer with a neat diagram and a illustration.
c) Describe a situation in which client, developer and user are the same Person / 06)
Entity. What are the potential advantages and disadvantages. Give a Suitable
example.
a) Listand discuss problems associated with Software Production. (04)
b) Discuss features of Waterfall Model. Give its suitability, analysis and (08)
limitations. Support your answer with a neat diagram.
¢) List and explain problems associated with Lines of Codes (LOC) as a metric for 08)
size of a product.
a) List 14 Technical Complexity factors and explain process of computations of (06)
Function Point (F. P.).
b) Describe features of Democratic team approach. List its merits and demerits. 06)
Give -02- Examples of Suitability.

04
¢) List and explain different Levels of Cohesion. od)
d) Explain details of any -02- requirements elicitation technique. 04)

PART -B
a) List and explain elements of - Software Quality Assurance. (08)
b) Discuss details of following testing’s schemes (any 03) (3x4=12)

(1)

Unit test



Q.5

Q.6

Q.7

Q.8

a)
b)
c)
d)

a)
b)

c)

a)

b)
c)

a)

b)
c)
d)

SE9422

(ii) Regression test
(iii)  Validation test
(iv)  Stress test

(v) Security test

Compare White box testing with Black box testing.
Give a detailed account of Boundary Value Analysis.
Provide overview of CMM. Support your answer with a neat diagram.

List and explain -08- steps of change management process.

Explain concept of Quality planning in project execution.

List and explain Risk management activities. Support your answer with a neat
diagram.

List and explain team development measures.

PART - C

Discuss details of following metrics with reference to specification phase.
(i) Size (ii) Cost (iii) Duration (iv) Effort  (v) Quality.
List and explain challenges of Object Oriented Analysis phase.

Write short notes on any 02 :

(i) Action Oriented Design
(ii) Data Flow Analysis
(iii)Transaction Analysis
Give a detailed account of software testing strategy. Support your answer Wwith g
neat diagram.
Explain process of Loop-testing.
List 3 main stages of project management process.

What do you mean by Process Tailoring. Support your answer with a neat
diagram.

(06)
(04)
(0s)
(0s)
(06)
(08)

(06)

(03)

(03)

(2x5=10)

(08)

(03)
(03)
(06)
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SE9423
S.E. - (Computer) (Sem-1V) (Reviéed Course 2019-2020)
EXAMINATION JANUARY 2024
Economics for Engineers
[Max. Marks: 100]

Instructions: 1) Answer any five questions in all

Ql a)
b)
¢)

Q2 a)

b)
c)
Q3 a)

2) Answer any two questions each from Part- A and Part-B

3) One question has to be answered from Part — C

4) Figures to the right indicate marks

5) Avoid writing answers in long, undifferentiated paragraph format

PART-A

State and explain the law of demand with the help of a demand curve. Explain 06
any two exceptions to the law of demand.

Explain the concept of positive and normative economics. 06

The following table shows the actual sales in units for last 5 months of the year g
2022.

Month | January | February | March April May
2022 2022 2022 2022 2022
Actual 499 214 287 333 267
Sales (in
units)

Using Exponential smoothing method, Forecast the sales values for the month of
June 2022. By using starting forecast for the month of January as 329 and
Smoothing constant (& = 0.8)

Explain the concept of partnership. What are the advantages of the same? 08
Explain the law of diminishing marginal utility with the help of an example. 06
Explain in brief the law of variable proportion. 06

If the demand and supply change in opposite directions, then the change in the 08
equilibrium price can be determined, but the change in the equilibrium output
cannot be determined. Explain with the help of suitable graphs.

T LT ™ 2 M AT %02 ™ ity Tt on o o 2 o e
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Q5

Qo6

Q7

Q8
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b) Explain the concept of demand forecasting? What is the process of demand 08
forecasting?
c) Explain cross elasticity of demand. 04
PART-B
a)  Explain the Keynesian Psychological Law. 07
b)  Differentiate between GDP and GNP. 07
c)  What are the major concerns of macroeconomics? Explain any two in brief. 06
a)  Explain the components of GDP. 08
b)  Write a short note on the structure of the Indian financial market. 06
¢)  Explain the long-term significance of economic growth. How is it different from (g
economic development?
a) Explain CPI method of calculating the rate of inflation. 08
b) What is a contractionary monetary policy? What are the tools for a
contractionary monetary policy? 06
¢) Explain the concept of short-run and long-run consumption. 06
PART-C
a) Differentiate between macroeconomics and microeconomics. 08
b)  Explain the Delphi method of demand forecasting. 06
c)  Write short notes Oligopoly market structure. 06
a)  State the concept of shift in demand curve with the help of an example. 06
b)  Explain the determinants of investment. 06
c)  Explain any two instruments of monetary policy.
08

Paper / Subject Code: SE9423 / Economics for Engineers
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Total No. of Printed Pages: 3
S.E - (Computer) (Sem-IV) (Revised Course 2019-2020)
 EXAMINATION JANUARY 2024
Mathematical Foundation for Artificial Intelligence and Machine Learning

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

Instructions:i) Attempt five questions, two each from Part A and Part B and one from Part C.
ii) Assume suitable data, if necessary.

iii) Figures to the right indicate full marks.

