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1 a Define data structures, with; :_Iock schematics, explam “&?ferent types of data structures

with examples. '- (05 Marks)
b. Discuss the drawbackgigo{f statlc memory aiiocghon Explain how dynamic memory
allocation overcome gthesé draw backs, with E?‘%BX and examples. Explain colloc( ),
malloc( ) and realloc( )4 inctions. % (08 Marks)

c. Wrtea ‘C’ progr%go insert an element into an unsorted array based on the position.

ﬁi .“ % (07 Marks)
& 4 i"%
2 a matching without ugmg ‘Gmlt in function, vmte a ﬁmctlon to
d length of a string _«, "~ L

v%ﬂ;

(07 Marks)

ompare two strings. 2 oY
iX mmplet form and ﬁnd its transpose

i
b. Deﬁnc sparse matrix. Express the following mat

(10 0 0 40] 4>

1m0 2 o&%ﬁ?

o o i A (08 Marks)
£, . i ;;
20 0 £ Fg i r"@;{ir?ﬁ
| 0 15 Y _ o,
) (05 Marks) -

am to implement the operatlons of the stack. Demonstrate with
& " ._ A > (10 Marks)
Wfie an algontw A ert the paren&lgﬁ?ed infix expression to postfix form. Convert the

postfix showmg the contents of stack (a/(b—c + d)) * (e —a).
(07 Marks)

c. Write arec v@’ program to fin ?he GCD of two positive numbers. (03 Marks)

ﬂp‘ . OR

4 a. Define queue. Discuss t% imitations of ordinary queue. Explain with the diagrammatic
representation and ‘C’ fiingtion, the inset and delete operations in circular queue. (10 Marks)
b. Evaluate the followmg pBstfix expression by showing the contents of stack 56 + 437 - */
(05 Marks)
c. Writea recursggqgram to solve the tower of Hanoi problem. (05 Marks)
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Define Iink‘ed list. Write a “C’ function to create a node, inse { front end and delete at rear
end of a singly linked list where each node contains na@SN, Branch, semester ang

phone number of student. Give the diagramatic repre n@ﬁ. (10 Marks)
Write a C function using doubly linked Jist. %;%

1) To insert a node at a specified position, :
1) To delete a node based on the infonnation%ﬂ (10 Marks)

List the advantages of circylar singly hnkq%ﬁs{ ‘over singly linked l‘.E;.’)Write a “‘C’ function

using circular singly linked list %

1) To insert a node at the end. R
1) Deletion of node in the beginnjy
Write a “C’ function to add twh §
polynomial given below alongfwi

P (10 Marks)
0lynomials. Shou_f t%@d list representation of the

Py =3 +2x2 + I g R
Py=5x"+3x2 47 o &€ , * (10 Marks)
gl ¥ "'V,
: Eﬁ Module-4 ‘“‘%
Define binary tre%.:____ Prove that a complete binaryétre'é of height n has (2™ _ 1) nodes.

- G __ (06 Marks)

Draw the binafy $carch tree for the folloyilg input 14, 5, 6, 2, 15 20, 16, 18, -1, 21. Write 5
) ﬁmctiqn“-%t__ga?se‘érch an element in a binary search tree ignoring supplicate elements.
N 4 (10 Marks)

£ . &
Draw tHebinary tree for the following traversal
A

Postortier - HIDEBFGCA BY & :
In order : HDIBEAFCG. TR o (04 Marks)

OR

A : '
List the disadvantages ofibihary tree. How do %}v&rcome them%;m threaded binary tree
write a ‘C” function toﬁﬁii‘i_aﬁlemem in order;ftayersal of right in-thred

e (10 Marks)
Define eXpression, tree. Write ‘C’ function to evaluate #heeipression tree. Evalate the
postfix expresé&ﬁ--aibc -dx+¢e "4 gy er e=1,a

: _ ded binary tree with an
example. & e AN
0! =%/c=2,d=5and f=7.

& . 9 (10 Marks)
Define grgph Explain wﬁjyé%m of Tepresenting graphs. (19 Marks)
Write an algorithm to trayéﬁeft averse the following graph and print
all the vertices reachabféi{pgfi"sid (10 Marks)
Ny . ¥ :
A %@4 ,‘6 : —
e e FiEQI0)
OR

Write a “C” program #63sort the elements using insertion sort. Trace the program for the
elements 235, 75,40, 1 g,”i{f (10 Marks)
Define hashing. List" the collision resolution techniques. Using open addressing linear
probing, explaénﬁiby? the following keys are inserted in the hash table 131, 4,8, 7,21, 5, R,

61,9,29. (10 Marks)

* k% ok %
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Analog and Digital Electronics
Time: 3 hrs. | Max. Marks: 100

Note: Answer any FIVE full questions, choo.éfng ONE full question from each module.

Module-1
Explain construction and working principle of photo diode. (08 Marks)
Explain factors affecting the load voltage and performance parameters of a power supply.
(08 Marks)
The base bias circuit i1s shown in Fig. Q1 (¢) below for the value indicated, calculate Ig, Ic
and Ve (04 Marks)
Fig. Q1 (¢)
OR :
With a neat diagram, explain R-2R ladder network DAC. Also mention its advantage over
weighted resistive DAC. (08 Marks)
Design an astable multivibrator using 555 timer for a frequency of 2 kHz and a duty cycle of
75%. Assume C; = 0.1 uF. (08 Marks)
Differentiate basic biasing techniques. (04 Marks)
Module-2

Determine the minimum sum of product expression and minimum product of sums
expression for,

f=bcd+bed+acd+abc+abed
and also implement each derived expression using logic gates. (10 Marks)

Simplify the following using Quine McCluskey method, list primary implicants and identify
essential prime implicants.

f(A,B,C,D)=Y"m(3.4,5,7,10,12,14,15)+ ¥ d(2) (10 Marks)

1 of3
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OR
A switching circuit has two control inputs (C; and C»), two data inputs (X; and X,), and one
output (Z). The circuit performs one of the logic operations AND, OR, EQU (Equivalence)

or XOR (exclusive OR) on the two data inputs. The function performed depends on the
control inputs.

Ci | Gy | Funetion performed
by circuit
010 OR
0.1 XOR
b1 0 AND
NEE EQU "1

(1)  Derive a truth table for Z.

(i)  Use a Karnaugh map to find a minimum AND-OR gate circuit to realize Z.

(10 Marks)
For the following functions, find all the prime implicants and find all minimum sum-of-
product solution. Using Quine Mc C luskey method.

fla, b, c,d)= Y m(0,1,3,5,6,7,8, 10, 14, 15) (10 Marks)

Module-3
Consider logic function : F(A, B.C, D) = 2 m(0,4,5,10,11,13,14,15)

(1) Find two different minimum circuits which implement ‘F’ using AND-OR gates.
Identity two hazards in each circuit. Then find an AND-OR circuit for ‘F* which has

no hazards.
(1) Find the minimum OR-AND circuit for ‘F’ has two hazard. Identify it, and then find
an OR-AND circuit for ‘F’ that has no hazards. (10 Marks)
Explain programmable logic devices. And implement full adder using PAL. (10 Marks)
OR
llustrate 3 to 8 decoder with neat diagram. (07 Marks)

What is multiplexer? Explain working principle of 8-to-1 multiplexer with its logic diagram.

] (07 Marks)
Explain hazards in combinational logic circuits,

(1) Static-1 Hazard
(1)  Static-0 Hazard.

(m)  Dynamic Hazard. (06 Marks)
_ Module-4
Write a VHDL module for a 4-bit adder using structural description. (08 Marks)

Write VHDL code for,

(1) 2:1MUX using VHDL statement and conditional assignment statement.

() 4:1MUX using VHDL statement and conditional assignment statement. (08 Marks)
Differentiate combinational and sequential circuits. (04 Marks)

20f3
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OR
Assume that the inverter in the given circuit has a propagation delay of 5 ns and the AND
gate has a propagation delay of 10 ns. Draw a timing diagram for the circuit showing x, y
and z. Assume that x is initially 0, y is initially 1, after 10 ns, x becomes 1 for 80 ns and then

X is 0 again.

. x
Fig. Q8 (a) (08Marks)
Convert the following by adding external gates,
(1) A *D’ flipflops to aJ-K flip-flop.

(i) AT flipflop to a D flip-flop. (08 Marks)

Differentiate Latches and flip-flops. (04 Marks)
Module-5

Explain with neat figure, how data can be transferred from the output of one of two registers

into a third register using tri-state buffer. (10 Marks)

What is a shift register? Explain with neat diagram, a 4-bit right shift register. (10 Marks)
OR

Design a 3 bit synchronous binary counter using D-flip flops. (10 Marks)
Design a counter to generate sequence 0, 4, 7, 2, 3,0 .....using T flip flop. (10 Marks)

¥ ok ok ok &
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Computer Organization

Time: 3 hrs. : Max. Marks: 100

Note: Answer any FIVE full questions, chob&'fng ONE full question from each module.

‘Module-1
1 a. Draw the connection between processor and memory and mention the functions of each
component in the connection. . (07 Marks)
b. What is the function of an assembler directive? Give two examples of assembler directives
used for the reservation of memory locations for variables state their functions. (05 Marks)
c. With the help of suitable examples, illustrate encoding of machine instructions. (08 Marks)

50, will be treated as malpractice.

fication, appeal to evaluator and /or equations written eg, 42+8

2. Any revealing of identi

OR
2 a. Explain how the following typical instructions can be executed with relevant steps:
| MOVE  NUMI, R2 4
ADD R3, NUM2 (05 Marks)
b. Explain B'i=g;Endian and Little-Endian method of byte addressing with an example.(07 Marks)
c. Explain shift and rotate operations with example. : (08 Marks)
Module-2 %
3 a. Explain in brief with the help of diagram the working of daisy chain with multiple priority
levels and multiple devices in each level. _ (10 Marks)
With a block diagram, explain how the printer is interfaced to processor. (05 Marks)
c. Briefly discuss the main phases involved in the operation of SCSI bus. (05 Marks)
4 a. Define and explain interrupt nesting. (05 Marks)
b. What is bus arbitration? Explain-the centralized arbitration with a neat diagram. (08 Marks)
¢. Explain the tree structure of USB with split bus operation. (07 Marks)
i Module-3
5 a. Discuss the intemal organization of a 2Mx8 asynchronous DRAM chip. (10 Marks)
b. Briefly explain any four non-volatile memory concepts. (05 Marks)
c. Calculate the average access time experienced by a processor if a cache bit rate is 0.88 , miss
penalty is 0.015 milliseconds and cache access time is 10 microseconds. (05 Marks)
L IS OR

6 a. Explain the working of 16 mega byte DRAM chip configured as 1Mx16 memory chip.
(10 Marks)
b. Show with diagram the mé‘r:iOry hierarchy with respect to speed, size and cost. (05 Marks)
c. Define: (i) Hit rate ‘(1) Miss rate (iii) Miss penalty (05 Marks)

. By Module-4

7 a. Write a note on fast adders. (05 Marks)
Discuss Booth algorithm by multiplying the number —13 and +11 (08 Marks)

c: [llustrate - the steps for non-restoring division algorithm on the following data
dividend =1000 divisor=11. (07 Marks)
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OR
Write the logic diagram of 4-bit carry lookahead adder. Explain the operation. (10 Marks)
Explain bit pair recording technique by multiplying the numbers +13 and — 6 (06 Marks)
Differentiate between restoring and non-restoring division. (04 Marks)
Module-5
What is pipelining? Explain the basis goncept of pipeline performance with neat sketch.
. (08 Marks)
Explain with neat diagram, microprogrammed control method for design of control unit and
write the micro routine for the instruction branch <0. ' (08 Marks)
Differentiate between hardwired and microprogrammed control unit. (04 Marks)
What is the purpose of control unit? With neat sketches, explain the organization of
hardwired control unit in detail. (10 Marks)
What is pipelining? Explain the five stage instruction pipeline with timing diagram.
' (10 Marks)
& ok Kk %k

20f2



2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

b 8 L D. E ﬁ.s:s:f‘mﬂom.;
VAcw :»\w # ;AMA‘?::
D r |"‘\. i

OOLL E@F E" mhmﬁgm ¥

_ = ARy ;5,_,352"&-‘5.
USN | w”-? =R CS35

Third Semester B.E. Degree Examination, Dec.2023/Jan.2024
Software Engmeermg

Time: 3 hrs. » Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.

: "_-Module-]

1 a. Listand explain Software Engénpering codes of Ethics. (06 Marks)
b. With neat diagram explain water-fall model of software development process. (08 Marks)
c. With the help of diagram explain about insulin pump. control system. (06 Marks)
OR
2 a. Explain functional and non-functional requirements with one example for each. (06 Marks)
. Explain Boehm’s spiral model with neat diagram. (08 Marks)
c. Why the understanding requirements from stakeholders is a difficult task? Explain.(06 Marks)
Module-2 :
3 a. Explain the three system models. " g (09 Marks)
Define abstraction and encapsulation. 5 (06 Marks)
c. How data and behavior can be combined in OO approach? (05 Marks)
_ OR
4 a. Define Multiplicity and differentiate cardinality and multiplicity. (06 Marks)
b. What is object oriented development? What are the advantages and disadvantages of object
oriented development? Explain the stages of OO methodology. (10 Marks)
c. Explain the terms; Identify, classification inheritance, polymorphism. (04 Marks)
Module-3
5 a. Whatis desrgn pattern? Explain four elements of design pattern. (06 Marks)
b. Draw the context model for pat1ent management system. How the interactions are modelled?
(08 Marks)
c. . What is behavioural model? Explain with suitable example. (06 Marks)
OR
6 a. Explain the pha%es of Rational Unified Process (RUP) with neat diagram. (06 Marks)
b. Whatis model driven engineering? Explam three types of abstract system models produced.
(09 Marks)
c. Listand explain all the activities in an object oriented design process. (05 Marks)
Module-4
7 a. Define program evolution dynamics. Explain Lehman’s laws for program evolution
dynamics. (10 Marks)
b. Whatis deve%opment testing? Explain three levels of granularity carried out in testing.
(05 Marks)

c. What is user tf:stmg‘? Explain the different stages of acceptance testing process. (05 Marks)

1 of2
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OR o
What is test driven development? What are the benefits of test driven development?
: (06 Marks)
Explain the four strategic options of legacy system management. (06 Marks)
Explain about unit testing and component testing with suitable example. (08 Marks)
Module-5
Explain COCOMO-II estimation model. (08 Marks)
List and explain the factors affecting software pricing. (06 Marks)
Describe plan driven development. (06 Marks)
OR :
What are product metrics? Explain two classes of metrics. (06 Marks)
Explain reviews and inspections. : (06 Marks)
What are configuration management? Explain four activities of confi guration management.
(08 Marks)

* & ok k k
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Third Semester B.E. Degree Exammat»mnuﬁ’Dec 2023/Jan.2024
Discrete Mathematlcal Structure

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, ck(msmg ONE full questmn fmm each module.

‘Module-1
a. Define proposition, tautoiog_x: a;l__d contradiction. Determine whether the following
compound statement is a tautolegy or not % N

{(p v CI) — I’} “ {"~ T (P'VIQ} > (07 Marks)
b. Using the laws of logic, prove the following :
[~pA(=qar)vllgat)vipar)]er o (06 Marks)

Find whether the argument is valid.

If a triangle has two equal sides, then it is isoscéles.

If a triangle is isosceles, then it has two equal angles.
A certain t;iangle ABC doesnot have twoequal angles.

. The ﬁ:"fiangule ABC does not have two equal sides (07 Marks)

OR

a. Prove that for any 3 proposrtlon p, q, 1 T
[(p© q)a(q & r)A(r < p).is logically equwalent to

(P> a)r(g—r)A(r=p) Mo (07 Marks)
b. Give (i) adirect proof (i) an indiréezl;_..pf@oof and (111) proof by contradiction for the

followmg statement. -y

“Ifn is an odd integer, then n + 9 is aneven integer” (06 Marks)

c. Establish the validity of the following argument,

vx, (p(x) v q(x))

VX, ~P(X)

vx, [Fa(x)vr(x)]

VX, [s(x) —~ r(x)]

ofX, ~s(x) ' 4 (07 Marks)

Mul_&&

i..l = L. Vnez )\ (07 Marks)
=i(i+1) n+l
b. Determine the coefficient of a’b>c’d” in the expansion of (a+2b—3c+2d+5)" (06 Marks)
C. A certain question paper.contains 3 parts A, B, C with 4 questions in Part A, 5 questions n
Part B and 6 questions in Part C. It is required to answer 7 questions selecting at least two
questlons from each part. In how many ways can a student select his seven question for
answering? N (07 Marks)

1 of 3
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OR

For the Fibonacci sequence Fo, F, Fa..... Prove that F, = ng&l’;‘/_} {1_2£J }

(07 Marks)

How many arrangements are there for all letters.in the word SOCIOLOGICAL? In how
many of there arrangement (i) A & G are adjacent? (11) All the vowels are adjacent?
: (06 Marks)

In how many ways can one distribute eight identical balls into four distinct containers so
that,
(i)  No container is left empty.

(i)  The fourth container gets an odd number of balls. (07 Marks)
‘Module-3
Let A= {1,2,3}, B= {2._4,5}: Determine the following:
|AxB]| |

(i) Number of relations from A to B
(i) Number of relations on A
(iv) Number of relations from A to B, that contains exactly 5 ordered pairs

(v) Number of relations on A that contains atleast 7 ordered pairs. (06 Marks)
Find the least number of ways of choosing three different numbers from 1 to 10, so that all
choices have the same sum. (07 Marks)
Let f; g, +h be functions from z to z defined by f(x) = x — 1, g(x) = 3x and
h(x) [0, if xiseven ' Ay 07 Mark
e _ s
2L, if xisodd s
OR
Suppose A, B, C cZxZ with ‘A={xy) fy 5x—1} B= {(x,y)z’yzéx},
C={(x,y)/3x-y==7},find (i) AnB. (i) BAC - (i) AuC (06 Marks)

Let A= {1, 2;:3, 4, 6} and R be the relations on A deﬁned by aRb iff a is a multiple of b
(1) represent the relation R as a set of ordered pairs (i) Draw its digraph (iii) write the

matrix of R. (07 Marks)

Draw the Hasse diagram representmg the positive dmsors of 36 (07 Marks)
Module-4

. _In how many ways 5 numbers of a’s, 4 number of b’s and 3 number of ¢’s can be arranged

*'so that all the identical letters are not in a single block? (06 Marks)

“There are n pairs of children’s gloves in a box. Each pairs is of a different colour. Suppose
the right gloves are distributed at.random to n children, and then the left gloves are also
distributed to them. Find the probability that (i) no child gets a matching pair. (ii) Every
child gets ‘a matching palr (111) Exactly one child gets a matching pair and (iv) atleast two
child gets matching pair. (07 Marks)
An apple, banana, a mango-and an arrange are to be distributed to 4 boys By, By, B3, Ba. The
boys B, and B> do notw:lsh to have apple, the boy B; does not want banana or mango and B4

refuses orange. In how many ways the distribution can be made so that no boy is displeased?
(07 Marks)

11
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Find the number of permutations of letters a, b, ¢, .....z In which naime ot the patterns spin,
game, path or net occurs. (06 Marks)
Four persons Py, P»,P;,P; who arrive late for a d;mn{.,er party. Find that only one chair at each
of 5 tables T, Ty, T3, T4 and Ts is vacant. Py will'not sit at T, or T, P, will not sit at T, P3
will not sit at T3 or T4 and P, will not sit at T4 or Ts. Find the number of ways they can

occupy the vacant chairs? (07 Marks)
Obtain the solution of the relation a,, =2a =5. (07 Marks)
S ﬁ})dule-s
Define Isomorphism. Show that=?the§s.s§0110wing two graphs axéff-?isomorphic. (06 Marks)
i '_.g,\%_‘. \’ Q
3 Vi
Vg
Vy
Vs
Sy ’ Fig. Q9 (a)
Describe Konigsberg Bridge problem: (07 Marks)

s

Construct an optimal prefix code for the symbols aybc d, e, f, g h, i, j that occur with

frequencies 78, 16, 30, 35, 125, 31, 20, 50, 80, 3 rf__ESg:ect_:iver. | (07 Marks)
In every graph, the number of vertices of odd degree is even. (06 Marks)
A tree with n vertices, has n — | edges. e &y > (07 Marks)
Sort the following set of integers using Merge-Sort technique 12, 9, 12, 7, 3, 25,10, 5}
Ve (07 Marks)
e T

30of3

12



USN

Time: 3 hrs.

50, will be treated as malpractice.

[ ]
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2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

18SMATDIP31

Third Semester B.E. Degree Examination, Dec.2023/Jan.2024

Additional Mathematics - |

Module 1 5
Express +/8 +4i in the polar formand hence find its modulus and amplltude
1

Find the real part of -
l+cosB—isin0

Show that (1+cos@+isin®)" +(1+cos0—isin§)" =2"" cos“[g]cos(?)
OR

If A=i+2j+3k ., B=-i+2j+k and C=3i+j . find p such that

perpendicular to &,

- Max. Marks: 100
Note: Answer any FIVE full quesrians, choosing ONE full question from each module.

(08 Marks)

(06 Marks)

(06 Marks)

A+ pﬁ is
(08 Marks)

Find the area of the para]ie]ogralﬁ whose adjacent sides are the vectors A= 22+43—Sf<

and §-§+73+3f<

(06 Marks)

If A—1+23 3k and B=3i- ~j+2k then @how tha: A+Band A= B are orthogonal.

Module-2

(06 Marks)

Obtain the Maclaurin’s series expansion of log(sec X) upto the term containing x”. (08 Marks)

; 9 ; 5 )
Using Euler’s theorem, prove that Xuy + yu,= 5 u where u=>_"Y

-\;'X-{-y

Ifu=fix—y,y—2z 2~ x), then show that Uxt uy A= 0.

(06 Marks)

(06 Marks)

(08 Marks)

(06 Marks)

(06 Marks)

OR
Prove that
¥ ] 4
VI+sin2x =1+x —%-'—Z+%+ .......... by using Maclaurin’s series.
" X:yz
If u=sin “ . then show that xu, + yu, = 3tanu, by using Euler’s theorem.
X+y
=7 ~— B 2 i = o — . a(u,V)
[fu=2xy, v=x"-y aad*x=rcos0,y=rsin0, find =",
o(r,0)

Module-S

A particle moves along the curve x =1 - t', y=1+t",z=2t—5 where t is time. Find

the components of velocity and acceieratlon att= 1 in the direction 2i -’-}-I' 2k
Find the unit normal to the surface xy°z° =4 at (—1.-1.2)

(08 Marks)
(D6 Marvleg)
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OR
6 a Find V.-F and VxF where F = V' +y + 2 ~3xyz) (08 Marks)
b. If F= (x+y+l)1+_1 x+y)k then show that F curl F = 0. (06 Marks)

¢. Find the value of a such that F:(x+3y)z+(_y—22)}+(x+az)k is solenoidal. (06 Marks)

Module-4
7 a. Evaluate
jsin5 x dx : (08 Marks)
]
b. Evaluate I = dx (06 Marks)
A (1+x7)

¢. Evaluate ”(xz +y’)dxdy where R is the region bounded by y =x and y = x>, (06 Marks)
R

OR
8 a. Evaluate
Jcosf‘ X dx ; : (08 Marks)
4 :
b. Evaluate _{ xvax —x* dx (06 Marks)
0
abhe .
¢. Evaluate J_”(x +y+2z)dxdydz (06 Marks)
000 '
Module-5
9 a. Solve: y2x—-y+ D)dx+x(3x —4y+3)dy=0 (08 Marks)
b. Solve: _d_x+ y‘cosx+smy+ M =0 (06 Marks)
dy sinx+xcosy+x
c. Solve: s + 2, y'x ' (06 Marks)
: dy x .
OR
10 a. Solve: dy z—y X (08 Marks)
dx x
b. Solve: (5x*+3x%y’ —2xy))dx + (2x*y) — 3x%y* — 5y)dy =0 (06 Marks)
¢c. Solve: j—y +ycotX =cosx (06 Marks)
X :
EE
20f2
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50, will be treated as malpractice.

. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Important Note : 1. On completing your answers. compulsorily draw diagonal cross lines on the remaining blank pages.
2

3T E ASSOCIATION %&i
/2 vacrans prTAMARA .L
OR.P, G HALAKATTL . 3

& GOLLEGE OF f*“‘ 2 RS
s—ﬁakrﬂ! Y S }l o
TSN \ L CNIARY 2 21CS32
Third Semester B.E. Degree Examination, Dec.2023/Jan.2024
Data Structures and Applications
Time: 3 hrs. ' Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
~ Module-1
1 a. What is data structure? Explain in detail classification of data structures with example.
(10 Marks)
b. Write an algorithm for msertmﬂ and deleting an element at a given location in an array and
implement the same in "C" language. _ (10 Marks)
A OR
2 a. Explain the nested structures with an example of a ‘C” program. (07 Marks)
b. What are self-referential structures? (03 Marks)
¢. Explain ‘C’ library functions for memory allocation/deallocation functions with example.
(10 Marks)
~ Module-2
3 a. What is stack? Explain basic operations of stack with algorithm, (05 Marks)
b.  Write ‘C’ program to implement stack using array. (05 Marks)
c.  Write an algorithm to convert an infix notation to post fix notation to post fix notation and
apply the algorithm for the following infix expression to convert it into post fix.
A-(B/C+(D%E=*F)/G)*H. (10 Marks)
OR
4 a. What is queue? Explain basic operations of queue with algorithm. (06 Marks)
b.  Write *C’ program to implement linear queue using array. (07 Marks)
¢. Explain different types of queues with example. (07 Marks)
Module-3
5 a. 'What are linked lists? Explain with algorithm inserting a new node in a linked list for the
following cases:
‘Case | : The new node is inserted at the begnnmg
Case 2 : The new node after a given node. (10 Marks)
b. What are circular linked lists? Explain with algorithm deleting a node from a circular linked
list for the following cases:
Case 1 : The first node
Case 2 : The last node. (10 Marks)
OR
6 a. Represent polynomial using linked list and explain addition of two polynomial with
algorithm. ' (10 Marks)
b. Write a *C’” program to implement stack using linked list. (10 Marks)
1 of2
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Module-4
What are binary trees? Explain the linked representation of binary tree.
What is binary search tree? Construct the binary tree for the following expression:
exp=((a+b)—(cx*d))%((enf)/(g—h)). %
Write applications of trees.

OR
Explain pre-order and in-order traversal with'example and also write algorithm.
Explain inserting and deleting a new node in a binary search tree with algorithm.

Module-5
What are AVL trees? Explain operations on AVL trees with example.
What are red-black trees? Explain operations on red-black trees with example.

OR
Explain the graph representation using adjacency matrix.
Explain the two standard graph traversal algorithms in detail with example.
Explain different hash functions with example.

s ok ek &

2 of2

21CS

(08 Marks)

(07 Marks)
(05 Marks)

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

(05 Marks)
(10 Marks)
(05 Marks)
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Third Semester B.E. Degree Exammatlon, Dec. 2023/Jan 2024
Analog and Digital E_Igctromcs
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choqsmg ONE full question f}?bm each module.
Medule—

1 a What is BiaSing? List the types of BlaSmg and discuss fixed bias. (06 Marks)
b. Describe the working of Schmm ‘trigger circuit (non mvertmrr) with transfer characteristics.
(08 Marks)

€. Explain First Order Low Pass Fl[ter with Mathemancal Analysis. (06 Marks)

' OR : _

2 a. Discuss Reguiated po‘wer supply w1th block dlagram (06 Marks)
' rrr e it - ceilee A DC e adlead 08 BL--1-2)
®. With neay s‘m&c‘ﬁ, YN SUCLRITNG ‘a‘ppmx\m%\\m\ ADC m‘t\‘i\ﬂsi QR Maxks)
¢. With the help of aneat diagram, explain the ‘working principle of relaxation oscillator.

: (06 Marks)
G __‘_:Moduie—z
3 a Reduce the following function: uSmg K-map technique and implement the expression with
Basic gates :
f(a,b,c,d)=3"m(0, [, 6,89, H)+Zd(3 71‘4 15) - (10 Marks)
b.  What are Prime 1mph§ants” Find all the prlme 1mphcants and snnp lified expression for the
function using Q-M method, :
f(a,b,c,d)= Zm({) 2,3,4,8,10, 12, 13 i4)+d 11, Iﬁ) -_ (10 Marks)
4 a. Simplify the foilowmg POS expressmn using K-map and implement using Basic gates,
f(a,b,c;d) =TIM (0, 1, 3, 4, 5, 7,71, 12, 13, 14, 15) - (08 Marks)
b. Obtain the simplified cxplessmm using EVM method for the given function,
f(a,b,c,d)=> m (0, 1,543, 14, 15)+dC(8, 9, 10, 11) (06 Marks)
e Wlth example, explam Petrick’s methed o ¥ (06 Marks)
Moduie-S

5 a. Implement the fQilowmg functionusing 8 : 1 multiplexer,

F(a,b,c,d)= > m (0, 1, 5, 6, 8105 12, 15) (07 Marks)
b. Implement 7 _segment decoder.using PLA. (08 Marks)
¢. Discuss Four kinds of threg state buffers. (05 Marks)

6 a. Implement Full Adder using 3 : 8 Decoder. (07 Marks)
b. Design Hexadecimal to ASCII code converter using suitable ROM. Give the connection

diagram of ROM, (08 Marks)
c. Explain static.] Hazard with its recover method. (05 Marksy 7

E Y il |
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Module-4
Explain the structure of VHDL program. Write VHDL code of JK Flip Flop. (08 Marks)
Derive characteristic equation of JK, D, D, SR flip ﬂops (08 Marks)
What is T-FF? Give the implementation circuit. (04 Marks)
OR

Explain Master Slave JK FF with neat d1agram Truth table and timing diagram. (08 Marks)
What are the three different models of wrltmg module body in VHDL. Give VHDL code of

4 : 1 multiplexer using conditional assign. Statement. (08 Marks)
Give excitation table of JK and SR FP (04 Marks)
Module-S
With a neat diagram, explain- n -bit parallel Adder with Accumulators (10 Marks)
Design Mod-8 Counter usmg JK Flip flop. (10 Marks)
k OR
With neat diagram, explain SISO register. (10 Marks)
Design a synchronous counter for the gtven sequence.
0—)4—)1—)2—)6%0—)4 o U (10 Marks)
* & o %
20f2

18



appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.

2. Any revealing of identification,

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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Third Semester B.E. Degree Exam atmn, Dec.2023/Jan.2024
Computer Organization.and Architecture

3 hrs. N = Max. Marks: 100

Note: Answer any FIVE full questions, Eﬁﬁosing ONE full question from each module.

USN
Time:
1 a
b.
o
2 a
b.
G,
3 a
b.
C.
4 a
b.
G
5 a
b.
C.
6 a.
b.
¢

With a neat diagram, explain baszc operanonai concepts of a computer (10 Marks)

Define the basic perfom:lance equation. Summa,rtze the measures to improve the
performance. . T (05 Marks)
Explain the overall SPEC ratmg for the computer in a prog,rammmg, suit. (05 Marks)
' OR
What is addressing mode? Explain dlfferent*tyﬁes of addressing mode with examples.
(10 Marks)
Show the blg and little endian assignments tor the number 22354456. (05 Marks)

Explain with basic types of the instruction formats to carry our ¢ «— [A] +[B]. (05 Marks)

"Module-2 =y
Illustrate a program that reads one line from the keyboard stores in‘memory buffer, and
echoes it back to the dlspkay in an /O interfaces.  » - (05 Marks)

Explain the following with respect to mtemlms

(1)  Interrupt Nesting : _

(ii) Simultaneous requests iy, ) e (10 Marks)
Define ewzceptlon Exp]am two kmds Qf exceptlon (05 Marks)

OR
With a neat diagram, explam fhe centralized aafbltratmn scheme and distributed bus
arbltrauon scheme. ; (10 Marks)
With a neat timing dlagram,%:iﬂustrare the asynchronouq bus data transfer during an input
operation Use Handshake scheme. , (05 Marks)
With neat diagram, ew{plam how to conneg __kcy’ooard {0 Processor. (05 Marks)
Module-3
With a neat dlagram explain the oromzatlon of a 2M x 32 memory module using 512K x 8
static memeory chips. . (10 Marks)
Explain different types of non volanle memories. (05 Marks)
Explain with a neat block d;_ag_ram of memory hierarchy in a contemporary computer system
indicating variation of size, speed and cost per bit in the hierarchy. (05 Marks)
OR

Briefly explain any two mapping function used in cache memory. (10 Marks)
With a diagram, exp’fam how virtual memory address is translated. (05 Marks)
Calculate the average access time experienced by a processor, if a cache hit rate is 0.88, miss
penalty is 0.015 millisec and cache access time is 10 micro seconds. (05 Marks)

19
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Module-4
Convert the following numbers into signed 5 bit numbers and add them. Also, tell whether
overflow has occurred or not. (1) 13,5 (ii)-15, &7% (05 Marks)

Explain with diagram the design and working 0f:16 bit carry look ahead adder built from
4-bit adders. (10 Marks)

Solve the following using sequential circ;__g-ig inary multiplier: ()11 x13 (i) 12 x9

(05 Marks)
With a neat diagram, explain single bus organization of computer. (10 Marks)
List out the actions needed to, execute the instruction Addi(R3), R1. Write the sequence
control steps for the execution of'the same. . (05 Marks)
Explain with a neat diagr&n};_?micro—pmgrannned control unit method for design of control
unit. b i, (05 Marks)

. Module-5
Explain pipelining processing with example:". (10 Marks)
Explain processor with multiple ﬁmctionaiz;;}__:i_n_.;ifs. (05 Marks)
Explain arithmetic pipeline. (05 Marks)
L\ - “OR PN

Explain four segment instruction "ﬁiﬁéiine. 4 (10 Marks)
Explain SIMD array processor. . 2 & (05 Marks)
Explain vector processing, - > (05 Marks)

ok ok kY o

20f2
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Third Semester B.E. Degree Examination, Dec.2023/Jan.2024

Transform Calculus Fourier Series g’ﬁumericalTechniques

Time: 3 hrs.

Note: Answer any FIVE full questions, ch

Max. Marks: 100

sing ONE full questioz_:i#qiu’ each module,

_ Module-1

P at i b5,
Find the Laplace transform of, (f} ¢ 'sin St.cos3t (ii) iTE— , (06 Marks)

: ' g, forO<t< &
If a periodic functiq,n,_fg:f’period ‘a’ is defmed,._]:{»_y;..i-‘(z):{ ’ 2 then show
7 for—<t<a

that L{f(t)} = %tar;h( %5) : oy (07 Marks)

S

Using can:\}t?kxtion theorem find the inverse Laplace transform of ——
< (8+2)(s"+9)

(07 Marks)

OR P g2 =
Express the function f@ = cos 2t form<t <21‘c ' interms of unit %tep function and hence

find its Laplace trgnsform. (07 Marks)

Find the inverse laplace transform of = > —fntd (06 Marks)

W5 65" +11s—6

Solve tl}é"differential equation % + 4% +4y=e_ with y(0) = y'(0)=0 by using Laplace
transform. 5 (07 Marks)
~ Find a Fourier series fo represent f(x) =X in-m<x<n. (06 Marks)

Obtain the hai:f-réﬁgé cosine series-__ff)r_ f (x) =xsin x in (0, nt) and hence show that

L = —l-—~«——— + —1— ........ 0 s (07 Marks)
4 l 3 ”35 5? 4 -

Express y as a Fourier series up to second harmonics for the following data :

(0| n |22 | = i}ﬁ S5t | 2n

31 3 "3 |3
1141911715 12 (1.0

(07 Marks)

1 of3
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Obtain the Fourier series expansion for the function, f (X).ﬁ:ﬂ:x Y x* in (0, 2). (06 Marks)

—L?m x for0<x< &
Find the half range sine series for the function, f (x)__ = _-4 3 (07 Marks)
X—Z f0r5<x<1

The following table gives the variation of perfétfi}c' current over period :

t sec : 0 1 T T ZT @ 5T T
6 3 2 |& ~«3 6
A(amp):|1.98 | 1.30 [ 1.05 | 1. 30 —0 88 | —0.25|1.98

Show that there is a direct current paﬂ of 0.75 amp in thc variable current and obtain the
amplitude of the first harmonic.. ; (07 Marks)

g
N’ Module-3 ;
Find the Fourier transform of the function f(x)=* . . Hence evaluate
N Ve 0 tor\x] >1

| (M}dx & (06 Marks)
0 X" Sl b
& ) X if0<x<l
Find thciffﬁgﬁﬁer sine and cosine transform of f(x)=42-x ifl<x<2. (07 Marks)
" B ¥ {}&i otherwise
Find the z-transform of CQSh(ﬂg + 9) ; Ty (07 Marks)
OR:.{-_;_: _::'_ '.
Find the Fourier sine transform of f(x) =¢ ™y a>0. (06 Marks)
Find the invers_e*fz'.-—.ﬁ'ansform of o (07 Marks)

(22 1)(312 +1)

Solve thc d1fﬁarence equation u»ib1+2 +6u,,, +9u, = z Wlth up = u; = 0 using z-transform.
S % (07 Marks)

A% Module-4-
Clasmfy the foiiowmg pamal different 1a1 equations

"cu 62 8‘2 Eu du

) S 142 zgy-zo
@ x° %*H o =0 A Ly L.

2

(i) (I+x2.)§.§;l; + x--%-\§;+(4+x2)2%=0.

o*u u &'u
(iv) (x+l)6x -2(H2) +(x+3)ay2:0. (10 Marks)

Evaluate the v‘aiuem at the mesh points for the equation u, =16u, taking h = 1 upto
t=1.25. The boundary conditions are u(0, t) = u(5,t) =0 and the 1mt1al conditions are
u(x, 0)=x ?(5 = x) and uyx, 0) =0. (10 Marks)
2 of3
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OR
; ; .5 ou i
Using Schmidt two-level formula to solve the equation —= % under the conditions,
A u0,t=ul,)=0 ¢>0 »
=;:_.>..\ = 1
(i1) ux,0)=sinmx, 0O<x<l by takmgh— % and a :E co. (10 Marks)

Bau
axz
the square region and the valucs ofu at the mesh points on the founclau}r are shown in
Fig.Q8 (b). :

ou B . ; .
+—==0 at thc mterlor mesh points of

Solve the two-dimensional Laplace eqqai;ésn

C :-10{5’0 1000 1000 1000 e, ¥’

2000}—} <1500 ;  VACHANAPITAMAMA
K B i DR. . G HALAKATTI
i 4 %wL-..EGFt F EMOTEE
2000F 0
. R B .
1000}t
500 0 0
F“g Q8 (b) | (10 Marks)
Module-s
Using Runge-Kutta method of 4™ order to. solve the differential equation

d’y
dx’

places. ' (07 Marks)
State and prove Euier s equation. by 5 (07 Marks)

+2x dy 4y=0 Wlth y(O) 0.2 and y'(0)=0.5 for x = 0.1. Correct to four decimal

=

":z:, (06 Marks)

3

“Apply Milne’s method to compute y((] 3) Given that g—=l—2ygx—y and »(0)=0,

¥(0.2)=0.02, . »(0.4)=0.07 »0.6)=0.1762,  y'(0)=0,  '(0.2)=0.1996,
¥'(0.4) =0, 3937 ¥(0.6)=0.5689 (07 Marks)
Prove that the shortest dls}_anc__:e between two points in a plane is a straight line. (07 Marks)
Find the extremal of thc_:.;flﬁiétional I= f{y: +y? +2ye hx (06 Marks)
* ok ok ok ok
3of3
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Third Semester B.E./B.Tech. Degree Examination, Dec.2023/Jan.2024

Time: 3 hrs.

Mathematics for COmpu:tei‘r””Science

g

BCS301

Max. Marks:

Note: 1. Answer any FIVE full questions, r_hoasmg ONE Jull question fmm emh module.

2. VIU Formula Hand Book is permitted.
3. M : Marks , L: Bloom’s level , C: Course outcomes.
4. Mathematics hand book is permlﬁed.

100

Mgdule~ 1

Q.1

5:-

| A Random variable X has the f’ollowulg probability functlon for variable
values of x.

X 0(112 |3 |4 5
P(x) | 0| k|2k]|2k]3k] K’
(i) Find the value of k.
(11) Evalua{e P(x=6) and P3< x < 6)

-
Tk +k

]

b | O

k

&=

Co1

b.

Find the mean and variance of Binomial dismbutlon

L2

CO2

]

' In a certain town the duration of a shower is exponentially distributed with
mean 5 minutes. What is the probabihty that a shower will ldst for,
(1) " 10 minutes or more. .
(i) Less than 10 minutes."
| (111)  Between 10 and 12 minutes.

L3

CO2

OR

Q.2

.| A random variable x has the following  density funetion

Kx? ~3<xx3
P(x):{ X

. Find the value 6'1"'1(_.
0 dsewhere '

Wt

' Evaluate (i) P{I"< x<2) (ii} P(x <2)

L2

CO1

b.

! [n a factory producing blades, t,he pr@bdblhty of any blade being defective
| is 0.002. If blades are supphed in packets of 10, u‘:tng Poisson distribution
determine the number of packets containing, '

(i) No defective. %
; (i)  One defective

" (i) Two defective blades reSpecmely in'a consignment of 10,000
packets.

L2

CcO2

."

In a test on eleetm: bulbs, it was found that the life time of a particular

brand was distributed normally.. vnth an average life of 2000 hours and
 standard «deviation of 60 hours“If a firm purchases 2500 bulbs find the
' number of bulbs that are likely to last for,
(1) More than 2 100 hours.
(i) Between 1900 t6:2100 hours.
(i) Less than 1950 hours.

(Given ¢(1.67) = 0.4525, ¢(0.83) = 0.2967)

L3

CO2

1 of4 « BLDE. ASS’OCIA:ION’*
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Module -2
Q3 |a. ‘ The joint probability distribution table for two random variable x and vy is L2 | CO2 }
- as follows :
| Y 2]-1[4]5]
- X
| 0.1/02| 0403
2 _]02]01]0.1L]0 |
Determine the marginal probability distribution of x and v. Obtain the
correlation coefficient between x and y. . % . :
b. | Find the unique fixed probability vector for the regular stochastic matrix L2 | CO3
0 1 0
A= 111
6 2 3
2 i
g = =
L 3 3 :
¢. | Three boys A, B.«C are throwing ball to each other. A always throws the L3 | CO3 |
ball to B and B always throws the ball to C. C is just as likely to throw the
ball to B as to 'A. If C was the first person to throw the ball find the
probabilitics that after three throws : ©
(i) ~ A has the ball.
(ii) B has the ball. & .
itl)  C has the ball. ™
"OR
Q4 | a. | The joint probability distribution of two discrete random variables x and y L2 | CO2
is given by fix, y) = k(2x+y) where x and'y are integers. Such that
| 0<x<2,0<y<3. &5 - %
(i) Find the value of the constant K. '
(i) Find.the marginal probabilityﬁis&‘ibution of Xand ¥. -
(iii)  Show that the random variables'X and Y are dependent.
v L2 | CO3
0 1 0
b. | Find thewnique fixed probability vector for the matrix, P=/0 0 1].
2 2
¢. I:Each year a man trades his car for a new: car in 3 brands of the popular L3 | CO3
4 company. If he has'a ‘swift’ he trades it for ‘Dzire’. If he has a ‘Dzire’ he
| trades it for a “Wagnor’. If he has a "Wagnor’ he is just as likely to trade it
for a new ‘Wagnor’ or for a ‘Dzire’ or a *Swift’ one. In 2020 he bought his
first car whigf"".\)vas "Wagnor’. Find the probability that he has
(i) 42022 Wagnor.
(i) 2022 Swift.
(i) 2023 Dzire.
(iv) 2023 Wagnor.
; Module - 3
Q.5 | a. | Explain the following terms: L1 | CO5
()  Statistieal Hypothesis.
(i)  Critical region of statistical test.

(1)) Test for significance.
20f4
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.| In 324 throws of a six faced die an odd number turned up 181 Times. Is it

reasonable to think that the die i1s an unbiased one at 5% level of
significance? '

L3

CO4

-
.

' One type of aircraft is found to develop engine troub]e m 5 ﬂ:ghts out of a
total of 100 and another type in 7 flights out of a totaL?OO ﬂ1ghts Is there a
' significant difference in the two types of aircrafts so far as engine defects
| are concerned? Test at 5% significance level.,

L3

CO4

Q.6

Define :

I 61} Null Hypothesis.

' (i1) Significance level.
(iiiy  Type I and Il error

L1

CO5

A coin was tossed 1000 times and head turns up 540 times. Test the
hypothesis that the coin is unbiased at 1% level of significance.

L3

CO4

| In an exit poll enquir‘jrf_gi'_t'.'.ﬁ?as revealed that 600 voters in one locality and
| 400 voters from an other locality favoured 55% and 48% respectively a
particular party to come to power. Test the hypothesis that there is a

difference in the locallty in respect of the opinion at 1% level of
significance.

L3

CO4

Module 4 |

a7

A random samp]e of size 64 is taken from an infinite population having
' mean 112 and variance 144, :G‘ing central limit thseorem find the

pz’obablllty of getting the sample mean X greater than 11& 5

L2

COs5

A | The following data shows the runs scored by two batqmcm Can it be said

' that the performance of batsmdn A is more consnsteut than the pertmmance
" of batsman B? Use 1% level of significance . (Eo biga,7=7.85)
' Batsman A | 40 [50[35]25]60]70] 65]55
BatsmanB | 60 | 70 | 40 | 36./50 |- |- |-

L2

CO4

| A coins are teqw 100 times and the failowmg results were ohtalned Fita
binomial distribution for the data arid: gaiculate the theoretlcal frequenc;es

: Numberofheads 0 |1 |2 |3 |4

Frequency % | 52936 25h5

E (Given ¥, ., =9.49 for 4 degree of freedom)

L3

CO4

OR

Q8

" Suppose that 10, 12, 16,19 is a sample-taken from a normal population
with variance 6 25, Find at 95% confidence interval for the population
mean.

L2

CO4

The 111d1v1dual~, are choosen at 1¢1n(§em from a population and their heights
in inches are found to be 63, 63. 66 67, 68, 69, 70, 70, 71,71. Test the
hypothesis that the mean height of the universe is 66 inches. (Given
tyos = 2.262 for 9 degree of freedom).

L3

CO5

A sample analysis of examination results of 500 students war made. It was
found that 220 students had failed. 170 had secured third class, 90 had
secured second class and 20 had secured first class. Do these figures
support the general examination result which is in the ratio 4 : 3 : 2 : | for
the respective categories

| ( Given ¥;,.="7.81 for 3 degree of freedom).

L3

CO4

3 of4
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Module —

Q9 Three different kinds of food are tested on three groups of rats for 5 weeks. | 10 | L3 | CO6
The objective is to check the difference in mean weight fm grams) of the
rats per week. Apply one-way ANOVA using a 0. 05 significance level to
the following data : ;
' Food1 |8 ' 12]19|8 . 6:-"'1-1
Food2 |4 |5 |4 |6 {97
Food3 [11 |8 |7 {13479
' Analyze and interpret the following statistics concerning output of wheat | 10 | L4 | CO6
per field obtained as a result of experiment conducted to test four varieties
of wheat viz. A, B, C, D under a Latin-square design.
C4.B| A |D
425423 | 20| 20
A D|C|B
w1919 ]21 (18
IB|{A|D|C
19114 17]20
D|IC|B|A
17120 (21 =-15 ) 1
: OR
Q.10 Set up an. analysm of variance table f01 the following per acre production | 10 | L3 | CO6
data for three varieties of wheat, each grown on four plots and state it the
varlety differences are mgmﬁcam at 5% mgmhcam ievel (Two way
ANOVA). :
Plot of land | Per acre production d':a,ta">
_ Variety of wheat
- A B SC
4 6 s- 5
> 7 % 4
3 3 Lad 3
4 8 aal’; 4
. | Set up ANOVA table for the follow*mg information relating to three drugs | 10 | L4 | CO6

' Do the dmgé act differently?

testing to judge the effectwen&sa in reducing blood pressure for three
dszereﬂt groups of people. *

Group of people Drug
P X Y| Z
A 144410 | 11
1% 9 |11
B 12| 7 | 10
' 11] 8 |11
Gy 10|11 ] 8
11|11] 7

Are the different groups of people affected differently?

Answer the above questlons takmcr a significant level of 5%?

O

4 0f4
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Time: 3 hrs.

Digital Design and Computer Organization

BCS302

Max. Marks:

Note: 1. Answer any FIVE full questions, ckoasmg ONE Sfull question fmm each module.

