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SE. (Computer Engineering/ Computer Science& Design Engineering/

Artificial Intelligence& /Data Science Engineering)
DISCRETEMATHEMATICS
(2019 Rattern) (Semester-111) (210241)

Time: 2%2Hoursg| [Max. Marks: 70
| nstructions to the’ carididates:

1)
2)
3)
4)

Ql) &

b)

Q2) &)

b)

AnsneryQuestion No. Q1 or Q2, and Q3 or Q4, and Q5 or Q6 and Q7 or Q8.
Neat diagramymust be drawn whenever necessary.

Figuresto'the right indicate full marks.

Assume-suitable data, if necessary.

Haw many bit strings of length 8 bits.can be constructed which will either
start with 1" or end with ‘00’ ? [6]

In how many ways can 6 Boysfanti2 Girls be seating in arow such that
)  2Girlsareseating together
i) 2 Girlsare not seatjingfogether. [6]
How many bit strings'ean’be formed of length 10 bitswhich contains? 6]
) atleastfourl's
i) at most four 1's?,

OR

How many bit strings of length 10 can be formedhich wili contain
either 5 consecutive Os or 5 consecutive 1s? [6]

A zip code contains 6 digits. How many different zip caedes can be made
withthedigits0-9if.

1)  Nodigit isused more than once.
i)  Thefirstdigitisnot ‘0’ [6]
Use the Binomial theorem to expand (3a-2b)° [6]



Q3) 3

b)

Q4) &)

b)

Find shortest path from vertex * O’ toyertex ‘4’ using Dijkstra salgorithm.
[7]

Explanwith example; [9]
i)  Bipartite Graph

i) " Connected Graphs

Whiat is Graph isomorphism? Which of the following graphs are

isomorphic? Justify your answer. [9]
- £ a u v
A k 7
° / T Y
B ¢ ¢ \s/ w X
Graph G1 Graph G2 Graph G3
OR

Find shortest path from vertex * O’ to Vertex * T' using Dijkstrg salgorithm.[ 7]

2
@)/4 4 7 o
\ M
B)— D
Explainwith suitableexample: [9]

1)  Euler path & Euler circuit
i)  Hamilton path & Hamilton circuit;
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c) Whatisplanar Graph? A ssimple planar graph G contains 20 vertices and
degree of each vertex is 3. Determine the number of regions in planar
graph G? : [5]

Q5) @ Forthefollowing graph find'different cut set and identify the max flow in
given network? [6]

b) Findthe optimal prefix code for the given characters with the frequency

of occurrences as below. [6]
Character Freguency
A 10
E | 15
I 12
@ 3
U
S 13
T 1
c) Find minimum Spanning tree using primsalgorithrd, [6]
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Q6) @ Construct Binary search Tree: [6]
21, 28, 14,18,11, 32, 25, 23, 37, 27,5, 15, 19, 30, 12, 26

b) For the following transport netiwork find the maximum flow using max
flow min cut theorem. [6]

(8]
m

oy Y
=)
2
:
O
L

c) Find minimum spanning tree using KruskalsAlgetithm. [6]

Q7)a LetZ,={0,1,2,3} and'R'betherelation under operation ‘+' defined:as
atb=atb : if (atb)<4
atb=atb4 : if (ath)<4

Whereabe Z,

DetermineAlgebraic System (Z,,+) is abellian greup ormot? [6]
b) Explan: ) [6]

)  Integral domain

i) Fied

c) LetA={0,1,2,3} and ‘R’ be the relation under operation ‘ ©’ defined
asa O b=ab%4. Determinealgebraic systern (A, @) ismonoid or not?[5]

OR
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Q8) a)

b)

Let Zn={0,1,2,3,..n-1}

Consider ‘R’ relation under operafion ‘+' defined as “addition Modulo
5" and operation ‘** defined as™ multiplication modulo 5”. Does the
Algebraic system. (Z,,+,*) fasms Ring” ? [8]

Explainthefollawing properties of Algebraic structurewith example [4]
)  Identity
i) Inveise

Consider/* R, hethe relation under binary operation **’ on aset Z. Does
the-algébraia,system (Z,*) isAbelian Group? [9]
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SE. (Computer Eingineering A.l & D.S))
FUNDAMENTALSIOF DATA STRUCTURES
(2019 Pattern)(Semester - 111) (210242)
Time: 2%2Hours] [Max. Marks: 70
I nstructions to thie Candidates:
1) Ansmerfotheguestions(Q.No.1or Q.No.2, Q.No.3or Q.No.4cQ.No.50or Q.No.6,
QNo.7 or-£2No.8).
2) Assume sditable data, if necessary.
3) Draw neat labelled diagram wherever necessary.
4)  Figures to the right indicate full marks.
Q1) @ Sort the following numbers stephy steptising insertion sort : [9]
55, 85, 45, 11, 34, 5, 89, 99, 6%
Comment on time complexity-of lnsertion sort
b) Explaininbrief any threeSearchingtechniques. What isthetime complexity
of these techniques? [9]
OR
Q2) @) Explain Fibonacci Search agorithm with suitable example. What isit’s
time complexity? 9]
b) Given numbers29, 57,47, 39, 36, 20, 55, 28, 31, 39. Sort stepwisgusing
radix sort. When it i$appropriate to useradix sort? Writetime Caniplexity.
[9]
Q3) a) Write pseudo code for following function using Sidgly Linked List
of students (roll_number and name stored Jrnevery node) [9]
I)  Search given roll no and delete that/vecord,’Draw diagram of
operation.
i) Add given number after specified number in the list. Draw
diagram of operation.
b) Write and explain use of Generalized-inked list for representation

of multivariable polynomial with stitable example. Explain node
structure. [9]

PT.O.