Part -A

® Q.1 a) Ifu = [1,2,2],v = [2,-2,1]andw = [2,1,—2] then show that u, v, w are 6
pairwise orthogonal vectors. Find lengths of u, v, w and find orthonormal

vectors u,, V4, w; from vectors u, v, w,

25 15 -5
b) Obtain the Cholesky decompositionof A =15 18 0 | and use it to solve 8
-5 0 11

the system of equations Ax =b where b = [5,-3,6]".

c¢) Determine the linear transformation T: R? — R? that rotates a vector in the
counter clockwise direction by an angle of 30°. Using it find T (2,3).

6
Q.2 a) Define linear transformation. Is T: R® — R2 given by T(x,y,2)=(x+2y, x-z) a 6
linear transformation. Justify.
1 17, 1
b) Find the least square solution of the | -2 3 [ ] = [_1] 8
[ 4 y
1 -3 3
c¢) Define linearly dependent vectors. Test whether the vectors (1, 2, -1, 1), 6
(3, 1,-1,4) and (-5,0,1,-7) are linearly dependent or not. If dependent, then find
relation between them.
Q3 2 01 8
a) The matrix [0 2 0 has eigen values 1, 2 and 3 with corresponding eigen
1 0 2

vectors (1, 0,-1) (0, 1, 0) (1, O, 1). Find the nearest matrix of rank 2.

15219CBO9CF14934E 1 ARS4G6FAAENA T
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b) Apply Gram-Schmidt orthogonalization process to vectors ul = [-1, 1, 0], 6

uy=[1, 1, 0]l = [0,3,4] to obtain orthogonal basis of R? with the standard inner

product.

c) Fit a best fitting straight line y = ax + b for the following data: 6
X 1 3 6 2 7
y -1 2 3 -4 3

Part -B

Q4 a) Define gradient V of a function F: R™ —» R™.] f F,G:R™ - R™ are functions 8
and a, B are scalars then show that Vi (aF + BG) = aViF + BVsG

b) Find the point on the plane x + 2y + 3z = 13 closest to (1,1,1).

¢) The time it takes to repair a personal computer is a random variable whose ‘
density in hours is uniformly distributed over (0, 2). The cost of repair is equalto §
40 + 30x where time is x. Compute the expected cost to repair the computer.

Q.5 a) Ifu = fQx—3y,3y —4z,4z - 2x) prove that§ Z—:+§g—;+iz—t=0 S

b) Let X be a Poisson random variable. Compute its mean and variance. 6

¢) Two persons A and B play a game in which their chances of winning are in the
ratio 3:2. If 6 games are played, find A's chance of winning at least three games. 5

d) Find the mean of the random variable having probability density function

f(x) =kx3,0 < x < 2 and zero elsewhere, 4
Q6 a) Linearize f(x,y,2) = e*? In(1+ y)at (1,1,2). 6
b) The time between arrivals of taxi at a busy intersection is exponentially 6

distributed with a mean of 15 minutes. a) What is probability that you wait
longer than one hour for a taxi? b) Suppose you have already been waiting for
one hour for a taxi. What is the probability that one arrives within next 10
minutes?

€) A training program is designed to upgrade the supervisory skills of production
line managers. This program is self-administered and hence requires different 8
number of hours to complete. A study of past participants indicate the mean
length of time spent on program is 500 hrs. with a standard deviation of 100 hrs,
What is the probability that a candidate selected at random will survive?

a) Fewer than 560 hrs. b) Between 440 and 580 hr.