2. M : Marks , L: Bloom’s level , C: Confse outcomes.

Third Semester B.E./B.Tech. Degree Exami_néﬁb'n; Dec.2023/Jan.2024

100

Module 1 M| L C
Q.1 | a. | Obtain a minimum product of sums WifhaKamaugh map. 10 | L3 | CO1
[ Fw,x,y,2)=x"2' +wvz+w _y_z_-l-x y.
b. | Find the minimum sum of products for each function usmg a Karnaugh | 10 | L3 | CO1
map
1) Fi(a,b,c)= M9+M2 + M;s + Mg
i) Fad,e, )=3m(0, 1,2,4)
i)  Fs(r, s, t)=rt__’ +r's'+r's
] OR .
Q.2 |a. | Identify the prime implicants and essentlai prime implicants of the | 10 | L3 | CO1
- following functions:
1) f(A,B,C,D)=3(1,3,4, 5,40, 1__2, 12, 13, 14, 15)
i)W, X, Y, Z) = 3(0, 1, 2,\_,\\5':, I_?"'S,' 10, 15).
| .
b. Write the verilog code for ‘the given expresston usmg dataflow _ and |5 L2 | CO1
behavioral model where * & By
[ Y =(AB'+ A'B) (CB +_AD) (AB'C+ AC).
c. |Wr1te the verlog code and time diagram for the given circuit with 5 |[L2 | CO1
| | propagation delay where the AND, OR _gate has a delay of 30115 and 10ns.
‘ ; ﬂ\:Dj‘ ' e
-: 8.LD.E.AS
| VACHANA
| o : Ji CR 2.1
: 3 COLLEGE OF [Enc
; B Fngz(C) ' !ﬂﬁgr_’rv B4
0 Module -2 -
Q3 |a | What is Latch"=._Wlth neat diagram, explain S-R latch using NOR gate.
Derive char&ctenstlcs equatlon
b. | What is pnority encoder? Demgn 4:2 priority encoder with necessary | 10 | L3 | CO2
diagrams. -
OR
Q.4 | a. | Design and explain four blt adder with carry look ahead. 10 | L3 | CO2
b. 10| L3 | CO2

What is multjg}éxe’r?. Design 9:1 mux using 2:1 mux.

1of2
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Module - 3
Q.5 |a. | Explain four types of operation performed by computer w1rh an example
|
b. [ Show how below expression will be executed in one address two address | 10 | L1 | CO3
zero address and three address processor in an accu:rpulator organization
X (A *B) +(C * D). »
OR ~Y
Q.6 |[a.| Whatis addressing mode? Explain differen types of addressing mode,with 10| L2 | CO3
i an examples. .
b. | With a neat diagram, explain ba51c peratlonal concepts of a computer 10| L2 | CO3
Module 4
Q.7 | a. | Explain the following with resPeet to interrupts with dzagraiii 10 | L2 | CO3
1) Vector interrupt
1)  Interrupt nesting
| 1i1)  Simultaneous request
b. ' Explain Drrect Memory Access with a neat dlagram 10 | L2 | CO3
W, OR .~
Q.8 |a. What is Bus e’irbitration'? Explain different types of bus arbitration. 10/ L2 | CO3
b. | Drscuss different types of mapprng ﬁmctlons of coaches %, | 10 | L2 COS_I
Module 4
Q.9 |a.| Draw and explain the smgle bus orgamzatlon of the data path mszde a 10| L2 { CO4
processor. e |
b. | List out the actions needed to execute the® mstmct:on ADD (R3) R1 write | 10 L2 | CO4
and explain the sequence of control steps for the execution of the same.
| OR o .
Q.10 | a. | Ana]yze how does execution of a complete mstruction carry out. 10 | L4 | CO4
[ What 1 iS pipeline? Explam the performance of plpehne with an example. 10 | L4 | CO4
4
20f2

29



USN

BCS303

Third Semester B.E./B.Tech. Degree Examination, Dec.2023/Jan.2024

Time:

Operating Systems

3 hrs. Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.

2. M : Marks , L: Bloom’s level , C: Course outcomes,

Module — 1 M| L C
Q.1 | a. Define Operating System. Explain dual mode of OS with a neat diagram. 5 | L1, | CO1
L2
b. Distinguish between the following terms: 10| L2 | CO1
i) Multiprogramming and Multitasking
| 11)  Multiprocessor system and clustered system.
| ¢ With a neat diagram, explain the concept the concept of VM-WARE |5 | L1, | CO1
architecture. L2
! OR
Q.2 | a. Explain the operating system services with respect to programs and users. 5 | L2 | CO1 |
L | _
b. List and explain the different computing environments, 5 |L1,| cot |
| L2 '
- ¢ What are system calls? List and explain the different tvpes of system calls. I 10 | L1, | CO1 |
I _ | L2 |
| Module —2 - i
| Q.3 | a. Define process. Explain differen states of a process with state diagram. | 8 | L1, | CO1
| | | L2
' b. What is [PC? Explain direct and indirect communication with respect to | 8 | L1, | CO2
message passing. L2
| ¢.  Explain context-switching. 4 L2 | CO2
' Q4 | a. What is multi-threaded process? Explain the four benefits of multithreaded | 6 | L2 | CO2
| programming. 1
|
b. Calculate the average waiting time’ and average turn around time by | 14 | L3 | CO2
 drawing the Ganti-chart using FCFS, SJF-non preemptive, SRTF.
| RR(q = 2ms) and porosity algorithms.
] Process | Arrival time | Burst time | Porosity
Pl 0 9 3
P2 1 4 2
P3 2 9 ; |
P4 | 3 5| 4
Module — 3
Q.5 | a. What is critical section? What are the requirements for the solution to | § L1, | CO3
critical section problem? Explain Peaterson’s solution. L2
b. Explain Reader’s-Writer's problem using semaphores. 12 | L2 | CO3
T &F D
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USN ’7 ‘ |
Third Semester B.E./B.Tech. Degree Exammahon, Dec.2023/Jan.2024
Object Oriented Programmmg with Java

Time: 3 hrs. -' Max. Marks: 100

Note: 1. Answer any FIVE full questions, chogsing ONE fuﬂ question from each module.
2. M : Marks , L: Bloom’s level , C: C. ou 'rse omwmev b,

Module ™ % |M|L]| C

Q.1 | a. | Discuss the different data types supperted by Java along w1th the default 8 | L2 | CO1
values and literals. AT T
b. | Develop a Java program to ce_xi%e_rt Celsius temperature to 'Fahﬁenheit. 6 | L3 | CO2
c. | Justify the statement “C ompile'--’ijnce and run anywhere” in'Java. 6 | L2 | CO1
OR /
Q.2 | a. | List the various opelators supported by Java. iilu&trate the working of >> ! 8 | L2 | CO1
and >>> operators wrth an example. 4
b. | Develop a Java program to add wo mat,rtces using command line | 10 | L3 | CO2
ar gument ; T
c. | Explam the syntax of declaration of 2D arrays in Java. 2 | L2 | CO1
Module — 2 ; -
Q.3 | a. | Examine Java Garbage collectlon mechanism by clasmfymg the 3 | 6 | L2 | CO1
. generations of Java heap. & i
' b. | Develop a Java program to find area of rectangle: area“:ofeitciu and aré'il of | 10| L3 | COzZ
' triangle using method overloading concept. Call these methods from main
method with suitable mriutb
¢.  Interpret the general form of a class with éz&_;_i_'r_nple. ) 4 | L2 | CO2
. OR
Q.4 | a. Outline the following keywords with an example : . 6 | L2 | CO2

(1) this
( 11) __static

b. Develap a Java program torcreate a class called Employee which contains | 10 | L3 | CO2
‘name’, ‘designation’, ‘empid’ and ‘basic salary’ as instance variables and
“.read () and write ( ) as methods. Using this class, read and write five
w employee information from main () metlied

c Interpret with an examp]e types of constructions. ' 4 | L2 | CO2

Wioduie 3

Q.5 | a. | Illustrate: lhe vsage of super keyword in Java with suitable example. Also 10 | L2 | CO3

explain the dynamic method dispatch.

Build a Java program to create an interface Resizable with method resize | 10 | L3 | CO3
' (int radius) that allow:af object to be resized. Create a class circle that
implements resizable interface and implements the resize method.

=

OR

Q.6

a. | Compare and contrast method overloading and method overriding with | 8 | L2 [ CO2
suitable example.

1of2
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- Define inheritance and list the different types of inheritance in"":Jaf% | 4

b. L2 | CO3"
c. Build a Java program to create a class named ‘Shape’. Creafe 3 sub classes | 8 | L3 | CO3
namely circle, triangle and square ; each class has 2 methods named draw
() and erase ( ). Demonstrate polymorphism concepts by developing
suitable methods and main program. 5 |
Module — 4
Q.7 | a. | Examine the various levels of access protections available for packages and | 10 | L2 | CO4
their implications with suitable examples. P
b. | Build a Java program for a banking application to throw an excé})tion, 10 | L3 | CO4
where a person tries to withdraw the amount even though he/she has lesser
than minimum balance (Creale a custom exception)
"OR - |
Q.8 | a. | Define Exception. Explain Exceptmn handling mechanism provided in Java | 10 | L2 | CO4
along with syntax and examp le.
b. | Build a Java program to create a package “baldnce containing Account | 10 | L3 | CO4
Class with dzspladeldnce ( ) method and import this package in another
program to access method of Account Class,
Module - 5
Q.9 |a. | Definea lhread Also discuss the different ways of creating a thread. ‘ 6 | L2 | CO5
b. | How synchromzatlon can be ach;e\ed between threads in Java"‘ Explain | 6 | L2 | COS5
with an example. flay
c. De\reir;p a Java program for automat:c conversion of wrapper class type | 8 | L3 | CO5
- into corresponding primitive type that demonstrates unboxing.
OR
Q.10 Summarize the type Wrap,pers supported in Java, - L2 | CO5 |
b. | Explain Autobox1nngnboxmg that occurs in expressions and operators. L2 | CO5
c. | Develop a }ava program to create a class mvThread Call. ‘the base class | 8 | L3 | CO5

constructor in this class’s construetor using super and start the thread. The
run method of the class starts after this. It can be observed that both main
thread and created child thread are executed concutrently.

TR

i
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gree Examiniﬁﬁh, Dec.2023/Jan.2024
Data Structures and Appilcatlons

Time: 3 hrs, "“ﬁ-;; ' Max. Marks: 100
fg INE full question from each module.
_‘5;& b
Module;ﬁ_*l-.; | &% IMILT ¢

Define Data Structures, Explain wzthmeat ‘block schematic dszereut tybe of |10 | L2 | CO1
data structures with examples. Whar are‘the primitive operations that can be

performed? ﬁ R, 2
—
( Differentiate between stmcttﬁté‘%rid unions shown examples{er both J S |L1|cCo1

i

What do you mean b)%*paﬁem matchmg" Ouﬂme knuth Morris, Pratt | 5 | L2 COo1

pattem matching algo i ~ 4

& OR Y

Fz

Define stack. Glé:e‘the implementation of Push ¢ ), POP () and display () | 7 [ L2 T co1
functions by e@ﬁs: éring its empty and ﬁJH veondltlo

b Wrzte an aigoﬁthm to evaluate a postfix e:;ptessmn and apply the same for | 7 | L3 CO1
the m»en"’}“strﬁx expression 6,2, /,3,-,4,2, *,
Wr:te‘th‘é”?ostﬁx form of the fo}lovmgg using stack : 6 [ L3 |CO1
A*(B*C+D*E)+ F&7G) (a+ (b*c) fj(’a..e))
‘_ ,é,Module 2 f 3
Q3 What are the dxsadvantages of ordinary queue? Discus 8 [ L2 | CO2
of circular queue. P o 1
I b. f Write a note on mulnple%tacks and pnontyq':'___;:p?‘:. p r 6 L2 |CO2
- ( Define Queue stcuss how to represent gu,ene using dynamld‘auays ’ 6 | L2 | CO2
- % A &
Q.4 What is a lmkeﬁ hst? Explam the; drf:ferent types of linked lists with neat | 4 | 1.2 Co2
chagram o A 4
. E_ '\s-: e
b lee_j&g%hcme definitionfor singly linked hst’fﬁLU Write a C function | 8 | L3 | cO2
to, % f%({ i >
i) Insert on elemeﬁt at the end of Séy_
Yu 7 (i) Delete a nodeéat the begmnmg@f S,L‘L
‘e.\} Wnte a C—fur;cnon “to add two polynomzals show the linked list| 8 | L3 CO2
representation (ﬁf elow two polynomlais
p(x)= 3x‘“ﬁ;ﬁ +1 “
q(x)= qu%qﬂgx’°+10x“
¢ Module - 3
a. | Write a C-function for ‘ﬁ{e Hollowing operations on Doubly Linked List | 8 | L3 CO3
(DLL): o
(i)  addition of a ﬁode
(11) conc%tenatlon of two DLL.
b. | Write C ﬁmc;féiiw‘?or the following operations on circular linked list : 8 [L3 | Co3
@) Insérting at the front of a list.
L

(i1) F&’ndmg the length of a circular list. s i
" 1of2 -1 mE ASSOCIATIONY:
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c. | For the given sparse matrix, give the diagrammatic linked representat:on. 4 |L3 | CO3
[2 0 0 0]
4 0 0 3
A=10 0 0 0]
8 0 0 1
006 0f
OR
Q.6 | a. | Discuss how binary tree are represented usgng," & 6 | L2 | CO3
(i) Array" (i1) Lmked,lx P
b. | Discuss inorder, preorder, postorder. ana— ievel order traversal with sﬁuabie 8 |L2 | CO3
recursive function for each. s %;: 5_;_;1- &
i 6 | L2  CO3
& Module 4
Q.7 | a. | Write a function to perform jhe following operations on Bmazy Search Tree | 8 | L3 | CO4
(BST): s '
(1) Inserting an element into BST.
(ii) Recurs;ve search of a BST.
b. | Discuss seiect;e;g’i‘rées with an example. ) L2 | CO4
c¢. | Explain Trans&i‘mmg a first into a bmary trae w1th an example. 4 | L2 [CO4
“ OR y
Q8 |a. Deﬁne gmph Show the adjacency matrix and adjacency hst representatlon 6 | L3 | CO4
of&hg ’crraph given below (Refer Fig.
b. | Define the fo]i@wmg Terminologies with' examples 8 | L1 | CO4
(i) Dlgiéaph
(1)  Weighted graph €
(i) Seif loop Vi
g.wj “Parallel edges /g © ¥ A
¢ Bx;g}aih in detail eiemen -gf‘éiph operations. ¢ 6 | L2 | CO4
L Module -5
What is collision? What are the me:hods*to‘resolve collision? Explain linear | 7 | L2 | COS5
“ probing with an:ezgampie ’
b. | Explain in detaLL about static and dynamlc hashing. 6 | L2 | CO5
c. | Discuss Leftist Trees with an exam'ple 7 | L2 | CO5
¢ OR
Q.10 Explain different types of HASH function with example. L2 | CO5
Discuss AVL tree with:an example. Write a function for insertion info an 6 | L3 |CO5
AVL Tree. y
¢. | Define Red-black.Tree, Splay tree. Discuss the method to insert an element | 8 L2 | CO5
into Red- Blac”k*tree

R ok k%

2 0f2
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50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

¢/t Wgem ¢SIIC

- e i B

8L D E. ASSOCIATlOlﬂ;) EE

; : VACHANA MITA
USN | Qgh 28 Mkt scg4o
: ~-E3E OF ENGINEERSSR. |
% 'BRARY Bijaris
Fourth Semester B.E. Degree Examinationd Dec.20237Jan:2624 -
Design & Analysis orithms
Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, ch ';? NE Sfull question from each module.

a. [Explain asymptotic notations BigO; BigQ and Bigf that are usedo compare the order of
growth of an algorithm with example.” Yy ¢ (06 Marks)

b. List two methods to measure the time complexity of al hi? by counting program steps.
Apply the same for the algor;thm to find the SUM of n nat S. (06 Marks)

c¢. Write an algorithm to search a key using sequential search. Derive its time efficiency for
best case, worst case ang%vgrage case. (08 Marks)
% %?*3
L N
) OR
a. Define an Algonthm, Discuss the criteria’ that‘an algorithm must satisfy with an example.
(06 Marks)

b.  Consider thgf%HGng algorithm :

Algorithmé GUESS (A[ [ ])
IViethocj‘C %/rl « Oton-1
\ forj« Otoi N
AL ]« 0

(1) What does the algoﬂthrn compute?

(1) What is the basgc operation?

(1))  What is thc_g%ne complexity of this,alge ? (06 Marks)
¢. Explain the mathematical analysis of non-re sive algorithm. Write an algorithm to check

whether all the elements of given array afgidistinct. Give itswst case time complexity.
; ; (08 Marks)

i e
T T &
&‘» £

&/ : %@ﬁule-z
a. Write the algerlthm for Merge Sorttifustrate with :
b. Apply theﬁgqurce ra,mova} method to obtain topolog

exﬁmple- (06 Marks)
’sort for the graph in Fig. Q3 (b).

(06 Marks)
pe - Flg Q3 (b)
Apply qui k%rtto sort the foliowmq list in ascending order :
Represent the recursive ca&l in ‘the form of tree. (08 Marks)

‘ OR
What are the 3 le‘lthOI}S‘Of decreass and conquer technique. Explain in detail. (06 Marks)
Solve the fo Howmg recurrenee relation and find the upper bound using substitution method.

=i

=2 (06 Marks)

c. Explain recufsive binary search algorithm. Derive its time efficiency for best, worst and
averagef%ﬁ (08 Marks)39
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18CS42
Module-3 s .
5 a. What is the solution generated by job sequencing when n = &Y
(P], Pz, P3, P4, Ps) = (20, 15, 10, 5, 1)

(dy, dp, d3, ds, d5) = (2,2, 1, 3, 3) (06 Marks)
b. Construct Huffman code for the following data :
Symbol: |[A |B |C |D |E j (e
Frequency : | 0.35]0.1 0.2 (0.2 |0.15 ] 4 f”
Also Encode CAB and DAC. 8 é§' (06 Marks)
C. Apply Prisms and Kruskals afgorlthm i:o ge’egghe minimium 5pann1n ¢ for the graph given
in Fig. Q5 (¢). (08 Marks)

OR
for the fractional Knapsack problem using greedy method for n = 3.
alues V, =25,V j’l«i 'V; =15 and weights w; = 18, w, = 15, w3 = 10

6 a. Obtain the so
Capacity m< 20,

respectivelin, (06 Marks)
b. Sort th y 2, 9 7,6, 5 8 by heap sqn Show the intermediate steps. (06 Marks)
-1 sfind single some shoﬁést path for the graph given in
' (08 Marks)
7 Module-4
graph given m %’ Q7 (a) using Floyd’s algorithm.
(10 Marks)

¢ Fig.Q7(a)

b. Apply bottom up d programming algorithm for the following instance of the

knapsack problem. capacity M = 10.
Item | Weight | Value
1 7 427
2 3
3 4 40
4 5¢ | 25

(10 Marks)30
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¢ R P G HALAKATTL |, ‘ 18CS42
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B R
OR AL, ~ SN
8 a. Apply Bellman-ford algorithm to the graph given in F ) Find the shortest path to all
the vertices from S. 5 (10 Marks)

Starting City = 1
(10 Marks)

sible subsets of w that sum to m. Draw the state

(10 Marks)
tance of knapsack problem by

gelp of state space tree,, sglve the followin
bound algorithm. Kgapﬂck capacity w = 10
ItemNo.| 1 2|3 | 4 "
Weight | 4 7 |5 |3

Val 40 | 42 | 254 W]
alue | %5.?%_

(10 Marks)

10 a. Apply branch & %ound algorithm o ‘solve the TSP for'thé aph given in Fig.Q10 (a).

Consider start cfky‘ as A. Give the sfﬁi,f: S]ﬁace tree. P (10 Marks)
b. Explain the foll &3

(i) . Class NP problems., @% ,g'*

(1) lass P problems

(i) NP complete problem

(iv) NP hard prob éiw? (10 Marks)

%g
r # %k k ¥ ¥
ﬁfj&%f ' 30f3
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g blank pages.

1. On completing your answers, compulsorily draw diagonal cross lines on the remainin

2. Any revealing of identi

Important Note :

50, will be treated as malpractice.

fication, appeal to evaluator and for equations written eg, 42+8

wx [ [ [[]]

Time: 3 hrs. SV ax. Marks: 100

Note: Answer any FIVE full questicns, choosing ONE full questionfrom each module.

1 a
b.
C.

2 a
b.
C.

3 a
b.
&

4 a
b.
(o8

5 a

using FCFS and Round R?abm (Time Quan

- N Module-1
What is Operating System? Explain the role of operating system from different view points.

. (05 Marks)
With a neat diagram, describe the storage structure 2 '&D structure of operating system.

~) (10 Marks)
Explain the dual medeof operation of an operating system. (05 Marks)

List and %p‘laﬁi the services provided

_ y operating system for the user and efficient
operation of system. # (06 Marks)
Describe the implementation of interprocess communicagjon using shared memory and

message passing. A 1w (08 Marks)
Explain the different states of a process, with a neat digfram. (06 Marks)
% LY Module-2 \)
Explain different types of multithreading modg % (07 Marks)
Explain different scheduling criteria in proge ﬁeduling co (05 Marks)
Consider the following set of processes witht burst time (;
iy’ Process | Arrival Time
Pl #, YO
P2 BT 1
B
[ 3 4

Compﬂute‘ihe average waiting fire and averagegturnaround time for the above processes
. 2 ms) scheduling algorithm. (08 Marks)

8

What is critical SQC%}OH problem? What are the requirements that solution to the critical

reaction problem must satisfy? %, (06 Marks)
With an example, explain the Peterson’s solution for critical section problem and prove that

all the three requirements are prgsei'\fed. _ (07 Marks)

Show how semaphores proyide solution to reader writers problem. (07 Marks)
%) Module3

What is deadlock? What are the necessary conditions an operating system must satisfy for a

deadlock to occur?, . (05 Marks)

| of 2
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Determine whether the following system is in safe state by Usmg Banker’s algorithm.

Process | Allocation | Maximum | Available
A B C|lAB:C|A B C
Po 0 1 0| ™5 3(3 3 2
P, 2 0 o0l/e. 72 2
P, 3 0,28 0 2
P 2 1912 2 2
Py 0 9. 014 3 3
If a request for Py arrives for (1 0 2]

an 'the request be granted 1mmedzate1y (10 Marks)

Discuss the various approaches deadlock recovery. (05 Marks)
A -
With a neat diagram, expfain,the various sieps of address bmdmg (07 Marks)
Distinguish between i at and external fre gmenzaﬁmn (04 Marks)
What are Translation L ide Buffer (11.B)? Exp§am TLB in detail with a simple paging
system with a neaf diagram. (09 Marks)
&

Describe ti@steps in handhng a page fault. (10 Marks)

reference string 7,0 1,40304230321201701
“and all are initially empty. How many page faults
) LRU  (i11) Op m\ai Page replacement (10 Marks)

&
OR & U
Explain briefly the vari rations performed onf»ﬁles (05 Marks)
Explain the various types 6f directory struc EL{[‘%@%I”[}I aneat dlagramzg (10 Marks)
Explain the va.nou acdess methods of files. & - (05 Marks)

@) FCF (ii) SSTF i (10 Marks)
Expl% S matrix mog . (10 Marks)
(05 Marks)
(08 Marks)
plementatlon n Lmux (07 Marks)

"a_g_-,é: * % %
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Fourth Semester B.E. Degree Examination, Dec.2023/Jan.2024
Microcontroller and Embedded Systems

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
Explain ARM core data flow model with neat diagram. (08 Marks)
List and explain ARM processor modes. Also explain ARM core changing from user mode
to interrupt request mode on an exception, with a neat diagram. (08 Marks)
Differentiate: Microprocessor vs Microcontroller. (04 Marks)
OR
What is pipeline? Compare ARM7 three stage pipeline, ARM9 fire-stage pipeline and
ARMI0 six stage pipeline. - (08 Marks)
Explain exception of interrupt. Narrate interrupt vector table. (08 Marks)
Write a short note on Hardware extensions for a ARM core. (04 Marks)
Module-2
Explain single register load store addressing modes with examples. (08 Marks)

Explain the program status register instructions. Also write a code fragment to.
1)  Copy the cpsr into register rl
11)  Clear bit 7 of rl

i) Copy the register 12 back to cpsr. (08 Marks)
Explain the following ARM instructions with examples:

)BIC  ii)) MRS i) STMIB  iv) SWP. (04 Marks)

OR
With neat diagram and example, explain block memory transfer in the memory map using
load-store multiple instructions. (08 Marks)
Explain stack operation of ARM processors. Also explain the load-store multiple addressing
aliases available to support stack operations. (08 Marks)
Explain software interrupt instruction with its syntax. (04 Marks)
Module-3
Write a function in assembly that can sum any number of integers. The argument should be
the number of integers to sum followed by a list of the integers. (08 Marks)
What is an Embedded system? Explain the different classifications of embedded systems.
Give example for each. (08 Marks)
Write the difference between microprocessors and microcontrollers. (04 Marks)
OR

What is Programmable Logic Device (PLD)? What are the different types of PLDs? Explain
advantages of PLDs in embedded system design. (08 Marks)
What is 7-segment LED display? What are two different configurations of 7-segment LED
display? Explain. (08 Marks)
Differentiate sensors v/s actuators. (04 Marks)

1 of2
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Module-4
What is hardware software co-design? Explain the fundamental issues in hardware software
co-design. (08 Marks)
Explain the product life-cycle curve of an embedded product development. (08 Marks)
What is the difference between compiler and cross compiler? (04 Marks)
OR
Explain different embedded firmwave design approaches in detail. (08 Marks)
Explain sequential program model. (08 Marks)
Differentiate ‘C’ versus ‘Embedded C’. (04 Marks)
Module-5
What is Kernal? What are the different functions handled by Kernal for a general purpose
0S? | (08 Marks)
What is Task Control Block (TCB)? Explain structure of TCB. (08 Marks)
Differentiate between thread and process. (04 Marks)
OR
Explain different techniques available for embedding firmwave into the target board for a
non-os based embedded system. (08 Marks)
Explain structure of a process and explain process life cycle with various activities involved
in the creation of process. (08 Marks)
Write a note on Remote Procedure Call (RPC) mechanism for IPC. (04 Marks)
TEEE
20f2
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Fourth Semester B.E. Degree Examination, Dec.2023/Jan.2024
Object Oriented Concepts
Time: 3 hrs. Max. Marks: 100

S

g P

Note: Answer any FIVE full questions, choesing ONE full question from each module.