Q4) &)

b)

Q5) &)

b)

Q6) &)

b)

Q7) &)

b)

Q8) &)

b)

OR

Write pseudocode to perform addition of two polynomials using doubly
linked listsinto third list. Write time complexity of it. [9]

Writeand explain node structure’of Circular Singly Linked List and Doubly
Linked list. Write pseudocode for concatenation of two doubly linked
ligts. [9]

Write rulestoConvert given infix expression to postflx expression using
stack. Gonvert expression (P* Q—(L+M * N) M (X * Y / Z) stepwise
using@bove rules.

Where™ is - 'exponential operator. [8]

Explaimyith examplethree different types of recursion. [9]
OR

Explain procedure to convert infix expressiofito prefix expression and

postfix eval uation with suitable exaimigte. [8]

Write pseudo-C/C++ code to imiplement stack using Singly linked list
with overflow and underfiow~conditions. [9]

Draw and explain Cirgular quete using array. Write pseudocode for Add,
Remove operations; [8]

What is Doubly Ended Queue? Draw Dragram with labelling four basic
operations at appropriaie’places. Which two datastructures are combined
init and how? [9]

OR
Write short note on : [8]
1)  Comparison of Circular Queue with Lingar'quete
i) Priority Queue

Draw and explain implementation of Lingar Queue using Singly Linked
List. Explain Add, Remove, Queue Full and Queue Empty operations.[9]

ol
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S.E. (Computer Engineering) (Ariificial Intelligence & Data Science)
(Computer Sciénce & Design Engineering)
OBJECT ORIENTED PROGRAMMING (OOP)
(2019 Patteérny (Sémester - IIT) (Theory) (210243)

Time : 2V2 Hours] [Max. Marks : 70
Instructions to theseandidatess

1) Endsem exam based on 3, 4, 5, 6.

2) Draw-Nedt and-¢lean Diagram.

3) Asswme suitable data if necessary.

Q1) a) Whats runtime polymorphism? How it is achi¢yed in C++. Explain it

aloirg with example. [S]

b) ~EXplain virtual base class and virtual functign vith example. [6]

c) VExplain need of operator overloading. Write C++ program to
demonstrate use of unary operaton ovetloading. [6]

QR

02) a) Explain polymorphism and {ypes of‘polymorphism in C++. [S]
b) Explain what is type ,casting,"Explain Implicit and explicit type of
conversion with example, [6]

c) Write a program to ouerload‘isertion (<<) and extraction (>>) operaton

in C++. [6]

03) a) What are various fufictions which are used to manipulate file pointers?

Explain using exampie. [7]

b) Explain commangline arguments in C++? Write pregiam to ¢xplain the
same. [7]

¢) What are different file opening mode? [4]

OR

Q04) a) Explain formatted and unformatted input/amd” output functions used in
C++ with example. [7]

b) What are stream classes and their usel! Providé)the hierarchy of stream
classes in C++. [7]

c) Explain the use of command line arguments. If we want to pass
command line arguments what will besprototype of main function and
explain its arguments along with exampie. [4]

PTO.



05) a)

b)

06) a)
b)

Q7) a)

b)

08) a)

b)

What is the power of templates in C+4? Explain along with one example.
[5]

Explain exception handling meéghanism in C++? Write a program in C++

to handle “divide by zero” ex¢eption. [6]

Write a short note, Oy typename and export keyword in C++. [6]
OR

What is mean by uséidefined exception? Give one example. [S]

Explain classtemplate using multiple parameters. Write a program in C++.
[6]

How nialtiplé-catching is implemented in exception handling? [6]

Explain‘ the concept of the Standard Template Library (STL) in C++.

What-are its key components? [7]
Differentiate between sequence containers and associative containers in
the STL. Provide examples of each. [7]
Discuss the advantages of using contdiner adapters in the STL. Provide
examples of container adapters: [4]
OR
How can vectors and listy'be-ised a5 sequence containers in the STL?
Explain with a appropriate exampie’ [7]

Explain the concept ofiterators in the STL. Differentiate between iterator
and pointers. [7]

Describe the process of using the STL algorithms for Quick sort. . [4]

x ¥
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S.E. (Computer Engineering) (Al & DS) (Computer Science
&, . Des@n Engineering)
COMPUTER GRAPHICS
(2019-Pattern) (Semester - 111) (210244)

Time: 2%2Hourgl [Max. Marks: 70
I nstructions tothe candidates:

1) Attempt @3or Q.2, Q.3 0or Q.4, Q.50r Q.6, Q.7 or Q.8.