15219CROCFIAQUIT 1 AQSALLTA A OTNA /1A
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Part -C
Q.7 a) Define basis of a vector space. Find basis of the subspace 6
U={(x,y,2) / 2x + 3y +z = 0} of the vector space R3.
. 1 01 8
b) Findthe SVDof [ % 7 []
c) IfAeR™ and X ¢ R™* then show thatVy (¥74) = AT. Where Vs is the 6
gradient operator.
Q.8 11 11 6
a) Find the projection P onto the subspace U= span {|2], |0 CR3
11 12
D) A random variable X is uniformly distributed over (0,1). Find the probability 4
density function of Y = 2X?
¢) Define independent events. If A, B are independent events. Show that 6
i) A° and B¢ are independent ii) A° and B® are independent.
d) State and prove theorem of total probability. )
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Total No. of Printed Pages: 05
S.E - (Computer) (Semester-1V) (Revised Course 2019-2020)
EXAMINATION JUNE 2023
Discrete Mathematics
[Time: 3:00 Hours] [Max. Marks:100]
Instructions: 1. Attempt five questions, any two questions each from PART-A and PART-
B and one from PART-C.
2. Assume suitable data, if necessary.
3. Figures to the right indicate full marks.
PART - A
Answer any TWO questions from the following: 2*20=40
Ql a) For any four sets A, B, C and D, prove that 06

@O ANBU[BN {(CND)u (CnD)] =Bn(AVC)
({i)(A-B)x C= (A xC)— (B xO).

b) Let R be a relation on set of integers, Z, defined by (x, y) €R if and only if x - y 05
is divisible by 6. Prove that R is an equivalence relation on Z. '

c) Ifged(a,b)=1and gcd (a,c) =1, p}ove that a and bc are relatively prime. 0s
Prove or disprove: if gcd (a, b) = 1 and ged (g, ¢) = 1, then b and ac are relatively
prime.
d) Show that t = s is a valid conclusion from the given premises. 04
PAQV(r—s)
tor
(g Ap)
Q2 a) Let N be a set of natural numbers. In N X N show that the relation R defined by 05

(a, b) R (c, d) if and only if ad = bc is an equivalence relation.

b) Using Euclidean Algorithm, find the greatest common divisor of 105 and 360 05
and express in the form 105x + 360y where x and y are integers.

¢) Without using truth tables prove that
, H~(pVv(~pAq) = ~p A~q=~(p Vq).
‘ i) (~pA(~gAT)IV(@AT)V(PAT) =T,

0s
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d) Let G(x), F(x), Z(x), and M(x) be the statements “x is a giraffe,” “x is 15 feet or 05
higher”, “x is in this zoo,” and "x belongs to me," respectively. Suppose that the
universe of discourse is the set of animals. Express each of the following
statements using quantifiers; logical connectives; and G(x), F(x), Z(x), and M(x).

a. No animals, except giraffes, are 15 feet or higher;

b. There are no animals in this zoo that belong to anyone but me;

c. I have no animals less than 15 feet high.

d. Therefore, all animals in this zoo are giraffes.

e. Does (d) follow from (a), (b), and (c)? If not, is there a correct conclusion?

Q3 a) Draw the Hasse diagram representing the partial ordering R on the set S when S 05
={1,2,3,4,6,8,12,15,20} and R is defined by aRb iff "a divides b"
Find the greatest element and the least element.
Find the maximal and the minimal elements. Find the least upper bound and
greatest lower bound of A = {2,3,4}

b) In a Boolean Algebra B, prove that
. . o 05
i)The inverse of an element is unique.

ii)lfx+z=y+zandx.z=y.zthenx=y VX,y € B.

¢) Show that the function f: (R — {7/5}) - (R~ {3/5)) gi
given b =
4)/ (5x — 7) is injective on its domain (R — (7 YFGx) = (3x + 06

N 1 /5}). Further assuming that f is
surjective, compute f ™% in terms of y.

d) Obtain the principal conjunctive normal form of

multiple of [3.

o

D@~ a) =g e[~ Aa(~qrp)] 04
iy(-p->1r) Ao q)
' PART-B
I Answer any TWO questions from the following:
Q4 a) Find the 4th term from the end in the expansion of (2‘_’ _2 )8 2*20=
’ 2 = 05
‘ b) Find the recurrence relation for the number of binary S€quences of |e
where the pattern 00 occurs for the first time at the eng of the SeqUenlclft}Xl, 05
state the initial conditions and determine the numbe f $ovso
| 5. " 0% such sequences of Jengy,
| ¢) Suppose 14 students having randop seat numbers are answering an exam:
' Prove that there are at least two among them whose seat “Mination,
numbers diffe; 1,
! ya 0s
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SE9418
d) Define graph isomorphism. Check whether the following graphs are isomorphic 05
or not.
L on ) X ! ®. ‘ i '\;‘\\ ; /,’
e / S ng’_/...._»a -M*z
. *
G n
Q5 a) Solve the recurrence relation a, — 6a,_; + 9a,-, = n.3" withag = 07
landa, =0;n=2.
b) Use the Principle of Mathematical Induction to prove that for all positive 06
integers n,%n5 + §n3 + -17—5n is a natural number.
¢) Apply Dijkstra's algorithm to find the shortest path between a and h in the 0
following weighted graph.
3
U B
2 4 307l
T T
. 2 " Og ;
[
Q6 a) Out of 7 consonants and 4 vowels, how many words of 3 consonants and 2 05 )
vowels can be formed? 1
_ |
b) Show that an undirected graph has an even number of vertices of odd degree. 04 }
¢) Define Hamiltonian graph. The graph below is Hamiltonian graph. Determine 05 L
Hamiltonian circuit for this graph. ‘
N
// \\.
- . .
- ) 3 ™~