_ Module-1
Explain the various features of Object Oriented Concept. (08 Marks)
Explain function overloading with an example. (08 Marks)
Explain type conversion with an example. ' (04 Marks)
_ OR
List properties of friend function. Write a C++ program to add two numbers using friend
function. (08 Marks)
What is an inlife. function? Write a C++ program to find the maximum of two numbers
using inline function. 4 (08 Marks)
Explain scope resolution operator with an example. (04 Marks)
“Module-2

List characteristics of constructor. Explain default constructor with an example. (08 Marks)
Explain with examples, ;
(1) Array and Objects

(11) Destructors (08 Marks)
Write short notes on namespace with example. (04 Marks)
List and explain Java Buzzwords. (08 Marks)
Describe the program to calculate:the average among the elements (4, 8, 10, 12) using for
each in Java. How it is different from for loop? (08 Marks)
Explain switch case with an example. : (04 Marks)

: Module-3
Explain the concept of Inheritance and'its classification in Java. (08 Marks)
Explain exception handling mechanism with an example. (08 Marks)
Write short notes on this keyword with an example. (04 Marks)
4 OR
Explain the Java garbage collection. (08 Marks)

Discuss the following terms with an example :
(i)  Super keyword "

(1)  Final keyword (08 Marks)

Explain the method overriding with an example. (04 Marks)
: Module-4

Explain the packages in Java with an example. (10 Marks)

Explain the interfaces in Java using suitable code. (10 Marks)

42
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OR
Explain the concept of multithreading in Java. Explain how to make class threadable?
(10 Marks)
With a syntax, explain is Alive ( ) and Join ( ) with suitable program. (10 Marks)
Module-5 |
What is an applet? Explain the life cycle of the applet. (10 Marks)
Write a short notes on :
(1) Event listener interface ;
(11) Event classes (10 Marks)
~ OR
Explain the following with suitable code :
JButton
JLabel
JComboBox
JShder (20 Marks)
O =
20f2
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Module-4
With a neat flow diagram, illustrate the working of CSMA/CA protocol. (10 Marks)
Explain the three channelization protocols in the data link layer. (10 Marks)
OR
With neat FSM state diagram at the sender and receiver, explain stop and wait protocol.
(10 Marks)
With necessary diagrams, explain any two eontrolled access protocols. (10 Marks)
Module-5
Describe the frame format of standard Ethernet. (10 Marks)
With necessary diagrams, explain the architecture of IEEE 802.11 standard. (10 Marks)
OR
With neat diagram, explain the Bluetooth architecture. (10 Marks)
Explain the operation of cellular telephony. (10 Marks)
# %k ok o# ok

B8.L.C.E. ASSOCIATIONC:
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USN \ \ 18CS46
Fourth Semester B.E. Degree Examination, Dec.2023/Jan.2024
Data Communication
Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choesing ONE full question from each module.

Module-1
With a neat diagram, explain the components of data communication. (06 Marks)
With necessary diagrams, give the advantages and disadvantages of star and mesh topology.
' (08 Marks)
A channel with a 1-MHz bandwidth has a SNR value 15. Calculate bit rate and signal levels.
(06 Marks)
OR

What is data. communication? Explain the fundamental characteristics of data
communication. (06 Marks)

With a neat diagram, explain encapsulation and decapsulation process in TCP/IP model.
(08 Marks)

Calculate the propagation time and the transmission time for a 2.5 Kbyte message, if the
bandwidth of the network is 1 Gbps. Assume that the distance between the sender and the

receiver is 12,000 km and that light travels at 2.4x 10" m/s. (06 Marks)
Module-2
With a neat diagram, illustrate pulse code modulation encoder and decoder along with
quantization levels. (12 Marks)
Represent sequence 01001110 using polar NRZ-L, Manchester, AMI and psuedoternary line
coding schemes. (08 Marks)
OR
With appropriate diagrams, explain transmission modes 1n physical layer. (10 Marks)
With necessary diagrams, explain amplitude shift keying and frequency shift keying along
with the implementation and bandwidth requirements. (10 Marks)
Module-3
What is spread spectrum? Describe two different techniques to spread the bandwidth.
(10 Marks)

Four channels are multiplexed using Time division multiplexing. If each channel sends
100 bytes/s-and we multiplex 1 byte per channel, show the frame travelling on the link, the

size of the frame, the duration of a frame and bit rate for the link. (10 Marks)
OR

With appropriate diagrams, explain frequency division multiplexing and wavelength

division multiplexing. (10 Marks)

A bit stream 10011101 1s transmitted using the standard CRC method. The generator
polynomial is x” +1. What is the actual bit string transmitted? Suppose the third bit from the
left 1s inverted during transmission. How will receiver detect this error? (10 Marks)

45
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Fourth Semester B.E. Degree Exammatlon, Dec.2023/Jan.2024
Design and Analyms of Algorithms

Time: 3 hrs. @ .~ Max. Marks: 100
. Note: Answer any FIVE full questions, choosing ONE full question from each module.
g _
g Module-1
s 1 a. Design an algorithm to search an element in an array using sequential search. Discuss its
z efficiency in best, worst and average cases. (08 Marks)
s b. Give the general plan for analyzing any non recursive algorithm. Write an algorithm to
‘ g check whether array elements are distinct. Discuss its efficiency. (08 Marks)
gré c¢. Define Big Oh (O) and Big Omega (Q) notations.. (04 Marks)
) OR
Eno”c 2 a. Discuss the various steps in algorithm design and analysis process with the flow diagram.
% é What are: the criteria satisfied by any algorithm. (08 Marks)
5 & b. Give the general plan for analyzing any recursive algorithm. Write and solve the recurrence
25 relation to find the solution for Tower’s of Hanoi problem. (08 Marks)
‘é ‘§ ¢.  Write an algorithm to sort ‘n’ number using selection sort method. (04 Marks)
s¢
=8 Module-2
g = 3 a. Design an algorithm to sort ‘n’ numbers usmg QUle sort. Apply the algorithm for the data
5 35,20, 15,45, 10, 60, 15, 70.
gm 2 Each time, show the splitting position. : (08 Marks)
2 5 b. Discuss the general Divide and Conquer method along with contml abstraction. Write the
2 g recurrence relation for divide and conquer. (06 Marks)
E z c.  Write an algorithm sort the numbers using insertion sort. Discuss its efficiency. (06 Marks)
55 |
i 5& OR
g = 4 a. Obtain the Topological sequence for the following graph using i) Source removal method
g2 u) DFS based aigonthm [Refer Fig. Q4(a )]
ol
= =0
£ .8
§ &
=B
CZ Fig.Q4(a) (07 Marks)
— o b. Design an algorithm to $ort numbers using merge sort. Write the complexity of merge sort.
E (07 Marks)
‘ €. Write recursive algorithm to find maximum and minimum element in an array. Construct
g tree of recursive call for the data,
g 22, 13, -5, -8;45; 60, 17, 31, 47 (06 Marks)
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Module-3 by
a. Write an algorithm to solve Greedy knapsack problem. Find an optimal solution to the
knapsack instance n = 7,m=15(P,P,.... P7)=(10,5,15,7,6, 18, 3) and
(Wi, Wz ... wp) = 12.3,5,7,1,4, 1) using Greedy method. (10 Marks)
b. Design Prim’s algorithm to find the minimum cost spanning tree. Apply Pr,
Write an algorithm to construct heap using Bottom-up approach. Apply both bottom-up and
Top down method to construct the max h‘éap-_-for the data 12, 23, 45, 28,55, 15, 67, 33.
' (10 Marks)
- OR :
a. Design Prim’s Algorithm to find the minimum cost spanning tree. Apply Prim’s algorithm
for the following graph in Fig.Q6(a).

@7

s

6 @&
Fig.Q6(a) (10 Marks)
b. Write Huffian’s algorithm. Construct Huffman tree and find the code for each character.
| Characters : A [%’B C ‘% D | E _!
" Probability : 04 [ 01 02 > 0.15 | 0.15
(10 Marks)
Module-4

a.  Write Floyd’s Algorithm to solve all pairs shorted path problem. Apply Floyd’s algorithm
for the following graph in Fig.Q7(a). ;

2 ‘>z
530
- FigQ7(a) : (10 Marks)
b.  Write the pseudocode for comparison counting sort. Discuss its efficiency. (06 Marks)
€. Write Bellman and Ford Algorithm to compute the shortest path. (04 Marks)
OR

a. Discuss general dynamic programming approach. Find the optimal tour for the salesperson if
he starts from ¢ity 1, using dynamic programming, Graph and the distance matrix are given.
[Refer Fig.Q8(a)]

@ 1 2 3 ¢4
Lo 10 15 20
215 0 9 10
¢ 5 316 13 0 12
L (10 Marks)
b.  Write pseudocode for Hors pool’s string matching algorithm. (06 Marks)
. Write Warshall’s algorithm to compute Transitive closure. (04 Marks)

47
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Module-5 ;
Discuss general Backtracking technique. Construct:state space tree to solve Four Queens
problem. s, (08 Marks)
Discuss the following : T3
1) Graph coloring problem and its solution using Backtracking.
11) Branch and Bound technique to solve knapsack problem. i (12 Marks)

‘OR
Discuss general branch and bound technique. Construct state space tree to solve the
following assignment problem with 4 jobs and 4 persons. Assignment cost is given.

1 2 3 4 .
al9 2 758
C= BI6 g 7—I (08 Marks)
c|5mB" 1 8
di7 6 9 4J

Discuss the following :
1) Sum of subset problem and solution using backtracking

z S
i1) P, NP and NP complete problem. (12 Marks)

# K ok ok ok
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Fourth Semester B.E. Degree Examination, Dec.2023/Jan.2024
Microcontroller and Embedded Systems
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, chioosing ONE full question from each module.
'a‘M_odule-l
1 a. Explain with neat diagram, about’ ARM core data flow model. (10 Marks)
b. Define RISC architecture. Comparewith CISC processors.. (10 Marks)
4 OR
2 a. Define pipelining? Explainhow it helps the program execution. (10 Marks)
b. Explain the major design rules related to RISC philesophy implementation. (10 Marks)
3 a. Write a program.fo find sum of first 20 integer numbers. (10 Marks)
b. Explain about load store instructions in ARM with example. (10 Marks)
iy, OR
4 a. Writeaprogram to find the factorial of a number. (10 Marks)
b. Write a program to find largest and smallest number in-an array of 16 numbers. (10 Marks)
o g Module-3
5 a. Write a program to arrangé a series-of 32 bit numbers in ascending’descending order.
: (10 Marks)
b.  What are the different types of memories used in Embedded system design? (10 Marks)
6 a. Write a program to count the number of ones and zeros in two consecutive memory
locations. : (10 Marks)
b. Write a program to display *Microcontroller’ message using Internal UART. (10 Marks)
_ Module-4
7 a.  Explain classification of embedded systems. (10 Marks)
b. Write a program and explain about interface of DC motor. (10 Marks)
.+ OR
8 a. Explain the characteristics of embedded systems. (10 Marks)
b. Write a program to demonstrate the use of external interrupt to toggle an LED on/off.
(10 Marks)
£in Module-5
9 a. With neat diagram, explain operating system architecture. (10 Marks)
b. Explain steps involved in selecting RTOS. (10 Marks)
%,/ OR
10 a. Expla?n the concept OI‘Qead lock with example. (10 Marks)
b. Explain types of operating systems with example. (10 Marks)

S TR AT VO AL TG
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Fourth Semester B.E. Degree Examination, Dec.2023/Jan.2024
Operating System

Time: 3 hrs. - Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from. each module.
Module-1 v 4
_ 1 a.  Define Operating System. Explain the role of operating system with respect to user view and
S system view. . A, (06 Marks)
g b. With a neat diagram , explain dual mode operation. &Y (06 Marks)
E . Briefly explain the services provided by the operating system that are helpful to the user.
Z = ' (08 Marks)
3 “a OR -~
2 2 a. Define process. Explain the different characteristics of scheduling criteria. (06 Marks)
& b. Differentiate between long term and short term schedulers. (04 Marks)
s ¢. Define IPC. Explain shared memory and message passing mechanisms. (10 Marks)
= :
y Module-2
3 a Withaneat figure, discuss various multi-threaded models. (06 Marks)
b. List outdifferent threading issues. Explain any two. (06 Marks)

c. Consider the following set of processes. i
1) Draw the Gantt chart showing the execution of these processes using non-preventive SJF
and SRTF scheduling algorithms, W5
i1) Compute turn around time and waiting time.

iil) Compute the average turmn around time and average waiting time,

Process | Arrival time | Burst time

gonal cross lines on the remaining blank pages.
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T; (08 Marks)
é

E8 4 a quirements to be met by a solution to the critical section problem?
a5 Explain. o , (06 Marks)
§ ;3‘ Briefly discuss monitor solution to the dining philosopher problem. (08 Marks)
__g' :5.- ¢. Write a short note on semaphores. : (06 Marks)
Z» 5 a Define deadloek. Explain the niecessary conditions to arise deadlock. (06 Marks)
23 b. Consider the followin g snapshotof a system.

g 5 Allocation Maximum Available

g E A B C e ABC A B C

B Po 0 1 o Z 8 3 3 3 2

F P, 2 4 0 3 2.2

= P, 3 0 2 9 0 2

g Py 2 4 .1 2 2 2

5 Py OL3Q™ 2 4 3 3

E Answer the following question using Bankers Algorithm.

1) Is the system in a safe state?

i) Ifa request from Py arrives (1,0, 2) can the request be granted mmediatelv. 110 Ma ot
€. “A safestate is not deadloels cemrn . el N
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OR
With a neat diagram, explain paging hardware with TLB. (08 Marks)
Define address binding explain multi-step processing of a user program. (06 Marks)
Given five memory positions of 100 KB, 500 KB. 200 KB, 300 KB and 600 KB (in order),
how would the first fit, best fit and worst-fit-algorithms place processes.of 212 KB, 417 KB,
112 KB and 426 KB (in order)? Which algorithm makes the most efficient use of memory?

(06 Marks)
Module-4 ;
Define demand paging. With a neat diagram explain the steps in handling page fault.
- (08 Marks)
Consider the following page reference string
1,2,3,4,2,1,5,6,%%.2,3,7, 6,3.2,1,2,3,6
How many page faults. would occur for the LRU, FIFO and optimal page replacement
algorithms? Assume frame size is 3. (12 Marks)
OR
Define file. Explain different operations can be performed on the file. (07 Marks)
Explain different file access methods. (09 Marks)
List out different allocation methods. Explain any one. ; (04 Marks)
Module-5

Suppose that a disk has 5000 cylinders numbered 0t04999. The drive is currently serving a
request at cylinder 143 and the previous 1'equest?Was at cylinder 125. The queue of pending
requests, in FIFO orderis, .
86. 1470, 913, 1774, 948, 1509, 1022,/1750, 130

Starting from the current head position, what is the total distance (in cylinders) that the disk
arm moves to satisfy all the pending requests for each of the following disk-scheduling
algorithms? '

i) FCFS 1) SSTF iii) SCAN iv) LOOK (12 Marks)
Write a short note on Access Matrix. o (08 Marks)

OR
Write a short note on the following :
Components of Linux system
Process Management
File System
Interprocess communication : (20 Marks)

% ok ok kK
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Fourth Semester B.E. Degree Examination, Dec.2023/Jan.2024

Complex Analysis, Probability and Statistical Methods

Time: 3 hrs.

State and prove Cauchy’s Riemann in polar form.

Determine the analytic funetion f(z) = u + iv given that the real part

u = e*(x cos 2y — ysin2y).
(2,4)

Evaluate : j(’2y +x7)dx + (3x — y)dy along the parabola x = 2t, y = t* + 3.

(0.3)

OR
State and prove Cauchy’s integral theorem.
Evaluate J-——e-— dz where C :|z |=3.
(z+1)z-2)

c

A2

(&}

"‘\2
(&)

ox

If f(z) is analytic show that { S 5 }' f(z)’=4[f'(2) .

Module-2

Obtain the series solution of Bessel's differential equation :

-

3déy dy 2 2 N
X" —g P+ (X" -n" )y =Y
dx~ dx )y

3 1
If o and f are roots I,(x) = 8 then prove that {7, (ax)J, (Bx)dx =0.
: 1]

-Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.

(06 Marks)
(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

If x> +2x? —x+15a Py(x) +bP (x) + cPy(x) + dP;(x) find the values of a, b, ¢, d. (07 Marks)

OR

-

1 4"
Prove that P_(x)= : x“=-D"|
(%) 2" .n! dx” [( ) ]

Prove that P,(cosf)= %(3 cosB+5cos30).

2
Prove that J_, (x) = V'— COSX.
X

lof3

(06 Marks)

(07 Marks)

(07 Marks)
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Module-3
Find the coefficient of correlation and obtain the lines of regression for the following data :
x|[1f2|3 |4 |5 6.7 [8 |9
ylo|8]1o]12]11}13/14]16]15

(06 Marks)
The equations of regression lines of two variables x and y are x = 19.13 — 0.87y and
y = 11.64 — 0.50x, find the correlation coefficient and means of x and y. (07 Marks)
Fit a curve of the form y = a + bx for the following data hence find y atx = 15.
x| 143(4[6|8[9[11]14
yil|2(414(5(7| 8|9
; (07 Marks)

OR
If the variable x and y such that :
1} X+ y has variance 15
11} X —y has variance 11
111) 2x +y has variance 29 find o,, o, and coefficient of correlation. (06 Marks)
Fit a parabola y = a + bx + ¢x’ to the following data :
x| 1|23 4 5 6 7
y 235297 |165|94 355,544

(07 Marks)
Fit a curve of the form y = ax” for the following data :
X 1 2 3 4 5
Yo 0.5 2 4.5 8 125
' (07 Marks)
Module-4
The p.d.fof a variate x is given by the following data :
X -2 =1 0 1 2 3
Px)| 01| K |02 | 2K }03 | K
Find the value of K. Also find P(x > 0) and P(-2 <x < 2). (06 Marks)
Derive the mean and variance of the Binomial distribution. (07 Marks)

If the mean and standard deviation of the number of correctly answered questions in a test

given to 4096 students are 2.5 and +/1.875. Find an estimate of the number of conditions
answering correctly 1) & or more questions 1ii) 2 or less. (07 Marks)

OR
The number of accidents in a year to taxi drivers in city follows a Poisson distribution with
mean 3. Out of 1000 taxi drivers find approximately the number of the drivers with :
1) No accident in a year
11) More than e accident in a year. (06 Marks)
X
Find the value of C'such that f(x)=1g ¢ Y<X<3 isp.df Also find P(1 < x<2).
0  elsewhere

(07 Marks)
In a normal distribution 31% of the items are under 45 and 8% of the items are over 64. Find
the mean and standard deviation of the distribution. (07 Marks)

b P e §
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Module-5 =
x and y are independent random variable, x takes wvalues 2, 5, 7 with the probability
11 ; . L 11
5] respectively. y takes the values 3,4, 5 w_ithhprobablllty 575"
1) Find the joint probability of X and Y _
ii) Show that the covariance of X and Y is equal to zero. (06 Marks)
Define : L %
1) Null hypothesis
ii) Type—Iand Type — II errors
111) Degree of freedom _
iv) Level of Significance. : (07 Marks)

4 coins are tossed 100 times and the following results were obtained. Fit a binomial
distribution for the data and test the goodness and fit. (y5; =9.49 for4 pd.f). (07 Marks)

Ny, OR
In a hospital 230 females and 270 males were born in a year. Do these figures confirm the
hypothesis that sexes are bomn in equal propertions. (10 Marks)

Random sample of 1000 engineering students from a city A and 800 form city B were taken.
It was found that 400 students in each of the sample were from payment quota. Does the
data reveal a significant different between the two cities in respect to payment quota
students? (10 Marks)

# ok ok ok ok
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Fifth Semester B.E. Degree Examinatmn, Dec. 2023/Jan 2024
Management and Entrepreneutshlp for IT Industry
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, c@g@mg ONE full questionﬁfrz;}’; each module.
\ Wlodule-1
1 a  Define Management and bring out iis characteristics. (06 Marks)
b. Explain the skill set required for different levels of Managers. (08 Marks)
c. Briefly explain the roles of Manager. (06 Marks)
OR
2 a. Define Planning. Explain the importance of Plannmg (06 Marks)
b. Briefly explain the steps in Planning. (08 Marks)
¢. Explain the process of Staffing selection. _ (06 Marks)
Module-2
3 a  Explain Maslow’s need Hierarchv theory of motivation. _ (06 Marks)
b. Briefly explain the leadership styles . ) (06 Marks)
c¢. Define Directing and explain bricfly its important rqu&ements (08 Marks)
OR .
4 a Explain the steps involved in the process of gontrollmg (06 Marks)
b. Explain the importance of Communication: (06 Marks)
c. What are the techniques used to e .stabhsﬁ con’troi? (08 Marks)
ﬁ %ule-S
5 a Define Entrepreneurshlp Explain brleﬂy stages of Entrepreneurship. (08 Marks)
b. Differentiate between Entrepreneur and lntrapreneur (06 Marks)
. Exp[am Market Feasibility stud} (06 Marks)
OR
6 a. . What is the role of Ezltrepreneurw 1up In @C&nemlc development? (08 Marks)
b. % Discuss Technical and Financial l=d51h111fystudy (06 Marks)
¢. What are the sources of Business ideas? (06 Marks)
| ‘) Module-4
7 a. What 1s Project Report? Explain the guidelines provided by Planning Commission for
preparation of Project Report, (10 Marks)
b. Explain Marketing Management and Supply Chain Management. (10 Marks)
OR
8 a What is ERP? Discuss the importance of ERP to a Company. (08 Marks)
b. Explain types of Report and methods of Report generation. (12 Marks)
1 of2
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Module-5
Write a short notes on :

1) DIC 1) NSIC. (10 Marks)

Discuss on case study of Microsoft Multinational Company Establishment. (10 Marks)
OR

What do you mean by MSME? (02 Marks)

List out the characteristics of MSME. (08 Marks)

Define IPR and explain different forms of [PR. (10 Marks)

% % * &
Wﬁ 4
| %’f?
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 4248 = 50, will be treated as malpractice.
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USN Fﬁﬁ ‘5‘ 18CS52
Fifth Semester B.E. Degree Examinatio
Computer Networks and Securlty
Time: 3 hrs. My, Max. Marks: 100
Note: Answer any FIVE full questions, choesing ONE full question Srom each module.
Module-1
1 a Consider an ecommerce site that wants to keep purchase TBLOI'd for each of its customer.
Describe how this can be done with cookies. - (10 Marks)
b. Describe in detail the services provided by DNS with neat dxagram explain the resolution of
DNS query by DNS server with the help of iterative method. (10 Marks)
OR
2 a. Define HTTP. Explam w1th neat diagram the HT TP request and response method.
(10 Marks)
b. Tllustrate how user 1 and user 2 can send and receive mail with the help of SMTP, POP,
IMAP protocois ; (10 Marks)
“Module-2
3 a With neat dlagram describe the various fields of UDP segment and with the help of an
example explain how UDP will compute the clock sum. (10 Marks)
b. With the help of FSM explam the operation of GBN protocol. S (10 Marks)
' OR
4 a. Explain with neat dlagTam all the fields of a TCP segment. (07 Marks)
b. Explain the following related to TCP connection management:
1) Three way handshake Ty,
1)) Closing of'the TCP connection. (08 Marks)
c.  Write a note on pipelined protocols. (05 Marks)
' . 1 Module-3
5 a Withan example explain distance vector algorithm. (10 Marks)
b. Mention the three differences between distance vector an link state protocols. (03 Marks)
¢. ' Explain about routmg table by using rip protocol in a router. (07 Marks)
B _ "OR
6 a Withan examp%e explam link state algorithm. (10 Marks)
b. Explain with neat diagram, different hierarchy in OSPF router. (06 Marks)
c. Write a note on comparlson of Interior Gateway (IGP) and Exterior Gateway (EGP)
protocol. - (04 Marks)
Module-4
7 a. Explain the various stages of RSA algorithm also show the encryption and decryption
processforp=3 q=11 e=7 M=9, (10 Marks)
b. With neat diagram, explain DES algorithm and Fiestel structure. (10 Marks)

1ot
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OR
Apply RSA and encrypt and decrypt the following a = 3 b = 1 l e=3 M=09. (07 Marks)

Write a short note on firewalls. (05 Marks)
Explain Diffie Hellman key exchange protocol and prove that two keys K; and K; are equal.