2) Figures+to the right side indicates full mark.

3) Drawneat diagram wherever necessary.

4) ASsume suitable data, if necessary.

Q1) @ " Find transformation of atrianglé A(1, 0XB(0, 1) C(1, 1) by performing
tranglation by one unit in x and y_directions and then rotating 45° about

theorigin. [6]
b) What arethetypesof Projiection ang'writein brief about any onetype of
projection. [6]

c) Write transformatiqit métrix for (i) 2-D Rotation clockwise direction
(i) 2-D Scaling (iii) 2=D trarslation (iv) 2-D reflection about X-axis. [6]

OR
Q2) @ Explain Perspective prgjectionswith example. [6]

b) Given acircle C with radius 5 and center coordinates(1, 4). Apply the
translation with distance 5 towards X axisand 1 towargdsY axis. Obtain
the new coordinates of C without changing its raghus. [6]

c) Given aline segment with starting point as (0, ) andending point as
(4, 4). Apply 30 degreerotation anticlockwise gitectionOn'the line ssgment

and find out the new coordinates of theline, [6]

Q3) @ Write ashort note on : [6]
1)  CMY color model i) Propertiesof light

b) Explain Back-face Removal algorithm. [6]

c) Explainambient light and diffuse reflection with examples. [6]

P.T.O.



Q4) 8
b)

Q5) 8
b)

Q6) a)
b)

Q7) 8
b)

Q3) &)
b)

OR
Explainthe CIE chromaticity diagram.
Explain Painter’sa gorithm.
Explain GouraudShading:method.

What are yarigus gpplications of Fractals?
Explain Milbert'scurvewith an example.
Write asharynote on I nterpolation.

OR
Exptan B-splinecurve.
Explainthe Bezier curve. List its praperties.

What are fractals? Explain TriadiCK-0chdin detail.

Compare Conventional arie. Computer based Animation.

DiscussNVIDIA asagamingplatformin detail.

Explain the structure of asegment table with example.
OR

Write short note op, M otion Specifications.

Explain architecttire of i860.

Explain creation and renaming of segment.

m|mim
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SE. (Artificial_Inteliigence and Data Science)
CPERATING SYSTEMS
(2019 Pattern) (Semester - 111) (217521)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates

1) SolvequestionsQ.1or Q.2, Q.30or Q.4, Q.50r Q.6, Q.7 or Q.8.

2) Neat/diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.
4) Assuine Suitable data if necessary

Q1) @ What is synchronization? Operating.system.support and programming
Fanguage support for synchronization. [6]

b) Whatisinter processcommunic¢ation? Explain pipesand shared memory.
[6]
c) What areclassical synchroriization problems? Explain any onein detail [ 6]

OR
Q2) @ What isdeadlock? Explain itschiaracteristicswith example. [6]
b) What are different methodsof handling deadlock? Explain deadlock
detection with example. [6]

c) Consider a system that contains five processes P1, P2, P3, P4, P5 and
thethreeresourcetypesA, B and C. Following are the resourcestypes: A
has 10, B has 5 and the resource type C has 7 instances-Determine if the

system is safe ofriot. [6]
Process Allocation Max Avalebie
A|lB|C|A|B|C |A~B &£
P1 O|1|0|7|5]| 3 |3 372
P2 210103 2] 2
P3 31029 0|2
P4 211 (12| 2|72
P5 0|02 ]|4| 3] 3

P.T.O.



Q3) 8
b)

Q4) 8

b)

Q5) 8
b)

Q6) a)

b)

Q7) @
b)

Explain thevirtual memory system with suitable diagram. [6]

Explainthebasic method for implementing paging. Draw the paging model

of logical and physical memory. [6]

What is swapping? Does swapping increase the Operating system’s

overheads? [6]
OR

Explainthe ditferencesbetween: [6]

)  LogiCal and physical address space
i)  Pagding anttsegmentation
Whatisinterpal fragmentation and external fragmentation? How arethey

reducéd? [6]
What are@dvantages of partitioning the memory?What are different ways
memory partitioning? [6]
L 1st and explain file types and fileacCess methods. [6]
What are different disk schedul g policies? Explain SCAN and CSCAN
withexample. [6]

Explain how free space maragement;is done by Operating Sytem? [5]
OR

What are different disk. scheduting policies? Explain LIFO and SCAN
with example. [6]

Given memory partition 6H100K, 500K, 200K, 300K and 600K (in ordey).
How would each of Fjrst fit, best fit and worst fit algorithm fface
processesof size 212K, 417K, 112K, 426K (in order)?Which a samakes

the most efficient-use of memory. [6]
What is Directory? Explain directory implementation and-allocation
methods. [9]
What are goals of Linux?Also interfacest@lifiux. [6]
What iskernel ? Explain structure of kerial. [6]

Explain various process management system cail'sin Linux with example.
[5]
OR
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Q3) a)

b)

Define the components of LINUX System with diagram. What is the

responsibilityofkernelinLlNUXl ating system? [6]
What are different Process man; Qement system callsin Linux. Explain
exec() and brk() indetail. & [6]
Explainimplem jon @c&s and threadsin Linux [9]
S
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