19 20
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SE%418
d) Determine the number if integers between 1 and 2000 (inclusive) that are 06
i) not divisible by 2 or 3 or 5
ii) not divisible by 2 or 3 or 5 but are divisible by 7.
PART-C
Answer any ONE question from the following:
7 nswer any que m owing 1¥20=20
Q a) Obtain the principal disjunctive normal form of the Boolean function 0
4

f(xy,%2,%3) = (T +x + G+ x2+ x3)(x; + FZ +x3).

b) How many solutions does the equation X; + Xz + X3 + x4 = 20 have if x; =
0,x, = 1,x3 = 2 and x, = —1 and all are integers?

¢) Let f: A — B and g: B — C be two bijective functions. Show that
g o f:A— Cisalso bijective and (g © D 1= flog?

d) Determine, using a suitable theorem, whether the following graph is non planar

- - D a
\':u“ g
o . ;
- N g :_ - ° - , o
- i & . b
- o ’ °
A N g ' h N
\c"__ I - tc"
d [4
Q8 a) Explain what you understand by an Incidence matrix of a finite labelled graph
Obtain an incidence matrix of the following finite labelled graph: o
ez
e TN
e ‘/ €3 N\ 124 €4
. o Yl
" a /
€1 &4 s

|f\f\0(\h||:l""IA(II\'J/.(‘I‘)‘\DNDT\’\CAO]:
T

05

06

05
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b) Using Pigeon Hole Principle show that, if any S integers from 1 to 8 are chosen, 05
then at least two of them have a sum 9.

¢) State Prim's algorithm. Using Prim's algorithm, find the minimum spanning tree 06

for the weighted graph shown below.

d) Let X be a non-empty sct. Define a relation "<" on 2(X) as follows: for any 04
A B € p(X),A < Bifandonly if A < B. Prove that p(X) is a Poset.

19089D1E17245103693DBDBD2548FF3D
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- SE9423
Total No. of Printed Pages:02
S.E - (Computer) (Sem-1V) (Revised Course 2019-2020)
EXAMINATION JULY 2023
Economics for Engineers
[Time: 03:00 Hours] [Max. Marks: 100]

Instructions: 1) Attempt any five qucstions in all.
2) It is compulsory to answer two questions each from Part - A and Part- B.
3) Answer any oné€ question from Part - C.
4) Figures to the right indicate marks.
PART - A

Answer any two questions from the following:

Q.1 a) Diffcrentiate between Microcconomics and Macroeconomics. 7
b) State the law of demand. Explain the law using demand schedule and demand 7
' curve.
c) The following table shows the actual demand in units for last 4 months. 6
- Months May |June |[July [ August
Actual Demand | 20 36 25 43
( in units)
Using Exponential smoothing method, forecast the demand for the month of
September, using starting forecasted demand for the month of May as 22 and
smoothing constant (a = 0.30).
Q.2 a) Describe the types of business organizations 7
b) Explain the various types of costs with the help of a diagram. 7
c) Elaborate the features of Perfect competition market structure. 6
Q.3 a) Explain the concept of Equilibrium of supply & demand with the help of a 7
diagram.
b) Explain the law of diminishing marginal utility. 7
. c) Explain the Importance of demand forecasting. 6
PART-B
Answer any two questions from the following:
Q4  a) Whatis GDP? Explain the components of GDP. 7
b) Elaborate the concept of Monetary policy. 7
_— c) What is inflation? Explain the types of inflation. 6
Qs a) Explain the various functions of Financial Markets. =
b) Elaborate the four wheels of Growth. 7
¢) Write a short note on Capital market. 6

VATDNIC LU0 TSN LAIDA A A o
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Q.6 a) Explain the Concept of Aggregate demand and supply

b) Explain the relationship between Consumption, income, and savings.

c) Write a Short Note on Money market

PART -C
Answer any one questions from the following:

Q.7 a) Differentiate between positive & normative economics
b) What are the objectives of Macroeconomics?
¢) Write a short Note on:
a) Monopoly.
b) Index of Human Development.