(08 Marks)

Module-5
With neat diagram explain the working of CDN (C ontent Dlstnbutlon Network) (07 Marks)
With neat diagram, explain HTTP streaming. y % (07 Marks)
Write a note on Audio and Video propert;es . *, (06 Marks)
OR
With neat diagram, explain the Session Initiation Protooel (SIP) and call establishment
process. ! (10 Marks)
Explain UDP and DASH streammg 3 (10 Marks)
% % %k k %
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Fifth Semester B.E. Degree Examination; Dec.2023/Jan.2024

Database Managemgn,t System

Time: 3 hrs. Y, Max. Marks: 100

Note: Answer any FIVE full questions, c__l_gp_c;iﬁs’“ing ONE full question from each module.

Module-1 -
List out and discuss the main characteristics of the database approach and how it differs
from traditional file systems. (10 Marks)
What is the goal of three-schema architecture? How it is defined at different levels?
& P L 4 (05 Marks)
When will the recursive relationship be used? Explain it with some examples. (05 Marks)

%, o OR

A university databse. contains information about professors (identified by a SSN) and
courses (_identi_ﬁed'-by a course ID). Each of the following situations concerns the
relationship set between the teacher and the student. Draw an ER diagram for each situation
(assuming that no further constraints hold).

1) Professors can teach the same course over several semesters and each offering must be

recorded. _

i) - Each professor teaches exactly one course. _

i)  Each professor teaches at least one course and some professors teach multiple courses,
iv) Each professor teaches at least one course“and some processors must teach all the

courses. ) - _ (10 Marks)

What is the difference between logical and physical data independence? Which one is harder

to achieve? Why? 7 L% (05 Marks)

Discuss the advaq;ages that must to be utilized by the DBA..- (05 Marks)
o) Module-2 "

Justify the following statements: -
1) Handling null values is difficult
ii)  Relations must have akey

i) Weak entities do not-have their own key attributes. (06 Marks)
Find the results of these expressions for the relational schema R and S.
ke sB - - °§

A|B|C €|D|E

1 1213 £Rl? 2 |4

21215 T34 71

314 1L |51 06|43
14 1213 |2 41213}
1) RusS
M RNS
m)R-§
iv) R>«S

RA=SC
& DS

V) (I v (10 Marks)

How does SQL implement the entity integrity constraints of the relational data model?

(04 Marks) 99
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OR o U
How are the OUTER JOIN operations different ﬁ'Om;.-tﬁ; INNER JOIN operations?

b wf (04 Marks)
Outline the steps to convert the basic ER model £0 relational database scheme. (10 Marks)
Consider the following tables: My, o

Works (Pname, Cname, Salary) _|-Pname = Person Name
LIVES (Pname, Street, City) By
LOCATED-IN (Cname, City) " Mgrname = Manager Name
MANAGER (Pname, Mgmame)

Write the SQL for the following: Py
1)  Find the names of the persons who live and work in same city.
i)  Find the names of the persons whose salary is more than that all of the ‘oracle’

employees. : =
i) List the names of the people who work for the .company ‘Wipro® along with the city

they livein. (06 Marks)
- Module-3

Consider the following database:

Employee (Name, SSN, address, salary, superssn, dno)

DEPT (Dname, Dno, mgr_ssn)

PROJECT (Pname, Pno, ploc, Dnum)

WORKS_ON (ESSN, pno, Hours)

DEPENDENT (ESSN, DepName, relationship).

Write the SQL query for the following: _ : e

i) For each project.on which more than:2 émployees work. retrieve the project no,
project name and the number of employges who work on the project.

i) Retrieve the names of all employees who have 2 or more dependents.

i) Retrieve the names of all employees who do not have supervisors.

iv)  Retrieve name of each employee who work on all projects controlied by dept. Nos5.

V). Create a view which can retrieve dept, Name, no of employees and total salary of the

dept. _ wy (10 Marks)
When are stored procedures useful? Give an example. (05 Marks)
Explain the three-tier application architecture. . (05 Marks)

OR

Explain SQL triggers with examples. (06 Marks) '
Explain various JDBC classes and interfaces available with the sample code. (06 Marks)
Consider the database given in Q.No.5a. Write the SQL for the following:
1) Retrieve the number of employees in ‘CSE’ department.
i)  Retrieve the names of managers who do not have dependents.
i) Retrieve the names of employees who do not work on any project.
iv)  List the names of all employees who are directly supervised by “‘Anil’. (08 Marks)

20f3
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Module-4 ___ 155, 2
Why should NULLs in a relation be avoided as far as pﬁSSlble” DISU.ISS the problem of
spurious tuples and how we may prevent it. s (06 Marks)
Consider the following for published books: :
Book (Btitle, author-name, Btype, Listprice, Authe:r Aft publisher)
Btitle — publisher, Btype
Btype — listprice
Author_name — author-aff
What 1s the key?
1) What normal form is the re lation. m‘? Exp lain your answer.
1) Apply normalization until you cannot decompose the relations further. State the

reasons behind each decomposition. B (08 Marks)
Define SNF. Why 5NF is algrf Qalfed as PINF? % (06 Marks)
% & h
k- %‘ OR

Consider the following. dccomposnlon for the reiatton shema R.
Determine whether each decomposition has lossless join property with respect to F. Also
determme which normal form each relation in the decomposition is in.

- IR],R__ Rf}_.?RiJR‘_.f —{A,B,C,D;,- RL _{D'}-Efa R4 tF.* GvH}: R3 :{B!F}a
= {D, i,'.__i}',' F={(A,B)—> {C},{A} > {D,E'l,{B} —{F},{F} = {G,H},{D} - {I,]}}.
(08 Marks)
DlSCubS the purpose of Boyce-Codd normal form. Describe how BCNF differs from and is
stronger than 3NF. [llustrate your answer with an example. (06 Marks)
List and narrate the informal guidelines for a relat-iqgaléc hema design. (06 Marks)
S Module-5 =~ Ty
Explain in detail the demmbie properties of transactions. (06 Marks)
Describe 2 phase locking techniques for concurrency control (10 Marks)
State and exp[am Mﬂ-phase commit protoco] Y ¥ (04 Marks)
OR
Describe the 3 phases of the ARIES recovery method. (06 Marks)
List the different deadlock prevention schemes. (06 Marks)
Draw a state diagram and dlscuss the typical states that a transaction goes through during
execution. _ . (08 Marks)
| x % ¥ 4
3of3
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USN VYo e jpwm', ; 18CSS4
Fifth Semester B.E. Degree Exammanéﬁf”'n""é'c‘fz‘o"z’iim 2024
Automata Theory and Computability
Time: 3 hrs. | Max. Marks: 100

Note: Answer any FIVE full questions, choesing ONE full question from each module.

_ Module-1
1 a Construct the DFSM for the fo!lowmg languages :

(i) L={W|Wefa,b}|W does not contain the substrmg aab}

(11) L={W|We {a,b} ‘where W ends either with a b or b aj (08 Marks)
b.  Minimize the given Fig. Q1:(b) DFSM by applying min DFSM method. (08 Marks)

Flg Ql (b)
c. Explain the operatmns on strings and languages. (04 Marks)
OR
2 a. Byapplying ndfsm to dfsm convert the given Fig. Q2 (a) DFSM to its equivalent DFSM.

(10 Marks)

Fig. Q2 (a)

b. Construct DFSM for the language,
L={W|W e{a,b} where W is having even number of a’s and odd number of b’s}

(05 Marks)
¢. Explain the difference between DFSM and NDFSM with example. (05 Marks)
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Module-2
Illustrate that the regular languages are closed under umon, concatenation and compliment?
(10 Marks)
State and prove pumping Lemma for regular languages and prove that the following
langua ges are not regu lar. -

(i)  L=f{a"b"[n>0}

(i) L={Ww*|Wela,b}} b (10 Marks)
OR

Consider the FSM M given in Fig. er (a). Use the fsmtoregx heuristic method to construct a

regular expression that descrlbe L(m) (08 Marks)

‘-—50

\@/

ol
Fig. Q4 (a)

Write the regular expression for the following languages :

() . L=ha™™ |n20m>0

(i) L={"b"/m21n>Ln+m>3] ;

(i) L={W|Wela,b} and/W|is multiples of 3. (06 Marks)
Draw a FSM for the given below regular expressmns

(i) (O+l)0(0+1)0

(11) ab(a+b)'a s \ (06 Marks)

Module-3
Obtain a context free Grammar for the language :

i  L={0"1"|n>0,m20

(i) L=1{012|i=joor j=k|, i,jk204 " (04 Marks)
Convert the following CEG'into CNF :
R={A—a B~ b|bR
A—aB C#C|cC
A— BaC
A— BbC
} where A.is the start symbeol (06 Marks)
Design a PDA to accept the language L= {a“b" In 20}, draw the transition diagram and
show the string acceptance for W=aaabbb. (10 Marks)
; OR
What is ambiguous grammar? Prove that the given grammar is ambiguous : S —(S)[SS|e
(06 Marks)
Design a PDA for the language L= {WC\’\/’R |We {a,b}*} and draw the transition diagram
and show the string acceptance for W=aabcbaa. (10 Marks)
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c¢. Convert the following CFG to CNF B e
R={S - XY e RSSOCIATION'
r BLDEAIS TAMAA
% P untﬁﬁf"‘ifpf.iztk ARATTL . 3
A— Bla 1 DR G IEERNS
Y = bT i OLREDE OV B = 3
T - YIC MRy 3 |
} w B (04 Marks)
Module-4 _
7 a. Design a Turing Machine to accept L={0"1"2" |n 20}. Draw the transition diagram and
show the moves made for the string W =aabbc c. Ll (10 Marks)
b. Explain multitape Turing machine and prove that language accepted by multitape turing
machine is also accepted by singletape turing machine. (10 Marks)
. OR % J
8 a. Explain non-deterministic turing machine and prove that there exists equivalent DTM.
| (10 Marks)
b Design a Turing machine for the language;,
L= {W | W e {_a,b}* where W is a string of palindrome of | odd or even length }
Draw the transition diagram. Show the string acceptance for W = ababa. (10 Marks)
. Module-5
9 a. Explain post correspondence problem. % (07 Marks)
- Explain Halting problem m Turing machine. ) 4 _ (06 Marks)
¢. Explain recursively enumerable language. Y (07 Marks)
OR
10 Write short notes on :
a. Growth rate of function.
b. Classes of P & NP
¢.  Quantum computers. = _ |
d.  Church Turing Thesis ‘e (20 Marks)
L S
64
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USN ‘ l
Fifth Semester B.E. Degree Exammataon Dec 2023/Jan 2024
Application Development using Python

Time: 3 hrs. - Max. Marks: 100

Note: Answer any FIVE full questions,__ c’k::basing ONE full quesﬁoﬁ:ﬁom each module.

Module-l %
1 a. What is variable in program‘? Explam rules for deciarmg variable name. Explain with
example. (05 Marks)

b. Write types of operators.in Python Explain types of operators with examples. (07 Marks)
c. Draw flowchart for if- else-ladder in python. Explam execution of if-else-statement with

example. . (08 Marks)
OR

2 a. Write syntax for deﬁnmg function in Pythan ‘Explain function definition and function call in
Python with the help of example. (05 Marks)
b. What is:scope of variable? Explain types of scopes of variable with examples. Explain use of
‘global’ keyword in Python. : (07 Marks)

¢. Draw flowchart for while control statement in Python Exp]am execution of while control
statement with example. . (08 Marks)

b 7 Module-2 ;

3 a Define list data type of Python With examph: explam how positive and negative index can
be used to access elements of list. (05 Marks)

b. What is tuple data type in Python? Wlth example explam dli"ference between tuple and list
data types. . (07 Marks)

¢. Explan hist data types index( ) append( ), insert( ) and remove( ) methods with examples.

, (08 Marks)

e ; OR

4 a How references are ussd in’ function call in Python. Explain copy module’s copy( ) and
deepcopy( ) functions withrexamples. > (05 Marks)

b. 'Define dictionary data type in Python: Wlth example explain keys( ), values( ), items( )
methods of dictionary data type. (07 Marks)

c. Explain followingstring methods with example:
upper( ), lower{) isupper( ), 1siower() startwith( ), endswith( ), join( ) and split( ).

(08 Marks)
y Module-3
5 a Explain following file related functions with examples open( ), close( ), read( ), readline( ),
readlines( ). (05 Marks)
b. What is Shutil module? bxplam how it is used for copying, moving and removing files and
folders in Pytho,n (07 Marks)
c. With example expiam different file opening modes in Python. (08 Marks)
65
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OR

With example explain walking a directory tree in Python. (05 Marl
Define a regular expression to extract phone number: Using this regular expression write a
Python program to extract phone number (07 Marks)
Write a Python program to create zip file and to extract zip file. Explain these programs with
appropriate comment lines in the code. & (08 Marks)
Module-4 :
What is inheritance? Write and explain Python code for inheritance. (05 Marks)
Explain object oriented features of Python Explain --init( )-- and -str-- methods in Python
class object. (07 Marks)
Write and explain code for pure functlon and modifiers. (08 Marks)
& OR
Explain type-based dispatch concept in Python with help of example. (05 Marks)
Define a time class. Write a Python program to set values to attributes of class and to display
values of attributes of ciaSS (07 Marks)
Explain follewmg terms with examples: c!ass object attribute, operator overloading
Gy, (08 Marks)
Module—S
Write a Python program to download web content and save in file. (05 Marks)
Write a Python program to create. and save excel file. (07 Marks)
With example explain reader and writer objects of ‘csy” medule (08 Marks)
Explain how a ‘run’ objgf,féct_ is used in paragraph object of the word filé to read text.
(05 Marks)
Explain pypdf2 module in Python. Write'a Python code to encrypt pdf file and decrypt a pdf
file. (07 Marks)

List and explain’ Run object text atﬁlbntes Explain each attrlbute with example. (08 Marks)

* ok ok ok %

20f2
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Fifth Semester B.E. Degree Examluaﬁon, Dec.2023/Jan.2024
UNIX Programming

Time: 3 hrs. ,;._:Max. Marks: 100

Note: Answer any FIVE full questions, fg?i_z;msfng ONE full question frdﬁi each module.

Explain with a neat block diagram, architecture of UNIX operating system. (08 Marks)
What is a parent child relationship? With the help of neat diagram, explain UNIX file
system. P (06 Marks)
Explain the commands to.add, modify and delete a user. (06 Marks)
List and explain the silent features of UN X operating system. (08 Marks)

What are intemal and external commands in UNIX? Explain with any two examples in each
type command used to identify wh ether command is internal or external command.

" : (06 Marks)
In brief explain the following commands with example .
Jear i)mv  di)we  iv)od. Ra X (06 Marks)
Module-2
Using both relative ‘and absolute methods ' of assigning permissions. Files current
permissions are rw'- = w — 1 - - . Write chmod expressions required to change them for the
following : 1 &
i) F--r----X
11) TWXIWX - - X
1) T - Xt - Xr - X A
1V) IWXIWXT - - . (08 Marks)
Explain with example set.and shift commands in UNIX to manipulate positional parameters.
k- 12 oA (06 Marks)
.“With syntax and prqg;a}_mzﬁng example explain while and for loops. (06 Marks)
Which command is used for listening of file attributes? Explain the significance of each
field. LN, 3 (08 Marks)
Write syntax of grep command and explain any five options of grep command. (06 Marks)
In detail discuss the three standard file supported by UNIX. (06 Marks)
R Module-3
Explain with a neat diagram memory layout of a C program and briefly discuss the different
functions used formemory allocation. (10 Marks)

Explain the follo{i%ing general APIs along with syntax :
1) open 11) create iil)read iv)write V) close. (10 Marks)
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OR

With a neat block diagram, explain how a C pmgrafﬁ‘"is started and how it terminates.
(10 Marks)
Explain getrlimit and setrlinit function with’ pmtotype (06 Marks)
Define race condition. Write a ‘C* program to demonstrate the race condltion (04 Marks)
- Mﬁldule-zl

What are pipes? What are its hmltatmns" Write a program to senci data from present to child
over a pipe. (10 Marks)
Briefly explain the bemaphore EXpIam following APIs with prototype :
i) semget() ii) semetﬁ  1ii) semop. (10 Marks)

OR
What is a FIFO? Writ uses of FIFO mth a neat diagram, explain client server
communication usmg FIFO. (08 Marks)
Explain the foilowmg APIs with prototype :
1) Setreuid( ) and setregid( ) - _
11) System() - Ny (08 Marks)
Briefly explain job control. Y (04 Marks)

7 Module-5
With a neat diagram, expiam the BSD sysiog facility daemon process. - (10 Marks)
Explain the following APIs with prototype
i) Siprocmask . _ hY
11) Sigaction. - by ¥ f = (10 Marks)
What are daemon process List, the coding rules. Ja? (10 Marks)
Explain the fo llowing APIs with prototype '
1) Szgsetjmp and szglongjmp
11) Ktil() _ (10 Marks)
* o K ok %
20f2
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Fifth Semester B.E. Degree Examination, Dec.2023/Jan.2024
Mathematics for Machine Learning

Time: 3 hrs. : = Max. Marks: 100

Note: Answer any FIVE Sull questions, choosing ONE full question from each module.

; Module-1 -
Determine the values of k such that the system of linear equations
Xty+z=1, x+5y+4z=% and x+ 4y +10z=Kk" is consistent and hence solve.

. (07 Marks)
Let W be subspace of R’ spanned by the vectors
(1] 2] 3] [—1]
2 -1 1—4 8
X, =|-1 %, =) 1 X%t 3 Xy=|—-35
v} 2 5 =
L] 2| o | —3] A5 1
Find the subset that form the basis for W. (07 Marks)
1 o 1
(1) Compute the distance between x =| 2 iy =] -
3168 0
(11) Compute the angle between x — EJ o W= {‘ ]}J Y (06 Marks)
~ OR

Investigate. the values of A and M such that the system of equations x + PR =6,
Xx+2y+3z=10 and x + 2y + Az= u may have

(1) Unique solution (i1) Infinite solution  (iii) No solution. (07 Marks)
Find the co-ordinate vector of (10, 5, 0) relative to the vectors (I, -1, 1), (0, 1, 2) and
(3,0,-1). _ : (07 Marks)
Show that u = (up ) and v = (v, v2) in R? defined by <u, v> = 3u,v, + 2u,vy is an inner
product space. (06 Marks)
Module-2
Orthogonally diagonalize the matrix
[6 -2 -1«
A=|-2 6 -1} (10 Marks)
-1 -1 5§

(10 Marks)

Find singular value decomposition of A = [8 T

4 11 MJ
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OR
Apply Gram Schmidt orthogonalization process to the basis B = {(1,0,1),(1,0,-1),
(0, 3, 4) } of the inner product space R’ to find an orthogonal basis of R’ Also find

orthonormal basis of R®. (10 Marks)
Find Eigen decomposition of the matrix
It -4 7
A=|7 -2 -5 (10 Marks)
10 -4 -6
~ Module-3
Compute the Taylor polynomials T,, , forn=0, 1, 5, 10 for fix)=sin x + cox x atxy=0.
. (07 Marks)
Compute the derivative ofthe function h(x) =(2x+1 )} using the chain rule. (06 Marks)
Consider the matrix R & R™™ and f: R"™ - R™Y with fiR) = R'R = K « R™". Find
gradient dK/dR. (07 Marks)
OR
Find the gradient df/dx for the function f(xy, x2) = x’x, + x,x’ €R. (06 Marks)

Consider the functionh : R> R ,

h(t) = (fog)(t) with f:R? >R, g:R >R’ . fix) =" . x{ﬂ . g(t) = {tcoﬂ

tsint
Compute the gradient of h with respect to t. ; (07 Marks)
Consider the functions

fi(x) = sin(x,) cos(x,) , xe R*

Bx, y)=x"y , x,y e R"

fix)=xx", x e R"

-

(1) What are the dimensions of % 7 (i1) Compute the Jacobians. (07 Marks)

Module-4

A box A centains two white and four black marbles. Another box B contains five white and

seven black marbles. A marble is transferred from box A fo box B, then a marble is drawn

from B. Find the probability that it is white. (06 Marks)

Consider the following bivariate distribution p(x, y) of two discrete random variables
X and Y. Compute (i) The marginal distributions p(x) and p(y) (i) The conditional

“distribution p(x | Y=y ) and p(y | X = X3)

YiVX X1 X2 X3 X4 X3
Yi 001 | 002 | 0.03 0.1 0.1
V2 0.05 0.1 0.05 | 007 | 02
Y3 0.1 005 | 0.03 | 005 | 0.04

(07 Marks)
Let X be a continuous random variable with probability density function on 0 < x < 1
f(x) = 3x% Find the probability density function of Y = X2 (07 Marks)

OR
Three machines A, B, C produces 50%, 30% and 20% of the items in a factory. The
percentage of defective items are 3%, 4% and 5% respectively. If an item is selected at
random, what is the probability that it is defective what is the probability that it is from A.

(06 Marks)
A £
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The life of a bulb is a normal variate with a mean life 0f 2040 hours énd standard deviation
of 60 hours. In a consignment of 2000 lamps, find how many would be expected to burn for
(1) more than 2150 hours (ii) less than 1950 hours , (iii) between 1920 hours and 2160 hours

Given A(1.5)=0.4332, A(1 .83) = 0.4664, A(2) ;___0.4772 (07 Marks)

Express Bernoulli distribution as exponential family form, (07 Marks)
Module-5

Find stationary points and indicate whether tlgey are maximum, minimum or saddle points

for the univariate function fx) = x4+ T+ 5x2 2 17x + 3. (06 Marks)

Derive dual linear program using Lagrange duality for the lincar program

2 2] [33]
5T -4 8
min q—[ ] {X]} subjectto | -2 | [X'}S 5 (07 Marks)
xeR™ [3] |x, X
y 0 -1 E -1
Lo 1l |8]

For the sum of the loses {(t) where {:R SR derive the converse conjugate. (07 Marks)

: OR .
Derive the dual quadratic program using Lagrange duality for the quadratic program.

;HSR‘! %XTQX+CTX subject. to Ax<b where A€ R™, beR™and C e RY

(10 Marks)

Find the convex conjugate of a quadratic function fly) = 2} yTky where k € R™ isa
positive definite matrix and y e R™, b (10 Marks)

Kok ok % ok
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°
Fifth Semester B.E. Degree Examlpatmn, Dec.2023/Jan.2024
Automata Theory and &bmpller De5|gn
Time: 3 hrs. Q Q‘Max Marks: 100
Note: Answer any FIVE full questions, f&oasmg ONE full questwn j}om each module.
. ' «%; - “%"
1 a. . Define the following terms : " al%
i) String ii) Language ° m) Alphabet iv) Length of string (04 Marks)
b. Explain the various phases of compiler with neat dlagram (08 Marks)
c. Define DFA and design-a. DFA to accept the follow%gfiah guage:
1) To accept strings havmg even number of a’s and ‘odd number of b’s.
11) To accept stnngs «pfa sand b’s not havmg the.substring aab. (08 Marks)
2 a
LY (05 Marks)
b.
: & (10 Marks)
c. With nm%hagram explain Ih" components of language processing system in detail.
__ (05 Marks)
3 a’ )
) L={aB" !n+m is even}
ii) The set of all sﬁ‘ings whose 3™ symbol from right end is 0
i) L = {az“b2m |;1 >20,m=0} . (10 Marks)
b. Convert the ,foiiowmg automata to
(04 Marks)
c. Explain the concept of: mput buffering in the Lexical Analysis along with sentinels.
(06 Marks)
4 a. State and prove Pumping Lemma for regular languages and also prove the language

L=4a"h"|n>0} isnotaregular. (10 Marks)

.
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b. Construct e-NFA for the following regular expressmn
0+ 11) 0*1 (04 Marks)
¢. Define Token, Lexeme and Pattern with example (06 Marks)

Module—3
a. Define CFG. Write a CFG to the following 1@:1guages
i) All strings over {a, b} that are even and odd Palindromes. o %
i) L={a"|n20} W (10 Marks)
b. Define ambiguity. Consider the grammar E —-E+E|E*E|(B) ] 1d
Construct the leftmost and i ghtm dﬁnvanon parse tree for the string id + id * id.
Also show that the grammar is ambi guous A% (10 Marks)

b;‘:!,aw wath the production set, compute the following for the same.
et (i1) Predictive Paxsmg table

a. Consider the CFG given

T—>ET.¢
T » *FT’ |E
rds (E) |id 4, (14 Marks)
b. Writé'an algorithm to eliminate 11ﬁ recurszon from a grammar Also eliminate lift recursion
from the grammar :
S— Aa|b

A—>Ac|Sdje (06 Marks)

Module-4 . '

a. Define PDA. D331gn PDA for the language * oL = {WCWR | W e(a b)} and also show the
Instaneous Desc%ptmn (ID) for the input aabCbaa. ' (10 Marks)

b. Construct LR(0)automata for the gr mar given below.