Q.8 a) Elaboratc the concept of National Income.
b) Explain in brief types of elasticity of demand.
c) Elaborate the law of returns to scale.
d) Write a short note on economic development.

AATDMNICH CL‘}C(.'II‘\ECI\\I‘f‘DCﬂ‘!D'If‘f" AN
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SE9422
Total No. of Printed Pages: 2
S.E - (Computer) (Sem-1V) (Revised Course 2019-2020)
EXAMINATION JULY 2023
Object Oriented Software Engineering
[Time: 3:00 Hours] [Max. Marks: 100]

Instructions: 1} Assume Suitable data.
2) Answer any two questions from PART-A and PART-B. Also attempt
One Question from PART-C.
PART A

Q.1 a) Explain the concept of coupling. Briefly discuss different types of coupling with
an Example.

(=)

b) With a neat diagram explain waterfall model. Also state its advantages.
& ¢) Explain the Chief Programmer Team Approach.

d) Explain different techniques used in requirement elicitation.

Q.2 a) Explain data flow analysis with the help of a suitable example.
b) Draw a class diagram for a bank enterprise.

c) Explain Capability Maturity model with a neat diagram.
d) Write short notes on

A v s U A A

1) Reusability
it) Synchronize and stabilize model

Q3 a) Listand Explain problems associated with the use of LOC as metrics for the size 4
of the product.

b) Explain different techniques used in cost estimation of software. 5

c¢) What is software portability. Why it is required? Explain the techniques used for 6
'/__ achieving software portability.

d) Provide the details of documentation of each phase of SDLC. 5
PART B

Q4 a) What are Formal Technical Reviews. How are they carried out.
b) Write a note on configuration management process.

c) Differentiate between white box and black box testing.

B & U0 &

d) Explain different components of Risk management.




Q5

Q.6

Q.7

Q.8

b)

c)
d)

a)
b)

d)

a)
b)
c)

d)

a)

b)

d)

Paper / Subject Code: SE9422 / Object Oriented Software Engineering

Write a short note on unit testing.

Define Integration Testing. With suitable example explain top down integration.

Explain in detail Project monitoring.

Discuss about Team communication and team development.

List and explain features of boundary value analysis.
Differentiate between Verification and Validation. Give example of each.
Define white box testing. List its procedure for conduction. List its advantages.

Write a short note on requirement change management.
PART C

Explain Project closure analysis.
Write a note on incremental model. Also state its advantages.

What do you mean by software engineering. Explain maintenance aspect of
software engineering.

Explain democratic team approach. What are its advantages and disadvantages

Explain the following

i) Intermediate COCOMO

ii) COCOMO 11

Draw an activity diagram for mobile communication.

Define and Explain Software Quality Assurance. List SQA activities.

Discuss Polymorphism and Interoperability.

SE9422

O - N

(9 T - S R |

—_——
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SE9421
Total No. of Printed Pages: 2
S.E - (Computer) (Sem-: V) (Revised Course 2019-2020)
EXAMIN.“TION JULY 2023
Modern Algo” “m Design Foundation
[Time: 3:00 Hours] [Max. Marks: 100]

Instructions: 1. Answer any two questions from Part A, any two questions from Part B
and any onc question [rom Part C.
2. Make suitable assumiptions and state those assumptions, if any.

“ART A
— Q.1 a) Define and explain Big-Oh and Omega with suitable examples. 5
b) Solve the following recurrences i.ing Master's theorem: 5

T(n) =4 T(/2) + n°
T(n)=16 T(n/4) +n
Write the algorithm for finding th - maximum and minimum number in an array 10

using divide and conquer stratcgy . State its best, worst and average case
complexity.

Q.2 a) Explain the general Dynamic Programming technique. 5

b) LetS = {a, b, c,d.c.f g)beacoliection of objects with benefit-weight values as 8
follows: a: (10.2). b: (5, 3). citi . 3), d: (7. 7). e: (6. D), f: (18.4), g: (3, 1). What
is an optimal solution to the fraci.nal knapsack for S assuming that the capacity
of the knapsack is 157

c) Write the dynamic programming backward approach algorithm to find the 7
shortest path in a multi-stagc graph.

Q.3 a) Write the Bellman Ford algorithin:. Consider the following directed weighted 10
graph G =(V, E, W) wherc V= 11.2,3,4,5},E= {<1,2> <1,3> <2, 3>, <2,

- 4>,<2, 5>, <3, 4> <3, 5>, <4, 2> <5, 1>,<5,4>}, W= {6,7,8,5,-4,-3,9, -2,
2, 7}. Find the shortest path from the source vertex 1 to all the other vertices
‘ using the above algorithm.
b) Consider the graph G = (V, E) where V = (1, 2, 3, 4) and the edge lengths are
o given by a matrix below. Find the optimal tour of the graph starting from vertex 1 10

using Dynamic Programming.
0 11 8 9
10 0 4 6
7 2 0 3
12 5 1 0

—
—_—
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Q.4

Q.5

Q.6

Q.7

Q.8

a)
b)

c)

a)

b)
c)
d)

a)

b)
c)
d)

a)

b)

a)
b)

c)

Paper / Subject Code: SE9421 / Modern Algorithm Design Foundation

SE9421
PART
Write a short note on Branch and Bound as an algorithm design technique. 5
Draw the state space tree to find the Hamiltonian cycle(s) for the graph below. S

a \l‘ — '\/-:\}’
/.\/.--' /'q\; /. . R - ://_\\.
Y - l. 30!
N e A~

e Y o — TN -
\"']/ /'\}— e — ( 5 'I'
- N’
~./

Usc the Knuth-Morris Pratt algorithm te check if the pattern "0010" is in the text
"1100011010001010".

Draw the longest common subsequence able L for the two strings:
X="skullandbones", Y="Iullabybabics". What is the longcst common
subsequence between these strings?

What is the graph colouring problem? Explain.

Write the Boyer-Moore pattern matching algorithm.

Explain NP hard and NP complete probl:ms.

Draw a state space trec for the given sumi of subsets problem: S = {10, 25, 5. 15}
and m=13, for the fixed size tuple represcntation.

Write the Huffman coding algorithm.

When are approximation algorithms prefcrred? What are their characteristics?

Discuss deterministic and non-deterministic algorithms.

PART <~

Perform binary search on the following sct {2, 7, 8, 12. 20, 27, 101, 113)
considering the search element to be 113 and 3.

Given the set of numbers S = {16, 3, 7, 10, 25, 1}, demonstrate merge sort. Draw
the recursive merge sort tree and merge tree.

Show how the partition algorithm works 1o find the find the 4™
in the following set of numbers S = {45. 90_ 78, 36, 22!

5 L.

smallest element

Write the algorithm for quick sort and si itc its time complexity.
Explain Kruskal's algorithm with an exainple. State its time complexity.

Explain how the 4 queens’ problem can !, solved by backtrackin

: g. Draw the state
space tree corresponding to the 4 queens problem.

10

n

AN n
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Total No. of Printed Pages: 03
S.E. Computer (Sem-1V)(Revised Course 2019-2020)
EXAMINATION JULY 2023
Mathematical Foundations for Artificial Intelligence and Machine Learning

[Time: 03:00 Hours| [Max. Marks: 100]

Instructions: 1) Answer five questions, any two from Part A, any two from Part B and any
one from Part C
2) Assume suitable data, if necessary
3) Figures to the right indicate full marks
PART A

Ql a. Determine If the following vectors are lincarly dependent. If so, find a relation 06
between them
v; =(1,0,2,3),v, = (0,2,4,6),
vy =(2,1,0,5),v, = (1,2,6,9)

X Xq —Xz
1
. . X1 4x
b. Let T:R3 - R* be the linear transformation T( X3 ) = le ixz 08
1
X
3 Xy — 3

Examine whether ‘T’ is injective. Find Ker (T). Also find the
transformation matrix of T.

V3 V14
c. Find the third column so that the matrix 4 = 1/\/3- z/m s 06
Vs T
V3 V14
orthogonal.
Q2 a. Find the projection matrix Pr onto the line through the origin spanned by the 07

vector b = [1 2 3]". Find the projection of x = [1 1 1]" onto span of b and also
find the Projection error.

b. Determine If the following system of linear equations is consistent. If'so. find its 06
solution
2%y +x;—x3+3x, =8
X+ x, +x3—x,+2=0
3, +2x, —x3 =6
dx, +3x3+2x, +8=0

c. Find the Eigen values and Eigen

6 -2 2
lvec(ors of thematrix A = -2 3 —1} 07
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Q3

Q4

d.

s i : e ERTRE T PYTST RN VY W Cntcligenee at TR
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1] |11 1
1{,| 2 |,|0f¢into an 08
1 0 1

orthonormal basis. Obtain the QR decomposition of matrix having column
vectors which form the basis B.