(10 Marks)

a. Beﬁne shift reduce Parser\_and Handle. Also hst and explain the different actions operations
yﬁ;labie in Bottom @p parser. (10 Marks)
b “Construct the LREY attomata for the glvsn grammar _

o (10 Marks)
. Module-5
a. Design a Turing machine to,accept the language L={0"1"2"|n2>1} (10 Marks)
b. Write a short note on the’ ﬁai}ewmg
(i) Post correspondence ﬁrobiem (ii) Design issues in code generation (10 Marks)
a. Translate the anghméttc expression a=b*-—c+b*—c into
(i) Three addres§ code (il) Quadruple (ii1) Triple (10 Marks)

b. Write a short flote on :
(1) Decgdabfe language (ii) Halting problems in Turing machines. (10 Marks)
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USN 21CS51
Fifth Semester B.E. Degree Examlgﬁtmn, Dec.2023/Jan.2024
Automata Theory and Q%mpller Desngn
Time: 3 hrs. %ﬁax Marks: 100

Note: Answer any FIVE full questlons, 0osing ONE full question ﬁoin each module.

Define the following terms : =
i) String ii) Language *  iii) Alphabet iv) Length‘iof string (04 Marks)
Explain the various phases.of’compiler with neat dia; (08 Marks)
Define DFA and design-a, DFA to accept the following ‘%aﬁguage

i) To accept strings having even number of a’s and" eﬁd number of b’s.

i1) To accept stnng’@%ofa s and b’s not havmg the, subsmng aab. (08 Marks)

T

P
z s*é =

(05 Marks)

(10 Marks)
processing system in detail.

(05 Marks)
:\‘l). L = {a"b™ | n+m" ts even}
11) The set ofall afl‘mgs whose 3™ symbol from right end is 0
i) L= {az"bZrn |2>0,m 20} (10 Marks)
Convert the. ﬁ)llowmg automata to a regular expression.
(04 Marks)

Explain the concept ofi mput buffering in the Lexical Analysis along with sentinels.

(06 Marks)
OR
State and prove Pumping Lemma for regular languages and also prove the language
L=4a""|n>0} isnotaregular. (10 Marks)
2 ‘:._'- ‘_‘..H;._._m._-_-.‘“_
1 of2 E SLDE. ’*SQGCumom“

& VA\..H@?‘&A ITARALIR
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b. Construct e-NFA for the following regular eXpressmn_,,
0+ 11) 0*1 |
c. Define Token, Lexeme and Pattern with example A

(04 Marks)
(06 Marks)

a. Define CFG. Write a CFG to the following tepgl-sages

1) All strings over {a, b} that are even ando(ia Palindromes. 5 Ny

ii) L={a"|n20} (10 Marks)
b. Define ambiguity. Consider the gmmma: E->E+E| E *E ] (B) |id

i _,> BT |E
FO (@) |id (14 Marks)
b. Wnte‘ém \algorithm to eliminate l;ﬁ»recursmn from a grammar Also eliminate lift recursion
from the grammar b 4
S—> Aa|b
A—>Ac|Sd|e (06 Marks)
Module-4
a. Define PDA. Desi, PDA for the language" L {WCW* | W;\e(a b)} and also show the
Instaneous Des ‘%ﬁ (ID) for the mgut fab"Cbaa Fe "X (10 Marks)
(10 Marks)

a. Eef;ge shift reduce Parser:%&d Handle. Alsg: hst and explain the different actions operations
%ﬁiabie in Bottom tp p jarser. % 7 (10 Marks)
itomata for the glven granunar

(10 Marks)
’ M

a. Design a Turing machine té,accept the language L= {0"1"2" |n> 1} (10 Marks)
b. Write a short note on the(following :

(i) Post correspondence problem  (ii) Design issues in code generation (10 Marks)

'*:'fé;, & OR

a. Translate the aﬁ;ﬁmé{m expression a=b=*-c+b*-—c into

(1) Three addres§ code (i1) Quadruple (ii1) Triple (10 Marks)
b. Writea short flote on :

(1) De dabje language (i1) Halting problems in Turing machines. (10 Marks) 75
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Fifth Semester B.E. Degree Examina__ti(m,: Dec.2023/Jan.2024
Database Management Systems

3 hrs. _ Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
Define DBMS. Explain all the baﬂc operations that can be performed by DBMS on a
database. _ (05 Marks)
Explain the different users of a database system. ; (10 Marks)
Describe the 3-Schema Architecture. (05 Marks)
— OR
Define the following terms:
i) Datamodel i) Schema iii) Insurance: iv) Canned transaction (04 Marks)
Describe the structural constraints of a database system with suitable example. (10 Marks)
Explain all'the E-R diagram notations. (06 Marks)
- Module-2
Explain zhe four relational model constraints. s (06 Marks)
Explain all the steps of Relational database design using E-R to rclational schema with a
suitable example. (06 Marks)
Discuss the DIVISION opeianon of 1eia110nal algebra. Find the Quotient for the following :
SNO | DNO | B, = “PNO PNO

S Py V"dYa P> B.=| P

S . P _ Py

S| :P_v,

A= | Si.| P .
. S5 P, : : PNO |

S5 P; s Py

B | i v Bi=p,

S4 Pg . ; _ PJ
S4 Py | B
Find 1) A/B; i) A/B> iii) A/By. (08 Marks)

= OR

Explain the characteristics of a relational model. (06 Marks)

b. Explain all types of outer join operations in relational algebra. Demonstrate the advantage of

outer join operation over the inner join operation. (06 Marks)

Considering the following schema

Sailors (sid, sname, rating, age)

Boats (bid, bname. color)

Reserves (sid, bid, day)

Write a relational algebra queries for the following :

i) Find the names of sailors who have reserved boat#103.

ii) Find the names of sailors who have reserved a red boat.

iii) Find the names of sailors who have reserved a red or green boat.

iv) Find the names of sailors who have reserved all boats. (08 Marks) 76
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Module-3

Explain the basic data types available for attributes in SQL. (05 Marks)

Demonstrate the following constraints in SQL with suitable example:

i) NOT NULL ii) Primary key iii) Foreign key iv)Default v)Check. (10 Marks)

What are triggers? Explain with syntax and suitable example. (05 Marks)
OR :
Explain the basic definition of a cursor and its usage with the help of a suitable example.
(05 Marks)

What are Assertions? Assuming suitable company schema write an Assertion for the
condition.
“The salary of an Employee must not be greater than the salary of the manager of the
department that the employee works for™. _ (05 Marks)
Referring to the below mentioned company schema. Write the SQL queries for the following:
Employee
[ Fname | Lname | Minit | Ssn | Bdate | Address | Sex [ Salary | SuperSsn|Dno |
Department
| Dname | Dnumber | Mgr Ssn | Mgr_start_date |
Department_location
| Dnumber | Dlocation |
Project
| Pname | Pnumber Plocation | Dnum |
Work on
[Essn ~ |DNo  [HRS |
Detendant
| Essn | Dependentname | Sex | Bdate |
i)  For each department retrieve the department number, the number of employees in the
department and their average salary. e

ii)  For each project on which more than 2 employees work, retrieve the project number,
the project name and the number of employees who work on the project.

iii) For each project, retrieve the project number, the project name and the number of
employees from department no. 5 who work on that project.

iv)  For each department that has more than 5 employees, retrieve the department number
and the number of its employees who are making more than $40.000 salary.

v)  Retrieve the names of an employees who have two or more dependents. (10 Marks)
Module-4
Explain the types of update anomalies with examples. (05 Marks)
Explain Armstrong’s rules of inference. (05 Marks)
What is the need for normalization? Explain INF, 2NF and 3NF with examples. (10 Marks)
OR
Explain the informal design guidelines of a database. (06 Marks)

What is equivalence of sets of functional dependencies? Check whether the following sets of
F.D’s are equivalent or not.
FD,= {A—>B,B—>C, AB—- D}

FD,={A—>B.B>C,A->C A—->D} (08 Marks)
Write an algorithm to find the closure of functional dependency “F’. (06 Marks)
Module-5
Explain the desirable properties of a transaction. (06 Marks)
Explain with a neat diagram, the state transition diagram of a transaction. (06 Marks)
Explain two phase locking mechanism with suitable example. (08 Marks)
OR

Discuss on the database inconsistency problem. (10 Marks)
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USN
Time:
1 a
b.
G
2 a
b.
C.
3 a
b.
c.

Fifth Semester B.E. Degree Examlgé"hﬁn Dec.2023/Jan.2024
Artificial Intelligence and‘lﬁachme Learning

3 hrs. fax. Marks: 100

Identify the Turing test appmach to provide a qatlsfactﬁry operational definition of
Intelligence. (04 Marks)
Make use of the state spaef: of the vacuum world, and define the components to solve this

problem. S W/ (06 Marks)
Hlustrate the prop&ruf;\s and the algorithm for Breadth ﬁrst search technique. (10 Marks)
Explain the: concepts of thinking ratlonally'and acting rationally. (04 Marks)
Explain the tree search and graph searchalgorithms. (06 Marks)

Explain. problem solving agents .alongwith the algorithmuand illustrate the incremental

formulation of 8-Queens problem. (10 Marks)
Identify the differences bctwaen supervzsed and unsupervised Eeamira;gi % (04 Marks)

Explain the lypeq ofBlg datii (06 Marks)

A simplified road map of pant of Romania.

Arws Ry 39 Mehadia 241 3 a L.OC.E. A‘EQDNA IOE\"’

M F eamit 234 N -

Crajova. 160 Oradea ; 380 VACHANA P ﬁ%w
Drobeta . 242 Pitesti 100 3 }
Eforie : 161 Rimnicu Vilcea 193 5 :
Fagaras 176 Sibiu 253 3
Giurgiu 77 Timisocara 329 ¢
!ﬁrsm 151 Urzicent 80

226 Vasiui 199 &

i Lugoj 244 Zerind 374

Values of hg;..p—strnizﬁt-l_ipe distances to Bucharest.

Fig.Q3(c) (10 Marks)
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Explain the machine learning process model alon g w1th diagram. (06 Marks)
Consider the table given below which contains the_;\j;i?iac"hine learning course registration done
by both boys and girls. There are 50 boys and 50.girls in the class and the registration of the

course is given in the table. Apply Chi-square te_s__t‘{"énd find out whether any differences exist

7

between boys and girls for course registrations. .
Table 4(b)
al | = 1=
g@ b l 40 [ y {06 Marks)

c. Apply the heuristic searc};_k__g}sg“o'r&i:thm on the given 8 puzzle problem to reach the goal state
from the given initial state. P

Initial State Firal State

F_za 12]’5""_:"

4.6 456"
7 /s 87

1

at s
Fng49 (08 Marks)

Vo Module-3
a. Consjg& the training dataset of.4%instances shown in. the table below. Apply Find-S
algorithm to find the final hypothesis.
» Table 5@a)

(08 Marks)
b. Explain why @sfance based leaméﬁr_g_\a;ré called lazy learners and compare instance based

learning and model based learning, Sy, (06 Marks)
c. Explai__g:-tlfﬁypes of Regression methods with diagram; (06 Marks)

a. Consider the student performance training, dataset of § data instances in the below table.
< Based on the perfofmance of a studentf-«élﬁssify the test instance (6.1, 40, 5) to check
‘Whether the studentawill pass or fail in that course usin 2 KNN approach (K = 3).

; .« Table 6(a)
:S.No. | CGPA |[“Asséssment | Project Submitted Result |
] 92 % 85 8 Pass |
2 8 # 80 7 Pass
3 %é 81 8 Pass
4 % 45 5 Fail
5 . 765 50 4 Fail
46 8.2 72 7 Pass
: A | 58 38 5 Fail
8 8.9 9] 9 Pass

(12Marks)y 79
b. Explain version space and the candidate elimination algorithm explaining the algorithm

otene &
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MOdUIe-4 -
Explain the advantages and d1sadvantages of decwﬁﬁ t?ees (06 Marks)
Explain validating and pruning of decision treesi,, - (06 Marks)

Explain Bayes optimal classifier and solve to ﬁnd% whether a patient is dlagnosed as COVID
positive or COVID negative using the table given below. %

Tag‘i% 7(c) ol %
P(h/T) | P(COVID positive) | P(COVID ne gat?%/h;)
0.1 . ""ézzgl_
0.2 0
0.1 0
(08 Marks)
W) OR
Explain the pmcedmto construct a decision treeausing ID3 algorithm. (06 Marks)
Explain Bayes ﬂ%orem Maximum A Posteﬂon (MAP) Hypothesis (hyap) and Maximum
Likelihood (ML) Hypothesis (hy). & e (06 Marks)
[ustrate ﬂ}g ‘algorithm of Naive Bayes “and explain the popular variants of Bayesian
classifier, ! (08 Marks)
Explain the different activation tunctlons used in AN (06 Marks)
llustrate the various types of Artificial Neural Networks. (08 Marks)
Illustrate the applications’ and?challenges of Clust@iﬁg algorithms. (06 Marks)
Explam the perceptron model and the aigcm (08 Marks)

algorithm with the initial value of! z_cibgecrs 2 and 5 with. the coordmate values (4, 6) and
(12, 4) ab;nltlai seeds. 4

Y -coordinate

o N B o 0 N

(12 Marks)

T oo
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Fifth Semester B.E. Degree Examina;;ﬁgn;'.Dec.2023/J an.2024
Principles of Artificial Intelligence
Time: 3 hrs. |

10

Module-1
Define Al. Explain the foundation: of Al in detail.
Explain the history of Al in detaxi

OR
Briefly explain the propemes oftask environment..
Explain the following with respect to structure of aﬂentb

i) Simple reflex agents i) Model-based reflex agents iii) Utility-based agents

Explain Goal formulation and problem formulation with examples.
Discuss problems that uses problem solving methods.

: OR
Explain BFS, DFS and Depth-limited search along w;th examplc
Discuss the different woiuanns and metrics for seamhmu

Module-3
Explain A" search and Memory-bounded heuristic search With example
Discuss Heunstlc ﬁmcuom in detail.

"OR
Explain the propomhoml logic syntax and semantics.*
Explainthe following with examples : -
i) Logical Equivalence i) Inference rules ii‘i') Horn clauses

Module-4.

‘Explain the syntax and semantics of first-order logic.
“Explain the iollowmg with respect to firs-order logic:

i) Assertions and i qu«eneb ii) Num_berc; Sets and Lists  i11) Wumpus world

OR
Explain Umﬁcat;on and Simple forward chaining along with the examples.
Explain backward chaining algorithm with example.

e R

Module-5 - 3 LD
’ ; vid I i S E.ASS0c iy
Explain Basic Probability Notation in detail. ) W%“,H Am thf'; !0:

Explain Inference using Full Joint distributions.

._ OR
Explain Baye’s rule and its use in detail.
Explam lndependence with respect to Quantifying uncertainty.
F ok ok ok ok

“Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.

(10 Marks)
(10 Marks)

(10 Marks)

.(10 Marks)

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

(10 Marks)

(10 Marks)

(10 Marks)

(10 Marks)

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)
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Sixth Semester B.E. Degree Examinaﬁ"%, ec.2023/Jan.2024

Software Testing

. i 2:&;%3? ?}
Note: Answer any FIVE full questions, chgosing ONE full questio@gin each module.

mfﬂi'flodu le-1 ¢

a_ Define the following : 1) Error i) Fault i) Failure %, Av) Incident

b. List and explain important e'r:.fo_gréﬁd fault taxonomic.
¢. Explain Testing and Debugging Life Cycle, with a neat diagram.

OR

Max. Marks: 100

v) Test care.
(05 Marks)
(05 Marks)
(10 Marks)

a. Write a pseudo __cdﬁé_}for structured programming version of triangle programme. (10 Marks) '

b. Explain dii’fereﬁt_;%p’es of Software test metrics in detail.

S, ) Module-2
a. Explaig"%gyﬁdary value analysis, s’_gyith"ziny one suitable example.
b. Explain the following Equivalence testing types |
i) Weak Normal ii) Strong Normal i)

Weak Robust V)

W,

Explain the Decision Table — Based Testing With any one suitable example.
Explain Fault Based Adequacy Criteria. fy, ~
c. Explain Mutation Analysis Terminologies. 4

o

' ;M Viodule-3

(10 Marks)

(10 Marks) F
Strong Robust.

———

(10 Marks)

(10 Marks)
(05 Marks)
(05 Marks)

a. Writea tr__ianglle program. Draw: the 'ﬁfogram graph and find the DD paths, DD path graph.

b. ExplaiitMc Cabe’s basis path testing method with an example.

OR:

Yefine Scaffolding; '-Ef:xp'lzi'in Generic vers%als_f.%peciﬁc Scaffolding.
“Define Test Oracle: Explain with a neat.diagram the concept of test harness.

7 Module-4
a. Explain thefollowing principles © 1) Sensitivity ii) Redundancy
iii) Partition iv) Visibility v) Feedback.

b. List and explain dependability properties with examples.

OR
a. Explain the following :

i) Risk Planning »" i) Monitoring the process.
b. Write a short note on :

i) Organizing documents ii) Test design specification document.
s 10f2

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

(10 Marks)

(10 Marks)
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10 a. What is Call — Graph based integration

a.
b.

b.

Module-5s .

P
What is System Acceptance and Regressing Tesgigg?.£XpIain briefly. (10 Marks)
Write context diagram and Leve] | dataflow dlag;fam of SATM system. (10 Marks)

sting? Explain the strategies under call based
integration testing. o Y (10 Marks)
Explain the path based integration,testing. - (10 Marks)

s,

20f2
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Sixth Semester B.E. Degree Examip 269 n, Dec.2023/Jan.2024
Web Technology and Applications

&;x Marks: 100

Note: Answer any FIVE full quesaom? cif&’osmg ONE full question from each module.

ol Module-l s)
What are the main aims of HT pe (04 Marks)
Explain the structure of H’EMT; ocu ments (08 Marks)
What is CSS? List and. e@iﬁi benetits of CSS. (08 Marks)
. & OR
Explain two types of IifRL referencing tec ,with suitable script in HTML5. (08 Marks)
List the different selectors available in C plain. (08 Marks)
Discuss ordz;;;ed and unordered list with i;X le. (04 Marks)
Module-2
Create @ table that correctly uses'thelc aption thead, tfoot tbody elements. Briefly discuss
the role of each of these elements. . (08 Marks)
What is responsive design? Expiam the four key nents that mawesponsive design
work. P (08 Marks)
Explain different form widge ts created with 1- > tags. (04 Marks)
Explain different w: j'i"'s of positioning ¢ éﬁéﬁts in CSS layd@ﬁuques (08 Marks)
List all the choice=controls with pro pel‘ad cription. (08 Marks)
Discuss the rofe of CSS preprocebSI it inl the web deve ent workflow. (04 Marks)
. “»g& <.? o
* 1 Module-3

Write Java Script code th cfispla; text “WEB BECHNOLOGY” with increasing font size
in the interval of 100 ms 115 Q ue color, when  size reaches 50 pt in teal colour and should
a\;st’ap’ 5 & v . (08 Marks)
“Q%Deﬁne software layer Explain the various¥common software design layers in Java script
with a neat dlagram ¥ (08 Marks)
List and exp!am d‘ffferent form ew,u %; (04 Marks)
Write PHP pro gram to greet the user based on time. (08 Marks)

Discuss the different waysgﬁw Javascript can be included in HTML page with example.
(08 Marks)
Explain web server’s respons;bzmm. (04 Marks)

B Module-4

What are the superglobal arrays in PHP? What function is used to determine if a value was
sent via querytring? (10 Marks)
Explain the different error handling methods with suitable code segments. (10 Marks)
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Write PHP program to create a class employee wi tke_ggllowing specifications:
Data members : Name, ID, Payment _
Member functions : Read (getters) and Write (séjters

Use the above specification to read and printthe itformation of 10 students. (10 Marks)
Explain _construct( ) and _destruct( ) wi%h g@nplc R (10 Marks)

Me gul;e-s . 7
What is session state? How does se ion State works with suitable example. (08 Marks)

Explain different types of cachi d to improve perfonnamicf’é@f web application.
%) (08 Marks)
What does $( ) shorthand sta in jQuery? . (04 Marks)
(V OR oy
Define AJAX. Explain AIAX request by v/riting M'diagram. (08 Marks)
What are the commf 2ly used animations in JQuery? Explain with suitable example.
By 5 (08 Marks)
Write a jQue 1;3 all the <p> that coq@f&%@é word “Hello”. (04 Marks)
é ¥ k% % ;*
’, .
Y
{.‘3.%%’; f{?

N
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Sixth Semester B.E. Degree Examinati;o‘g;,'-:Déc".202'3/Jan.2024
Introduction to Data Structures and Algorithms

Time: 3 hrs. Max. Marks: 100

o :W.hat is a linked list? Explain the typica_li__c_}.pérations that are performed on a linked list.

Note: Answer any FIVE full questions, choosing ONE full question from each module.

What are the different types of.,co_h_ditional statements? Explain if, if-else and nested if with
syntax and examples. o 2 (08 Marks)
List the difference between while and do — while loop. (06 Marks)
Write a C program to find the sum of natural numbers from | to n using while loop.

(06 Marks)
Define function. What are the advantages of user defined function? (06 Marks)
Implement : s
i) Copying one string to another
i1) Reverse the given string. : (08 Marks)
What is pointer? Explain with the help of an example (06 Marks)

Module-2

What is an algorithm? List.the characteristics of'an algorithm. s (08 Marks)

What is an asymptotic notation? Explain the various types of asyrﬂpto'tic notations.
- 5 (12 Marks)

A -« OR Fa N
Define array. Interpret the representation of one dimensional array in memory with the help
of an illustration. _ ' (10 Marks)
Write a C program to show how matrices are realized using two-dimensional arrays,
'S (10 Marks)

Module-3

(10 Marks)

‘Define doubly lmked list. Show the dogical representation an implementation of doubly

linked list. (10 Marks)

Briefly describe the LIFO principle in stack. What are the various operations that can be

performed on stacks? - (10 Marks)

Write a C function to implement PUSH and POP operation using arrays? (10 Marks)
. B Module-4

State linear queye: Mention the applications of queue. How to insert an item into the queue.

(10 Marks)

Write a C function to insert and delete an item in queue. (10 Marks)

1of2
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What is the difference between complete binary tree and perfect binary tree? (06 Marks)
What is binary search tree? Explain with the helpc of an example (06 Marks)
How to insert an element into a binary search &ree‘? (08 Marks)
Mﬁ

Define the graph and the following terms =
1) Indegree and out degree

1) Weighted graph

1i1) Connected graph

1v) Strongiy connected graphs % ¢ ' (10 Marks)
What is BFS? Explain withthe help of an example. L ¥ (10 Marks)
- N 4 OR e

Write a C program that uses the bubble sorting technique to sort an array of elements.
(10 Marks)
Write a C program ‘that sorts the glven set of miegers and performs binary search on them.
. (10 Marks)

*W* % % sk
2 0f2
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Sixth Semester B.E. Degree Examination; Dec.2023/Jan-2024-
Introduction to Operating System

hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

1 a
b.
C.
d.

2 a
b.
(63
d.

3 a
b.
o
d.

4 a.
b.
o
d.

5 a
b.
']
d.

Module-1
Explain Storage device hierarchy with a neat diagram. (06 Marks)
Discuss the working of modern computer system with a neat diagram. (06 Marks)
Discuss (i) Traditional Computing  (ii) Client — Server computing. (06 Marks)
Define (i) Operating System - (ii) Control program. (02 Marks)
OR _
Discuss different functions provided by the operating system services. (06 Marks)
Discuss about system programs in detail. (06 Marks)
Discuss about the Java Virtual Machine with a neat diagram. (04 Marks)
Discuss MS-DOS layered structure of an operating system with a neat diagram. (04 Marks)
.Module-2
Discuss process control block with a neat diagram. (06 Marks)

Explain Interprocess Communication model with respect to (1) Message passing (ii) Shared

memory. (06 Marks)
Discuss communication in Client-Server systems using sockets. (04 Marks)

Discuss any four reasons for providing an environment that allow process co-operation.