Using Gram-Schmidt method, turn the basis B = {

Consider the vector space R? over R. Determine which of the following is a 06
subspacc of R

ov={[3]]x <8}
iow = (3] < < )

Find the 30° rotation of the vectors (2, 3) and (0.-1). 06
PART B

Express Z—:’ and aa—t interms of randsifw=x>+y>x=r—s,y=r+s 06

Find the linearization of f (x,y) = x> — xy + % y? + 3 at the point (3, 2). 06

Determine the minimum of the function f(x,y) = x% + 2y2, by applyingthe 08

gradient descent method with (xg, ¥o)= (4, 3) and parameter n = 0.1 Stop after
five iterations.

[.et X be a random variable with the following provaniiiny distribution : 04

X=x 315 |7 19
P(X=x)[01]02]05]|0.2

Compute the mean and standard deviation of the random variable X,

Let X and Y be independent discrete random variables with probability mass 08
functions, py(x) = é,x =1,2.3

= 0, elsewhere
And,  py(y) = 5,y =123
= 0, elsewhere

respectively. Compute the probability mass function of (X + Y).

Let the mor

lenl generating function of X and Y be given by 08
Myy (s t)=

i {exp(s +20) + exp(2s + t)}. Find the covariance of X and




B R A . Veavtbe o il B otiiat, chr D et o [RRTY TR I T 1T
p

SE9423_1

Q6 a. Computc the moment gencrating function of the standard normal 08

distribution Z(Z~N(0,1)). Hence show that that it has mean equal to zero and
variance equal to one.

b. Compute the derivative of y = In [(sin(x*))?] by applying back-propagation 07
(chain rule in reverse mode).

c. Compute the derivative of the function F(x) = _Zx coix] where Fisa
. sinx e 05
matrix-valued functionand x € R .
PART C
Q7 a. Forx=[1 -2 2]Tandy=[1 5 -2]" find 06
) llxl Dyl
i) llxliz, Iyl
iii) llx — yllp . llx = yll2
b. For the linear transformation ¢ : R3 - R3given by 06
O (x1, X5, %3) = (3x1 + x3,—2x1 + X3, =X + 2x; + 4x3)
find the transformation matrix of ¢ w.r.t. the standard basis.
¢. Determine which of the following are homomorphisms. 08

) T: R?- Rdefinedby T ([i;]) —x, + 1,
i) It - — &defined by T ([;;b -

Q8 a. Show that the Bernoulli distribution with P(x|8) = 8* (1 - 8)'* where x = 0, 06
I and 0 < @ <1. is an exponential family.

b. Letu=e cosy, v=e*siny,x=Ilr+smandy=mr—Is. 06
; H X e 9(w)
Apply the chain rule (for J acobians) to compute the Jacobian FIaPy

¢. Find the minimum value of the function f(x, ¥) = 3x + 4y on the circle x2 + 08
y2 = 1. by modelling the given problem as a Lagrange multiplier problem.

. LRI R
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SE9419
Total No. of Printed Pages: 3
S.E - (Computer) (Sem-1V) (Revised Course 2019-2020)
EXAMINATION JUNE 2023
Microprocessor and Microcontrollers
[Time: 3:00 Hours] [Max. Marks:100]

Instructions: 1) Attempt Two Questions from PART-A and PART-B and One

Ql a)
b)
c)
Q2 | a)

b)

c)
Q3 a)
b)

c)

question from PART-C.
2) Figures to the right indicate full marks.
3) Draw neat diagram wherever necessary.
4) Make usc of suitable examples wherever necessary.
PART-A
State role of memory management unit of 80386DX in both, real as well as 08
protected mode

How will 80386DX processor react on receiving one more NMI signal while 08
currently serving currant NMI signal. State and explain all steps involved in
handling signals received on INTR Pin on 80386DX.

Using appropriate sketch explain 80386 MSW 04

Compute and explain real as well as virtual memory of 80386DX in real and 08
protected mode

Write and explain 4 bit accept and display procedure to be used in 80386DX 08
ALP. Explain importance of packing and unpacking of numbers in 80386DX
ALP

What are debug registers? How can processor determine which debug conditions 04
have occurred? Can processor disable debug condition? Explain.

Write a menu driven 80386 ALP to computer 4 bit multiplication using shit & 08
add mechanism.

Draw and explain the 80386 address translation mechanism considering "PG" bit 08
in CRO and "G" bit is set.

What is the role of Task Register in multitasking? What are the instructions used 04
to modify anF read TR?



Q4

Q5

Q6

Q7

a)

b)

c)

a)

b)

c)

a)

b)

<)

a)

b)

c)

iaper s Subject Code: SE94HY 1 Microprocessor and Microcontroliers
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PART-B

With neatly labelled diagram explain 80386DX interfacing with 80337DX. 08
Explain how 80387 manage to report error causing op-code and operand to
80386DX efficiently.

With neatly labelled diagram explain software initialization process of 80386DX 08
in V86 mode.

State difference between Task gate, Trap gate & Interrupt gate of 80386DX. 04

What are the steps involved in page level protection mechanism of 80386DX. 08
Explain each step sighting its importance.

i) For 80386DX processor, how it is possible to have 64TB of virtual memory. 08
ii) State how 80386DX processor can manage to jump and execute higher
privilege task from a lower privilege task as and when required.

How it is possible to isolate two tasks that belong to same protection level from 04
same segment?

With the help of suitable diagram, explain how call gate descriptor is used to 08
change the privilege levels in protected modc?

How processor keeps track of task jumps happening within each other? Explain 08
1/0 permission bitmap in TSS

What happens when interrupt calls a procedure as an interrupt handler in 04
80386DX?

PART-C
Compare and contrast 08
i) Memory Mapped /O and YO Mapped /O
i) String and Non-string based operations
Write an 80387DX ALP to compute x= a*(b + ¢)/d 08
Explain situation when microprocessor based operations are preferred over 04

microcontroller based operations

~J
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SE9419
Q8 a) With appropriate block diagram explain 80387DX math co processor register set 08
b) With neatly labeled circuit diagram explain Port 0 & Port 1 structure of 8051 08

¢) Explain PSW of 8051 04

ADMROMA AINAILLLIDMDICANAINED Y 114
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Towt o otvineed Pages: 03
Sk~ (Cemputer) (Sem-1V) (Revised Course 2019-202¢)
EXAMINATION JUNE 2023
Fornal Languages and Auiomata Theory

[Time: 5:08 Houwes] [Max, Marks:100]

Instructions: 1) Answer two questions cach from Part A and Part B and ONE
question from Part ¢
2y Make suitable assumption and state those assump(ions clearly
PART - A

0l o Desigina DFA for the following Tanguages: 6
1. L={w € (¢, h) = |w contains even number of a's and odd number of
D's)
ii. L={d"b":n >4,m > 31

b. Obiain the regular expression corresponding to the given finite state automaton 8
M = ({1,2,3}{a,h}.5,1,{2,3)where & is 6(La)=1; 6(1,b) =
{2356(2,a) = 3; §(2,h) = 1; §(3,a) = 3; 8(3,b) = 2,

c¢. Convert the following NEFA shown in transition diagram to DFA. where gy isthe 6
initial state and {qo. g1y arc the (inal states.

02 1) Explain Regular cipressicin: with the help of example a




519420

b) Mmimize the [ollowing DFA using table filling algorithm 10
- State/S 0 1
- A B E
B | ¢ | F 7
| D | H
D E H
E F I
[ G B
G H B
H I C
*] A ‘ C !
: ¢) Design a NFA for binary string that contain either '00’ or '11'. Construct 6
} computation tree for the string 01001010 and check whether string is accepted or
not.

Q3 a) Define

6
i Cxtended transition function for NFA
. Moore Machine
b) List closure properties of regular languages and prove that if L1 and L2 are 6
regular lansuages. then 1.1 -L2 is olwo regular,
L} s nova regular language.
Pare B
Q4 2. Convert the CFG into Chomsky Normal Form 8
S ola| B )
A= uibBle
B = Aalh
b. Consiiicta PDA (o accept the following language 6 .
L ={c"5" | n >= 1}. lixplain the behaviour of the above PDA with the help
of a string.
¢. Obtain Turing Machine for unrestricted grammar given below:
S = aBS| e 6
: aB - 3a
Ba — a3
B—=h
03 ‘ A, White short note on: ! ! 6
! i { inear Bounded astomata k 1\
1" Unrestricted Grammar
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Design a Turing Machine over 3} = {a, b} to accept palindrome strings
Lxplain Transformation ot grammars with the example of cach.

State pumping lemma for Context Free Languages. Prove that: L = {a™ |n > =
0} is not context free.

Construct a Turing Machine to compute the f(n) = n + y wherenand y are
positive integers. Assume the Turing machine uses unary notation.

Jixplain ambiguity in Context free grammars with the help of example.

Part C

Design a Turing Machine for the
1. = (SS|S € (a.h) #}

Construct a CFG for the Language
L = {a"b*m,n >0}

Design a DFA for the following Language

1. L = {(W|W € (0,1) =which is divisible by 5}

ii. L = {W|W € (0,1) =where second symbol of WV is ‘0" and fourth input
symbol is '1'}

Convert the following grammar into Greibach normal form:

S - AB 1|0

Show that L = {WW| W € (a,b) =} is not regular.
Construct a DFA to accept decimal integer divisible by 3.
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