(04 Marks)
OR
Explain the benefits of a multithreaded programming. (04 Marks)
Discuss different multithreaded models. (06 Marks)
Explain (i) P-threads (i) Win-32 threads (iii) Java threads. (06 Marks)
Discuss any two threading issues with multithreaded programs. (04 Marks)
Module-3
Using priority scheduling, calculate the average waiting time for the process given below:
Process Burst-Time | Priority |
P, 10 3
P, I |
P, % 1
Py ] 5
Ps 5 2
(04 Marks)
Explain Symmetric Multithreading architecture with a neat diagram. (04 Marks)

Discuss (i) Multilevel Queue Scheduling (ii) Multilevel feedback queue scheduling with a
neat diagram. (06 Marks)

(1) Define Dispatch latency  (ii) Discuss different criterias involved in scheduling an
algorithm,

(06 Marks) 88
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OR ;
Explain about Semaphores, (04 Marks)
Discuss ( 1) Readers - Writers problem (i) Bounded - Buffer problem. (06 Marks)
Differentiate between preemptive kernels and on-preemptive kernels. (06 Marks)
Discuss about different types of Storage media. (04 Marks)

Module-4
Discuss different methods of hand]ing deadlocks. (06 Marks)
Define Deadlock. Discuss any three issues need to be addressed if preemption is required,
- (04 Marks)

Discuss (i) Resource allocation gre ph algorithm, (11) Bankers algorithm, (06 Marks)
Discuss different methods of process termination. (04 Marks)

OR
Discuss Segmentation Hardware with an example and a neat diagram. (06 Marks)
Discuss the structure of the page table. (06 Marks)
Discuss (i) Memory allocation (11) Fragmentation. (06 Marks)
Define (i) Logical address (11) Memory - Address Register, (02 Marks)

: Module-5

Discuss the sequence for g page fault occurance. (06 Marks)
Discuss (i) FIFO page replacement ( i1) Optimal page replacement. (06 Marks)
Discuss basic mechanism of memory-mapped fileg with a neat diagram. (06 Marks)
Discuss the benefits of a slab allocator. (02 Marks)

OR
Discuss file’s attributes of an Operating system. (07 Marks)
Discuss basijce file operations. (06 Marks)
Discuss some of the operations associated with opening a file. (04 Marks)

Discuss any 3 file types. (03 Marks)

* ok ok ok g
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Sixth Semester B.E. Degree Examination, Dec.2023/Jan.2024
Programming in Java
Time: 3 hrs. " ‘Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
‘Module-1

1 a. Explain the primitive data types in Java. (10 Marks)

b. What is an array? How smgie dimensional and multi dimensional arrays defined in Java with
an example. 3 (10 Marks)
OR

2 a. Explain scope and lifetime of variables with an example (08 Marks)
b. Explain Java class Libraries. (04 Marks)
c¢. Explain the blocks of code. (08 Marks)

Module-2

3 a. Explain selection statements in Java with an example. (10 Marks)

b. Explain jump statements in Java with an example. (10 Marks)
- OR

4 a. Explain bitwise logical operators in Java with an example. (08 Marks)
b. Explain ternary operator in Java with an example. ; (04 Marks)
¢. Explain switch statements in Java with an example. : (08 Marks)

~ Module-3

5 a. Explain the use of static and ﬁnaE keywords in Java with an example. (10 Marks)
b. Explain the process of creatmg mu}nlevcl hierarchy with an example program. (10 Marks)

OR %,

6 a. Whatis inheritance? Explain the types of inheritance with an example program. (08 Marks)
b. Explain overloading the constructor with an example program. (08 Marks)
¢. Explain dynamic method dispatch in Java. (04 Marks)

Module-4

7 a. Whatis an exception? Describe the working of nested try block with an example. (08 Marks)
b. Explain check and unchecked exceptions. (08 Marks)
c. Explain chained exception with an example program. (04 Marks)

OR
8 a. [llustrate the following :
1) Access protection
11) Importing packages. (10 Marks)
b. Explain throw, throws and finally keywords in Java with example program. (10 Marks)

p
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Module-5
With examples, illustrate the following operations on strings :
1) String comparison :
i1) String search
1i1) Modifying string
iv) Changing the case of characters. = (10 Marks)
Explain StringBuffer and StringBilder elass in Java. (10 Marks)
aws OR :
What is an applet? Explain the program in an applet with a skeleton code. (10 Marks)

What is stream? Explain the types of stream along with their specific classes and methods.

(10 Marks)

* % %k k¥

20f2
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Sixth Semester B.E. Degree Examination, Dec.2023/Jan.2024
Advanced Java and J2EE

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, éﬁbasing ONE full question from each module.

Module-1 :

Define Enumerations. Develop a Java program to implement the following built-in methods
and explain : (1) values( ) (i1) valueOf{ )  (iii) ordinal() (vi) compareTo()
(v) equals() : (10 Marks)
What is Wrapper class? Explain the following with exampleb

(1) Boxing

(i)  Un-Boxing

(ii1)  Auto-boxing :

(iv)  Auto-unboxing (10 Marks)

OR
What are annotations? Explain the following Built-in annotations with examples:
(1) (@Override
(1)  @Inhented
(1)  (@Retention

(iv)  @Supress Wamings P, (10 Marks)
Explain the following with respect to annotations :
(1) Single member annotations. .
(i)  Defaultvalues in annotations. : (10 Marks)
Module-2

What is collection frame work? Exp}ain the methods defined by the following interfaces :
(i) - Collection

(i)  List
()  Sorted Set ;
(1v)  Queue - (10 Marks)
'Explam how collections ccan be accessed using an iterator with example. (06 Marks)
Explain HashMap w1th example. (04 Marks)

OR

Explain the following collection classes by constructing a JAVA program :

(1) Linked List

(1)  Array List

(111)  Tree Set _

(iv)  Hash Set (10 Marks)
What 1s Legacy classes? Explain the different Legacy classes with a Java Program.

4 T (10 Marks)

92




10

e

18CS644

Module-3
What is string in Java? Explain the different constructors of string class. Also list the
difference between String Class and String Buffer class. (10 Marks)
Explain the difference between equals and == with example. (05 Marks)
Explain how to check the occurance of a substring in a given string. (05 Marks)
OR
Explain the following built in methods with respect to string buffer class :

(1) capacity ( ) '

(i1)  delete ()

(ii1)  replace ()

(iv)  append ()

(v) substring () , (10 Marks)
Explain any two character handling functions in string class. (04 Marks)
Write a java program to sort names in Bubble sort. (06 Marks)

Module-4
Explain the life eycle of servlet. (06 Marks)
Write a Servlet program to accept parameter from HTML (username & password) and
display. (08 Marks)
Explain the role of Tomcat server in servlets. _ (06 Marks)
OR
List the difference between JSP and Serviet. Also explain the different JSP tags with
example. (10 Marks)
Explain sessions and cookies in JSP. (06 Marks)
How arrays are defined in JSP? (04 Marks)
Module-3
What is JDBC? Explain the different JDBC driver types. (10 Marks)
What is statement object in JDBC? Explain the following statement objects with example :

(i)  Preparedstatement

(11)  CollableStatement (10 Marks)
‘OR
Explain ScrollableResultSet and UpdatableResu 1tSet object in JDBC. (10 Marks)
Explain transaction processing in JDBC. (06 Marks)
Explain the types of exceptions occurred in JDBC. (04 Marks)
EE
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Sixth Semester B.E. Degree Examination, Dec.2023/Jan.2024
Data Mining and Data Warehousing
Time: 3 hrs. 25, B Max. Marks: 100
Note: Answer any FIVE Jull questions, choosing ONE Jull question from each module.
Module-1
Differentiate between operational database systems and data warehouse. (10 Marks)
Explain the data warechouse models. My (10 Marks)
2 ° OR
Explain typical OLAP operations with examples. (10 Marks)
What are the schemas of multidimensional data models? Explain. (10 Marks)
. Module-2
List different indexing methods for OLAP-_-&aJ%é':and explain with examples. (10 Marks)
Differentiate between ROLAP, MOLAP and HOLAP servers. (10 Marks)
. OR

What is data mining? Explain KDD process with the help of neat diagram. (10 Marks)

Define similarity and dissimilarity between the objects. Find SMC and Jaccord’s coefficient
of two binary vectors given below. s O '
X=(1,0,0,0,0,0,0,0, 0,0) >

Y=(0,0,0,0,0,0,1, 0 0,1). . ' (06 Marks)
For the following two data objects, calculate cosine similarity.

x=(3,2,0,5,0,0,0,2,0,0)

y=(1,0,0.0,0.0,0.1,0,2). (04 Marks)
o T Module-3

Define the Aprion principle. Explain frequent item set generation in the Apriori Algorithm.

) " : (10 Marks)

What is association analysis? Define association rule, support and confidence by giving an
example for each. B / (10 Marks)

OR

. Construct an FP tree for the following dataset :

(TID] Tems |
o | {ab}
[ 2 ' {b,c, d}
3 | {a,c,d, e}
4 | {ad,e}
5 | {a,b, c}
6 | {ab,c,d}
7| {a}
8 {a, b, c}
9

“{a.b.d)
0] fb.c.c |

(10 Marks)

b. Explain-objective measures of interestingness for evaluation of quality of association

patterns..
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Module-4
How does decision tree algorithm work. Explain with example. (10 Marks)
Examine the methods for comparing classifiers. (10 Marks)

OR .
Describe Nearest Neighbor classifier. List its characteristics. (10 Marks)
Explain Bayesian classifier with an example. (10 Marks)

Module-5 i
What is cluster analysis? Discuss the different types of clusters with examples. (10 Marks)

Explain Agglomerative hierarchical clustering. How do you define proximity between

clusters? g, (10 Marks)
OR
Discuss DBSCAN algorithm with an example. (10 Marks)
Explain the following :
1) Density based clustering
1) Graph based clustering. (10 Marks)
¥ ok ok ok %
20f2
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Sixth Semester B.E. Degree Examinéti‘én, Dec.2023/Jan.2024
Computer Graphics and Visualization
Time: 3 hrs. y Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question Jrom each module.

Module-1 :
1 a. Listand explain any 6 applications of computer graphics. (06 Marks)
b. Describe the basic structure of'an OpenGL graphics program with the necessary OpenGL
functions. (06 Marks)
¢. Digitize the line by using Bresenham’s line drawing’ algonthm with end points (-2, 5) and
(5, 12). List the drawbacks of DDA line drawing algorithm. (08 Marks)
2 a. Compare and contrast Raster and Random-scan displays with suitable figure. (06 Marks)
b. Explain the coordinate reference frames. How is a 2D world coordinate reference frame
specified using OpneGL? (06 Marks)
¢. Explain the Bresenham’s circle gencr&’aon algorithm usmg suitable examples. (08 Marks)
Module-2 -
3 a. Explain the General Scan line polygon fill algorithm: : (08 Marks)
b. Scale the given triangle A(3, 2). B(6, 2), C(6, 6) using the scaling factors S, =~;’—, S, =%
about the point A(3, 2). Draw the original and the scaled object. (06 Marks)
¢. Explain shear and reflection transformation technique. a2 (06 Marks)
_OR
4 a. Explain the two commonly used: algorithm for 1dent1fymg the interior areas of an object.
(08 Marks)
b. Develop a compome homogenom transformation matrix to rotate an object with respect to a
pivot point. (06 Marks)
c. Explain the 2D viewing pipeline. ) (06 Marks)
Modulé-3
5 a. Explam the workmg of Cohen-Sutherland line clipping algorithm. (06 Marks)
Demonstrate 2D normalization md ‘window to viewport transformation using appropriate
matrices. : (08 Marks)
¢. Explain RGB and CMY color models. (06 Marks)
£ OR
6 a. Explain Sutherland-Hodgeman polygon clipping algorithm with suitable example. (08 Marks)
b. Explain rotation of a 3D object about an axis parallel to one of the coordinate axis. (06 Marks)
¢. Explain specular reflection and the Phong model. (06 Marks)
Module-4
7 a. Explain transformation from world to view coordinate cvatem FrVE T P e
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OR
List the 3D viewing coordinate parameters and explain. (06 Marks)
Derive the general-perspective transformation equation and explain the special cases of
perspective projection equation. (08 Marks)
Explain the OpenGL visibility detection funct_i_ons. (06 Marks)
Module-5
Explain Request, Sample and Event mode with suitable diagram. (06 Marks)
Explain Bezia Spline curves and listithe properties of Bezier curves, (08 Marks)
What is a display list? Explain how adisplay list is defined and executed in OpenGL.
g iy (06 Marks)
' OR
Define double buffering: Explain how double buffering is implemented in OpenGL.
S / (04 Marks)
Explain Quadric and Curved Surfaces with hecessary OpenGL functions. (08 Marks)

Explain Menu ereation in OpenGL. Write an interactive OpenGL program to display a

97



. B - SO -m‘

! -- =, 'L_D_-E. Asmm?ﬂahq:} :‘i‘é
T UACHANS PITAMARA 1

© M oual AKATTE 'g

i v ;

= EA1643

e

]
i P e __..‘.ﬂ

Sixth Semester B.E. Degree Examination, Dec.2023/Jan.2024
Web Programming

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE Sull questions, choosing ONE full question from each module.
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Module-1
What are the three aims of HTMLS and expand the following: HTML, XML, PHP,
WHATWG, W3C, and DOCTYPE AND CSS? (10 Marks)
Discuss the structure of HTML documents and also explain HTML syntax with example.
(10 Marks)
OR
What are Selectors? Iist and explain selectors with example. (10 Marks)
Define CSS and list out its benefits with explanation also illustrate the CSS box model.
(10 Marks)
Module-2
What is responsive design? Why it’s important? Explain in detail. (10 Marks)
Explain the following concerned with Forms
1) Form structure
i1} Form control elements. (10 Marks)
OR
Explain the différent ways at positioning elements in CSS layout technique, (10 Marks)
Explain the basic table structure, create-an HTML document for the Table
Diet
[ Break fast Lunch | Dinner
Apple Rice | Cucumber
J Watermelon | Rice Papaya
' (10 Marks)
Module-3
Compare the server side technologies in detail. (10 Marks)
What is Javaseript and listener? Discuss the advantages and disadvantages of client side
scripting. (10 Marks)
OR

Discuss arrays of Javascript also explain with example PHP tags, PHP comments datatypes
and constants. (10 Marks)

Briefly describe the document object model. (10 Marks)




Module-4
7 a. Define constructor and discuss the concepts of in heritance, polymorphism and object
interface with respect to QOP., (10 Marks)
b. Explain with the example, the two basic techniques for read/write files in PHP. (19 Marks)
OR
8

a. Explain the role of PHP’s S GET

and 8 POST arra
b. Explain three approaches to restri

ys with data follow diagrams. (10 Marks)
ct the file size in

File upload with suitable code segments.

(10 Marks)
Module-5
9 a  What are Cookies? What is the purpose of it? Demonstrate cookies with PHP program
(10 Marks)
b. What is Caching? Explain two basic strategies of caching web applications (10 Marks)
OR
10 a. What is AJAX? Explain AJAX request by writing UML diagram. (10 Marks)
b.  With aneat diagram, explain SOAP and RESET web service. (10 Marks)
* ook ook ook
|
20f2
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Sixth Semester B.E. Degree Examiggﬁigﬁ, Dec.2023/Jan.2024
System Software and Compilers

Time: 3 hrs. - ax. Marks: 100

Note: Answer any FIVE full questions,_: .cﬁoosing ONE full question Jrom each module.

b

.. Module-1
Explain registers, instruction :'foijmats and addressing modes of SIC/XE architecture.
i (08 Marks)

Explain the following records with their formats: %
1) Header Record 1) Text Record iii) End Record (06 Marks)
What are the vario:.n'$;$g§_a:1%a structures used by assembler? Explain. (06 Marks)
Write the Pass.1 algorithms for two pass assembler. (08 Marks)
List the various' machine independent assembler features? Explain any one feature in detail.

S - i (06 Marks)
What'are the basic functions of the loader? Write an a orithm for design of an absolute
loader (06 Marks)

~ % Module-2 v _
Explain the various phases of the compiler? Clearly specify the outplit at each phase for the

input A=RB * C + 369 . ~ \ (10 Marks)
List and explain t e ing: is into-fexig . (04 Marks)
What are the a atic i I i (06 Marks)

for senﬁncif 2} s el (08 Marks)
Enlist the algebraic laws for regular expressions. 9 (04 Marks)

Give the Regular de finition and draw the transition diagram for

1) Relational operator in C b,
1) Unsigned numbér | -

i11) Indentifier an({ke’yWord # (08 Marks)
::ﬁ'~i\;[|")du1e-3

Define ambiguity. Show that the grammarE > E+E|E = E lid is ambiguous? Eliminate

the ambiguity and rewrite the grammar. (08 Marks)

For the following grammar. eliminate the left recursion and for the resultant grammar
construct the LL(1) parsing table and parse the input string (a, a)
S—>(@L)|a

1of2
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OR
Consider the following grammar
E—>1+T|2-T
ToV|V+#V|V+V|V-
V—oalb
i) Do the left factoring
ii) Write an algorithm for FIRST and fo llow and obtain it for the left. factored grammar
iif) Construct it for the above left factored grammar. (10 Marks)
What is shift reduce parsing? Expiam the conflicts that may ¢ occur during shift reduce
parsing? Show the working of Shlﬁ reduce parser for the fo ll@wmg grammar and input string
id * id :
E—->E+T|T
To>T=*F|F
F— (E)]|id (10 Marks)
Module-4
What is lex? Wlth an exampie explain the strueture of lex program. (06 Marks)
Write the regular compression to identify the following :
1) Identzﬁef“* ii) Decimal number . iii) —ve integer iv) +ve fraction (08 Marks)
Wnte a 5{&@(: pro gram to evaiuate an anthmetlc expressmn - (06 Marks)
. OR P
Explain the yacc tool with a sample program. 454 _ (08 Marks)
Write a short note on parser-lexer communication.. oy (06 Marks)
Discuss how to compilea. yacc file. : Ay (06 Marks)
Modu!éf-s :
Give the SDD f% asimple desk caiculator and show the anqotated parse tree for
B+4)*(5+6)n/ (08 Marks)
Give the SDD for simple type dec laratlon construct a dependency graph for the declaration
int sum, numl numz2; (06 Marks)
Explain™ ow DAG helps in mtermedxate code” generation" Construct a DAG for the
following': -
(1) af b+ (a 4 b) s ‘ _
(IL) atb+at b L4 " (06 Marks)
gﬁ} .
» £ OR
What are the diff@}feﬁt three addresscode instructions? Translate the arithmetic expression
a+(—~(b+ c)}’ iito quadruples, tnp}es and indirect triples. (08 Marks)
Explain thé igsues in design of codé generator. (08 Marks)
Generate the assembly code for the following address statements.
D x=bx*xc ()y=atXx, (04 Marks)
h 4 * ok kK *
2 of 2
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Seventh Semester B.E. Degree Exammatwn, Dec.2023/Jan.2024
Artificial Intelhgence anel ‘Machine Learnmg
Time: 3 hrs. Max Marks: 100
- Note: Answer any FIVE full quesaans choosmg ONE full qaestwn fram each module.
E - Module-1
4 1 a. Define Artificial Intelligence: ‘What are the applications of Artificial Intelligence? (08 Marks)
g b. A water jug problem states “You are provided with two jugs, first one with 4-gallon capacity
, & and the second one w1th- 3—gaiion capacity. Neither have any measuring markers on it. How
%5 ~gallons of water into 4-gallon jug?”
<& i) Write down fo° pmﬂuctxon rules for the aboye problem.
= ? 11) Write any:one Solution to the above problem (12 Marks)
_%ﬂ z o, ‘}_; '
g <
54 2 a (10 Marks)
B E b. (10 Marks)
é 2 Module-2 -
‘2 5 3 a. Explain the four approaches% knowledge representanon Ay, (10 Marks)
g b. Discuss the following set-of sentences into. WFF in predicate log1c and hence find the
TE answer with proof for the question w hether the Marcus is loyal to Caesar or not.
&g i) Marcus was a‘man. :
i 5 ii) Marcus was a ‘Pompeian.
£=2 1) All Pompexan s were Romans.
25 iv) Caesar was a ruler.
2 ,g v) All Romans were either loyal 16-Caesar or hated hun
E2 vi) Equene is loyal to sor eone.
5 Vii) Peop?e only try to assassin te rulers they are not loyal to.
£.2 iif)Marcus tried to assa:Ssma e Caesar. -
Z 2 _ix)~All mans are pefson? » (10 Marks)
e N OR
f'g” Eﬂ 4 a. Write Find S iAigonthm and dlSCuSS issues with the algorithm. (10 Marks)
e b. Describe the.Candidate Elimination algorithm. Find the maximum general hypothesis and
g 5 maximum spcmﬁc hypothesis for the training examples given in the table using candidate
& 5 elimination algorithm. k%
e Day | Sky Air Tcmp | Humidity | Wind | Water | Forecast | Enjoy Sport
e 1 |Sunny | Warm Normmal | Strong | Warm | Same Yes
z 2 | Sunny | Warm High Strong | Warm | Same Yes
E 3 Ramy | 'Cold High Strong | Warm | Change | No
g = High Strong | Warm | Change | Yes
= (10 Marks)

o e

SETEY: ASSOCIATION'S £
W ﬁg\_," uif\ i I.A%A%
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Define decision tree. Construct the decmon%a;: to represent the following Boolean
G

functions:
i) AAIB nAv[BAC] E\'@é@}é«'XORB-

Write the ID3 algorithm. e b
‘What do you mean by gain and entrop{?‘How

Define artificial neural netwa :'

__&%; (06 Marks)
% ' (08 Marks)
it is used to build the decision tree? (06 Marks)

%ﬁ

Discover what are the%opriate problems for neural

network. i 2 (06 Marks)
Define perceptron. Explajn, thé concept of single pe ron with neat diagram. (06 Marks)
Explain the back propag %ﬁ algorithm with exarz}g;i% (08 Marks)
P h
Module-4 ¢
What is Baye’ séﬁe m and maximum post 'or;hypothems‘? (05 Marks)
Derive an equanoﬁ%er MAP hypothesis g aye’s theorem. (05 Marks)
Consider a: Oibail game between two rival teams: Team - A and Team - B. Suppose

Team - éwms 95% of the time and fcam

gamggawoﬂ‘%y Team - A only 30‘V %fghem come from pl fing
On the other hand, 75% of the ties for Team - B aréebt
Team - B is to host the next g,:gatch between the

emerge as the winner?

5435’

- P ols )

B wins the remaining matches. Among the
on Team — B’s football field.
ained while playing at home. If
{feams which team will most likely

£ 'sf”* %}; (10 Marks)

*ﬁg,f OR gzk & ¥
Discuss the Naive Baye’s classifier. _ ¢ (10 Marks)
Discuss Mmzmlfg;{)escnptzon length pnnéi > in brief. &%} (10 Marks)
4 @ N ule—S £
Explain K—nezﬁest neighbor learning a'lgonthm A > (10 Marks)
Deﬁne{& 1) .Simple Error 'ﬁ;gijme Error. o ¥ (04 Marks)
What isxe forcement le 1 : %; % (06 Marks)
A o N, OR4, >
p‘iam locally welghted hnear regression’, % © (10 Marks)
i]jeﬁne expected w(a},ue,«‘vanance standard devnaﬂon and estimate bias of a random variable.
¢ (05 Marks)
Explam Q- learnm'g Wzth example (05 Marks)
Wf A :
e T4
" % % %k ¥ %
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50, will be treated as malpractice.

. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
9

USN

Seventh Semester B.E. Degree Examination, Dec.2023/Jan.2024

Big Data and Analytics

Time: 3 hrs. : ‘ Max. Marks: 100

1 a
b.
2 a
b.
3 a
b.
4 a.
b.
5 a
b.
6 a.
b.
4
7 a.
b.
8 a
b.

Note: Answer any FIVE full questions, ckoasmg ONE full question_‘j”r(;ﬁ each module.

~ Module-1
How is Data Architecture layers used for analytics? Exp]am Wlth functions of each layer.
(10 Marks)
Briefly describe the three ﬁtr}d@,}mentai services offered by Cloud Computing. (10 Marks)

- OR
List the features of Grld Computmg How does it differ from clusters and cloud computing.
(10 Marks)
Why is Data quahty Important in dlSLOVCﬂI‘lg new knowledge and decision making?
_ : (10 Marks)
{ Module-2
List Hadoop core components and explain with appropriate diagram. (10 Marks)
Explainthe working of the Hadoap Map Reduce rrame WOrk (10 Marks)
£ OR /3
Explain the working of Hadoop — 2 Execution model (YARN Modely: (10 Marks)
With a diagram, explain the concept of APACHE Sqoop to acquire relational data.(10 Marks)
Mudule-3 ;
Define NOSQL. Explam Big Data NOSQL or Not —only SQL with its features, transactions
and solutions. (10 Marks)
Describe. graph database charactsenstzc typical used and exampies (10 Marks)
Explain Mongo DB with. its features. (10 Marks)
s -C__ompare and contrast RDBMS and Mon_gq"D.B databases. (05 Marks)
_ What are the different ways of handling Big Data Problems? (05 Marks)
'\flodule--:l

Describe the Hwe architecture components along with Hive Built — in functions. (10 Marks)
Explain withe a'espect to Hive QL ¢
i) Hive QL Data Definition Ilanguage (DDL).

it) Hive QL Data Manipulation Language (DML). (10 Marks)
OR
Explain the architecture, feature and applications of P1G. (10 Marks)
[Nustrate by con$1dermg an example the working of the Map Reduce programming model.
(10 Marks)

1of2
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regression?

Define Web Mining. Discuss the broad assification of

Define the term Social networ
Ranking and Anomaly Detection. .

2 of 2

: Module-5

How does regression analysis predict the value of ‘ih dependent variable in case of linear
(10 Marks)

Explain with example and algorithm, the workt;ng%prmmple of Apriori process for adopting

the subset of frequent item sets as a frequent 1teﬁ$et (10 Marks)

web mmﬁﬁg and their applications.
(10 Marks)
graphs with Centralities ,

v__'_;Explain social networl%gs
: s Y (10 Marks)
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Time: 3 hrs.
Note: Answer any FIVE full questions, choosmg ONE full question fmm each module.

50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Seventh Semester B.E. Degree Exammaﬁﬁﬁ Bec 2023/J an.2024
User Interface De519n

Max. Marks: 100

Module-l

tween GUI and webpage d631gn (10 Marks)
-example Explain the Imponance and benefits of Good
¢ 4 (10 Marks)

Define GUI. Write the difference
Define user interface Demgn W
user Interface Design.

OR
Discuss the general prin ples of UID. S (10 Marks)
Mention the advantag 5 and disadvantages of GUI n detazls (10 Marks)

Module-z

What is requlrement analysis? What are the methods involved in it? What is the impact of it
on Ul des;gn‘l - (10 Marks)
Define obstacles and pitfalls mention the genera[ observatlon of design and common pitfalls
and also eXplaln five commandmehts used n Deszgnmg (10 Marks)

OR

Explain the importance of human conszderauon m UI d331gn with surtable example.
: i’ (10 Marks)
Explain briefly about human interaction spee;i_: Y (10 Marks)

£ Module-3

Explam in brlef%he structure of Me;' (10 Marks)

(10 Marks)

) Popup menus 639 (10 Marks)
escribe at least wfow,guldeimes to be fo]lowed in phasing of menu, during the development
: (10 Marks)

NN Module—
Dlscuss briefly about the types of wmdows with example. (Any five) (10 Marks)

1) Track ball

11) Joystick (10 Marks)

. ; OR
Explain briefly about window management. (10 Marks)
Write a note on components of a windows. (10 Marks)

1of2
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18CS
Module-5
Explain briefly the following selection control
1) Radio buttons
11) Checkboxes . (10 Marks)
Explain the purpose of prototypes. Discuss any two kinds of prototypes with their
importance to the system developers. i (10 Marks)
. OR
Explain the following with respect to kinds of Tests.
1) Think — Aloud Evaluation. = -
ii) Usability Test mony (10 Marks)
Explain the types of presentation control. (10 Marks)

20f2
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Seventh Semester B.E. Degree Examination, Dec.2023/Jan.2024
Software Architecture and Design Pafterns
Time: 3 hrs. 4+ Max. Marks: 100
é
Note: Answer any FIVE full questions, choosing ONE full qu estion from each module.
Module-1
1 a. What is design pattern? List and explain the four essential elements of a pattern with small
talk MVC. _ : (08 Marks)
- Explain catalog ofdesign pattern with organizing the catalog. (08 Marks)
¢. How design pattern solve design problems? 4 (04 Marks)
OR
2 a. Explain the types of UML diagrams with an example. (10 Marks)
b. Develop the use case diagram for the library system...
i) Registering a new member
i1) Returning a book. (10 Marks)
Module-2

3 a. Define structural pattern. Explain in detail adapter design p&%qm (10 Marks)

b.  What is decorator pattern? Explain with neat sketch various pézticipants of decorator pattern.

A (10 Marks)

4 a. Explain the participants and consequences of. bridge pattern. (08 Marks)
b. - Explain motivation, applicability, structure and participants of fagade design pattern.
' & (08 Marks)
¢. Explain participants and consequences of proxy design pattern. (04 Marks)
3 Module-3
S a. Define behavioral pattern. Explain in detail chain of responsibility design pattern. (10 Marks)
b.  Explain in detail interpreter design pattern. (10 Marks)
OR
6 a. Discuss participants and consequences of command pattemn. (10 Marks)
b. Explain when to use memento, observer, state and mediator, integrator design pattems.
(10 Marks)

l of2
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Module-4

18CS731

What is architectural pattern? Explain the MVC architecture and alternative view of the

MVC architecture.

(10 Marks)

Explain the issues need to be highlighted when implementing the UNDQ operation.

OR
Explain design of item and its subclasse%
Explain use case for drawing'a hne
Define controller explain thg éteps involved in defining the controller.

Module-5

With a neat d;agfam explam the basic architecture of client/server systems.

Explain deploymgahe library system on the world wide web.

OR
Explaiftdava remote method invecation.
Explain :

1) HTML and Java servelets

i) GET or POST METHOD.

®E K K %

20f2

(10 Marks)

(08 Marks)
(04 Marks)
(08 Marks)

(10 Marks)
(10 Marks)

(10 Marks)

(10 Marks)
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Seventh Semester B.E. Degree Examina_;__l;i:p'ﬁ, Dec.2023/Jan.2024

Cryptograg!%f

Time: 3 hrs. ' Max. Marks: 100
ng ONE full question Jrgm.each module,

Note: Answer any FIVE full questions, choo

[
2

Define following terms -
i) Cryptography
1) Ciphertext
1i) Encryption , 4
iv) Decryption i I
V) Kerchoff's principles. . * (10 Marks)
b. Perform simple eipher substitution for below message “meet me after the toga party” and
explain the mathematical equations with key =3 (10 Marks)

OR

With aneag zigram, explain the f_,_x‘_?estt_:f;structuze of DES method. (10 Marks)
Encrypt the message “Meet me at the usual place at ten rather than eight O’clock”. Using the

oe

hill cipher with key (5 _J . Show your calcuIat___;eg"_a}_‘;fd result. __ (10 Marks)

P

3 a Perform encryption using RSA algorithni following P = 3,Q=1l,e=3and M =9

| P > ' '_ b (10 I\'Iarks)

b. Evaluate a Diffie— Hellman key exchange concept for prime number q = 71 and primitive
rOOI s 7’ ] b .' :__._\. y :

1) If user A has private key Xx=5, what is A’s public key Y, =2

i) If user B has private key Xg = 12, what is B’spublic key Y = ?

i1)) What is shared key? (10 Marks)

.. Compare how Diffie — Hellman key exchange algorithm usefu] in evaluating man — in —

‘middle attack concept’ (10 Marks)

b Consider an Elgamal scheme with‘eommon prime q = 71, and primitive root oa=7.

i) IfB has ‘private key Ys = 3, and A choose the random integer k = 2, what is the
ciphertext of M = 307 N

1)) If A now choose a different value of k so that the encoding of M = 30, is ¢ = (59, Cy)

what is integer C,?.. . (10 Marks)
g o P

Module-3
5 a Discuss elliptic “curye cryptography for analog of Diffie — Hellman key exchange and
explain with néat'steps. - (10 Marks)
b. Explain psecudorandom number generation based on asymmetric cipher. (10 Marks)
o 1of2
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authority and certificate.
(10 Marks)

(10 Marks)

| Mod-!ii'eé—d
What are X509 standards? Explain the st cture of X.509 certificate wi

: o (10 Marks)
“hange with neat diagram: (10 Marks)

Explain Kerberos version 5 me ssap
F

OR
Write a note on:
) S/MIME functionalit o
1) Types of S/MIME message. (10 Marks)
Explain internet mail architecture with its key components. (10 Marks)
" Module-5
Explain the applications of IPsec with example. (10 Marks)
Summarizethe below : "
(10 Marks)

Explain transport and tunnel modes of operatio_x"fs.:gl ESP. (10 Marks)
Explain ESP packet format with Top level format-and substructure {'payload data.

4 va N & (10 Marks)

2o0f2
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Seventh Semester B.E. Degree Examina’ﬁgﬁ:“DeC.Z023/Jan.2024
Introduction to Artificial Intelligence

Time: 3 hrs. _oat Max. Marks: 100

1 a
b.
e

2 a
b.

3 a
b.

4 a
b.

5 a
b.

Note: Answer any FIVE full questions, choosing ONE full questimig__z_!é}}i each module.

" Module-1
What is Artificial Intelligence? List the task domains of Arilﬁmal Intelligence. (05 Marks)
Explain Depth — First search- algenthm with an example. ¥, (05 Marks)
Explain the components and categories of production system List the requirements of good
control strategies. & R 3 (10 Marks)
OR

A water — jug problem states “You are provided with two jugs first one with 4 — gallen
capacity and the second one with 3 — gallon capacity. Neither have any measuring markers
on it. How can you get exactly 2 — gallen-of water into 4 — gallen jug”.

i) Write:down the production rules for the above problem.

ii) Write:any one solution to the above problem. (10 Marks)

List-and explain the problem characteristics which must be analyzed before deciding on a

proper heuristic search. M, (10 Marks)
Module-2"".

Write the algorithm for conversion to Clause Form. (10 Marks)
Explain the different approaches used for kn&wiedge representatlon and list the qualities a

good knowledge representation system shouid pOSsess. (10 Marks)
«* DR

Consider the following sentences :

1) Marcus was a man 1) Mareus was a Pompeian

i) Al ,Pompeians were Romans iv) Caesar was a ruler

v)  AllRomans were either loyal to Caesar or hated him.

vi)  Everyone is loyal to someone.
vii) People only try to assassinate rulers they are loyal to.

vii) Marcus tried to assassmate Caesar.

a) Translate all the sentences into formulas in predicate logic.

b) Convert formulas from previous step into Clause Form.

¢) Provethat Marcus hate Caesar. (12 Marks)
Explain Forward versus Backward Reasoning with examples. (08 Marks)

- Module-3
Explain Justification based Truth Maintenance System (JTMS). What are the two critical
criterion that must be met during labeling of JTMS and illustrate with suitable example.

(10 Marks)
What are the key issues in non — monotonic reasoning system’? Explain the two approaches
used for logic representation for non — monotonic reasoning. (10 Marks)

OR



a. Define Bayes theorem. What are its limitations? How _éertainity factor is used to overcome

its limitations? (10 Marks)
b. Explain Dempster — Shafer theory with example (05 Marks)
c. Explain Bayesian network with an example. ; (05 Marks)

Module-4 o N

a. Explain MINIMAX search with appmpnate algorithm. (10 Marks)
b. Write the algorithm for : :

i) Depth first iterative deepenuﬁg i) Iterative deepening — A*. (10 Marks)

) OR

a. List and explain the different steps in natural language understanding process. (10 Marks)
b. Explain Augmented Trans;tion Networks and glve an example of an Augmented Transition

Networks in graphlcaf*notatlon % (10 Marks)

Module-5

a. Explain Candldate elimination algorithm with example. What is version space? (10 Marks)
b. What is Analogy based learning? Differentiate between transformations analogy and
denvammai analogy (10 Marks)
Explain Know[edge Acquisition. (10 Marks)
Explain how decision trees are used in learning., (04 Marks)
c. Explain Rote Learning, . g™ (06 Marks)

o

o Fk % %
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2. Any revealing of identification, appeal to evaluator and /or equations written cg, 4248 = 50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lineg on the remaining blank pages.

USN
Seventh Semester B.E. Degree Examination, Dec.2023/Jan.2024
Internet of Things
Time: 3 hrs. | Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
. Module-1 _
1 Explain one M2M IoT standardized architecture with an eat diagram. (10 Marks)
With a neat diagram explain the IoTWF standardized architecture. (10 Marks)
OR
2 Explain loT rnanagemem and compute stack. . (10 Marks)
Explain the followmg with examples : 1) Sensors ii) Actuators. (10 Marks)
- Module-2
3 Write short notes on Zigbee. (10 Marks)
Explain the eclassification of smart objects with examples and also explain different
communication criteria’s in IoT. (10 Marks)
OR
4 Describe the characteristics and attributes cons1dered ‘when seleutmg and dealing with
connection smart objects. Y (10 Marks)
Explain the various network topologies with examp le% ' (10 Marks)
Module-3
5 Explain COAP with standard track specifieation for COAP and ‘massage format. (10 Marks)
Explain raw rocke‘t scenarios for tunneling legacy SCAPA over IP networks. (10 Marks)
OR
6 Discuss the advantages of MQTT protocol. ' (10 Marks)
Write short notes on proﬁies and compliances for [oT constrained nodes and network.
: (10 Marks)
Module—"4.-
7 a :__Explam Big Data Analytlcs Tool. : (10 Marks)
What are the c.ommon challenges in IoT :-,ecurzty‘? (10 Marks)
" OR
8 Explain Purdue model for control hierarchy. (10 Marks)
Explain edge analysis core functions and explain the common applications of machine
learning of IoT. e (10 Marks)
| Module-5
9 Write short notes on DSI 8B20 temperature sensor with its applications. (10 Marks)
With a neat block diagram, explain a four layered architecture of a smart city IoT
infrastructure. (10 Marks)
OR
10 Explain ﬁmdamentals of Arduino programming with example program. (10 Marks)

Explain smart city architecture. .
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Seventh Semester B.E. Degree Exammatﬂm, Dec 2023/Jan.2024
Advanced Artificial Intelllgence

Time: 3 hrs. W, Max. Marks: 100
Note: Answer any FIVE full questions, chaosm_g ONE Jull question fram each module.

Module-

1 a Differentiate between the following :
1) Fully observable Vs. Partially observable
i) Single agent Vs. Multiagent
i) Deterministic Vs. Stochastic
iv) Episodic Vs. Sequential

e

v) Static Vs. dynamic i #“_m'”mi_-.ﬂ_h “’Q?}"‘!m iOh‘*‘ i. (10 Marks)
b.  Differentiate between : o vAgHaNaeTamaHa i
1) Simple reflex agents i DRP. G HALAKATTI 4
i) Model — based reflex agents i cotiea h'r;f" - ﬁfim‘m '
i) Goal-based agents : and W il el omaiitii TR
1v)  Utility- based agents ' (10 Marks)

OR '
2 a. Solve the below problem using z’xipha Beta Pmmng technique show all the necessary steps.

a= -
8"—“ o

Fig Q2( ) (10 Marks)
b. - Explain Minimax algorithm with an cxampie (10 Marks)
Module-2

3 a  Given the full joint distribution shown in Table Q3(a), calculate following :
1) P(toothache) ii) P(Cavity) iii) P(Toothache | Cavity) iv) P (Cavity | toothache V catch)

Toothache — toothache ]
catch —catch Catch —catch
cavity 0.108 0.012 0.072 0.008
— cavity 0.016 0.064 0.144 0.576
A full joint distribution for the Toothache, Cavity, Catch world |

(10 Marks)
b.  Discuss on Wumpus World Problem with neat diagram. (10 Mark915



10

o s

OR

Consider the set of all possible five-card poker hands dealt fairly from a standard deck
fifty- two cards.

1) How many atomic events are there in the joint probability distribution (i.e.,how many

five-card hands are there)?

if) What is the probability of each atomic event? \
i)  What is the probability of being dealt a royal straight flush? Four of a kind? (10 Marks)
Three persons A, B and C have applied for a job in a private company. The chance of their
selections is in the ratio 1 : 2 : 4. The probabilities that A, B and C can introduce change to
improve the profits of the company are 0.8, 0.5 and 0.3, respectively. If the change does not
take place, find the probability that it is due to the appointment of C, (10 Marks)

Module-3 _
Differentiate between Direct Sampling, Rejection Sampling and Likelihood sampling with
pseudo code. | > (10 Marks)
What is exact inference in Bayesian network? Explain inference by enumeration with
pseudo code. gy (10 Marks)

OR
Explain the semantics of Bayesian networks with a neat diagram. (10 Marks)
Construct a_simple Bayesian network in which Weather is independent of the other three
variables and Toothache and Catch are conditionally independent, given cavity., (10 Marks)

Write short notes on : 9, ;

1) Texture i) Color iii) Lighting and Shading - iv) Binocular stereopsis (10 Marks)

Briefly explain the objectrecognition from structural information. (10 Marks)
OR

How do you use vision for controlling movement by providing the required information by

the user? Explain with an example. (10 Marks)

Consider a picture of a white sphere floating in front of a black backdrop. The image curve
separating white pixels from black pixels is sometimes called the “outline” of the sphere.
Show that the outline of sphere; viewed in a perspective camera, can be an ellipse, why do
spheresmot-look like ellipsesto you? (10 Marks)

Module-5

. “Construct the surface strueture and Deep strueture for the following sentences :

i) The police will catch snatchers
11) She saw stars in the sky (10 Marks)
Consider the following Corpus of three sentences:
1) There is.a big garden
i) Children play in a garden
iii) The play inside beautiful garden
Calculate P for the sentence “They play in a big Garden” assuming a bi-gram language

model. S ) (10 Marks)
OR
List and explain the components of Transformation grammar. (10 Marks)
Explain Binding theory with an example. (10 Marks)
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USN ’ ’ 18CS752
Seventh Semester B.E. Degree Exal@iglatlon, Dec.2023/Jan.2024
Python Application Programming
Time: 3 hrs. _:foax. Marks: 100

Note: Answer any FIVE full questions, fkaasmg ONE full question from each module.

;Iifiodule—l_

Distinguish between :

i) Interpreter and complier: *
1i) Syntax, logic and Semantic errors. (08 Marks)
Define variable and keyword. List the keywords and rules followed to use variable names
with an example. « (06 Marks)
Wrnteanoteon:

1) Accepting input from keyboard
i) Choosing mnemonic variable names. (06 Marks)

Demonstrate the conditional, alternative, chained and nested execution statements with
syntax, flowchart and example. - s _ (12 Marks)
Develop a student grading program that takes seore with value between: 0.0 to, 1.0 as its
parameter and returns a grade as string. If score is otit of range/string, then print appropriate
error message using try and except concept. 4 4 © -

. P ' Score | Grade
Q4 3309 A
1.>=0.8 B
>=07 C 4
| 0 15=06] B
: <0.6 F7
2r AN (08 Marks)
d | ;
Ay T e Module-2
‘Explain definite andindefinite loops with suitable examples. (05 Marks)
Deyclbp a 'prqgrei_in" Wwhich repeatedly reads numbers until the user enters “done”. Once
“done” is entered, print total, count, average, maximum and minimum of numbers, Use try
and except to print appropriate error message and skip to next number input. (10 Marks)
List out the string handling methods with syntax and examples. (05 Marks)
i = OR
Descﬁbe the concept of parsing Strings and Format operators with suitable examples.
IR (04 Marks)
Demonstrate theopen, read, write, search and close file methods with syntax and examples.
| (12 Marks)

Develop a program to create a string' made of first, middle and last character of a user
Sneciﬁﬂdﬁ&mﬂﬂ' TEewr v Facmidds o Dlssansen Ny e =
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Module-3
Ilustrate 8 list handling methods in python., <. =~ |~ (08 Marks)
Bring out the relationship between list and functions with suitable examples. (06 Marks)
Development a program to turn every item of'a list 1 into its square and place it into list 2.
Print both lists. W ©/% . (06Marks)
_ e OR ! MU
Develop a program to read through a‘word file, find out the frequency of words in a file by
ignoring the punctuation and alphabet case using dictionary. Print error if file does not exist.
n’ (08 Marks)
Describe tuple assignmentwith examples. (06 Marks)
[llustrate searching and-extracting operational methods using regular expression. (06 Marks)
Module-4
Define instantiation, Explain the shallow and deep copy concept with examples. (08 Marks)
Demonstrate.the-concept of sameness between instances and use of instances as arguments
and return values. ' : (12 Marks)
.f:}_.\:%_"__:_ OR Mo
Tlustrate the concept of pure functions and modifiers. (05 Marks)
Develop a program with initialization method and optional arguments. : (10 Marks)
Demonstrate operator overl ading and polymorphism feature with sample code. (05 Marks)
) Module-5
Develop a program that represent World’s simplest web browser. Also draw a conceptual
diagram. Py, e Che ' (07 Marks)
Develop a program that can read any.size file without using up all the memory in computer.
5 o (06 Marks)
Demonstrate the XML and J SON formats for data exchange across the web. (07 Marks)
; OR
Write'a note on Google geo-coding API web service. (08 Marks)
. Demonstrate the use of CREATE, INSERT, SELECT, UPDATE and DELETE SQL
. /commands in pythod. " e (12 Marks)
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.

— Ay s 29T D A T4
Seventh Semester B.E. Degree Examina’t’ién, Dec.2023/Jan.2024
Business Intelligence

Time: 3 hrs. e Max. Marks: 100
Note: Answer any FIVE full questions, chaos;'ng ONE full questiou;jrg;b; each module.
Module-1 g
1 a.  With aneat diagram, explain Business Pressure — Respon_se_[fi}f)del. Also mention the reason
for developing such model. - (10 Marks)
b.  What is Information system and decision making? Briefly expiam the support of Information
system In decision makmg (10 Marks)
2 a. What are the nine cells of the decision framework? Explain what each is for. (10 Marks)
b. Define BI. Listand describe the major comifoﬁents of BL (10 Marks)
Module-2
3 a Listand ‘fmeﬂy describe Simon’s four phases of decision making. (10 Marks)
b. Whatare the impacts of the web on the phases of decision making? (05 Marks)
c¢. Why is it important to ClﬂSSlfy a problem? What 18 _meant by problem decomposition?
; , (05 Marks)
4 a. List some difficulties that may arise when analyzing multiple goals. (05 Marks)
b. List the reasons for performing sensitive analysis. (10 Marks)
c. Explain why a manager might perform what — if — anaiyszs and might use goal seeking.
e (05 Marks)
"'.’\/lodule-S
5 a. Define Data Warehouse. Explain how it works. Mem:on its benefits. (10 Marks)
b. Explam Data Warehousmg Archltecture (10 Marks)
6 a . Explain Data Integration , Data Extraction and Data Transformation. (10 Marks)
b. ‘What issues should:be considered when deciding which architecture to use in developing a
datawarehouse” List 10 most impertant factors. (10 Marks)
- Module-4
7 a. Define Knowledge Management. Explam Taxonomy of Knowledge. (10 Marks)
b. Explain various approac:k_;gs to Knowledge Management. (10 Marks)
OR
8 a. What are the two pnmary functions of iT in Knowledge Management? Explain KMS cycle
with a neat diagram: (10 Marks)
b. Describe how Al'and Intelligent agents support Knowledge Management. (10 Marks)
| 119
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Module-5

What is ES? Explain features of ES. Mention why we rieed ES.

Explain classical applications of ES.

OR
With a neat diagram, explain structure of Expert Systems.
Explain the process of Knowledge Engineering.

2N

)
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(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

120

L



USN ‘ 18CS81
Eighth Semester B.E. Degree Examinatibn, Dec.2023/Jan.2024
Internet of Things
Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

50, will be treated as malpractice.

Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2

Module-1
a. What 1s [OT? Explain in detail on genesis of IOT with example. (07 Marks)
b. Write a short note on IOT impaet in real world with examp}e (07 Marks)
Discuss the IOT cha]lenges with example. (06 Marks)

; OR

a. What is M2M IOT architecture? Explain its elements with architecture in detail. (07 Marks)
b. Explain in detail simplified IOT architecture with example. (07 Marks)
Compare and contrast IT and OT. (06 Marks)

Module-2
a. Listand explam types of sensors with example. (07 Marks)
b.  What is smart object? Explain its characteristics with example. (07 Marks)

What is SANET? Explain its advantages and disadvantages that a wireless based solution

offers.

OR

(06 Marks)

List out the limitation of smart objects in WSN’s and explain the data aggregation in WSN

with neat diagram.

(07 Marks)

What is Zigbee? Explain 802.15.4 phy51cal layer, MAC layer and security with example.

(07 Marks)

Explan in brief LORaWAN standar'd“--ahd Alliance MAC layer and security. (06 Marks)
Module-3

a. Explam Business case for IP with example. (07 Marks)

b. Explain generic web based protocol with example. (07 Marks)

‘What is COAP? Explain with example.

(06 Marks)

OR
What is SCADA‘? Explam with example. (07 Marks)
Explain optimization of IP with example. (07 Marks)
What is RPL? Explain with example. (06 Marks)
Module-4
a. Explain structured vs unstructured data with example. (07 Marks)
b. What is IOT data analytics? Explain its 4 types of data analytics with example. (07 Marks)
What is Hadoop ecosystem? Explain in detail with example. (06 Marks)
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OR
What is Apache Kafka? Explain in detail with example,
Explain in detail Lambda architecture with example.
What is distributed analytics system? Explain with example.

Module-5
What is Ardino? Explain in detail with example and why Ardino.
Explain foundation of Ardino program with example.
What is SOC? Explain in detail with example.

OR

What is Raspbery operating sysieﬂi? Explain its various OS with example.

Explain in detail OS set upon Raspbery pi with example.
How do you programming in Raspbery pi? Explain with example.

® & k k%

2012

18CS81

(07 Marks)
(07 Marks)
(06 Marks)

(07 Marks)
(07 Marks)
(06 Marks)

(07 Marks)
(07 Marks)
(06 Marks)
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