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[6186]3519

S.E. (Computer Engineering/Computer Science & Design
Engg/Artificial Intelligence & Data Science Engg.) (Insem)

DISCRETE MATHEMATICS
(2019 Rattern) (Semester - 111) (210241)

Time: 1Hour] [Max. Marks: 30
| nstructions tdthe’ candidates:

1)
2)
3)
4)

Ql) 8

b)

Q2) g

Answer QLior Q2, Q3 or Q4.

Neat diagfams must be drawn wherever necessary.
Figures to the right side indicate full marks.
Assime Suitable data, if necessary.

LetA={1,2 3} andB ={1, 2, 3;4.5}. Find [9]
) PAUB)

i) P(ANnB)

i) A-B

By using mathematicaldnduction provethat

S =1+3+..+(2r+1) =3 for dl integersn> 1 [5]

Let P: | will study hard.and Q: | will get admissioninlIT.

Statement: If | studydrard then | will get admissioninlIT.

Writethe Converse\inverse & Contrapositive of the aldaye statement.[5]
OR

Suppose 100 Computer Engineering students studies at‘feast one of the
following language C, C++ and Python. It isgiventhat 65 Students studies
C language, 45 studies C++ language and 42/studies Python language.
20 students studies C and C++ language, 25 studerit studies C and Python
language, 15 students studies C++ and-Rython{anguage. Find students
studying : [9]

1)  Only Cand C++ language, not Pythofatanguage
i)  Only C and Python language, not. C++ language

PT.O.



b)

Q3) 8

b)

Q4) 8

b)

Use mathematical induction to prove [5]
S=2+4+6+8+..+2n=n(n+ 1) for al positive integer n.
What is Logical Equivaence?Show that ~( > p)v(pAag)=qgq [5]

Let A=(0r2,4, 6+8) 10} and Relation aRb defined on set A as
aRb={{ab) | (ab) %2==0; vab e A}.
Fing'aRb is Equivalence Relation or not? [9]

Wiite therelation pairs and Draw the Hasse Diagram-for the Relation
defined on set ‘X’ asaRb ={(a, b) |adividesb ;. ¢ab e X };

where' X ={ 10, 20, 30, 40, 50, 60, 80, 100} . [5]
(X)) = 2x + 5 and g(x) = 5x + 2 find [9]
) fog (5)

i) fog (2) + gof(2)
OR
If X ={10,20,30,40,50) & Reldtion on set ‘X’ isrepresented as
aRb ={ (a, b) | adivides b vyab € X }. Find arelation aRb is Partidl

Order Relation or not? [9]
LetA={1,24,846724,32,48}. Arelation on set ‘A’ isdefined as
aRb={ (g b) || adividesb; vab e A}. [5]

)  WriteRelation aRb
i)  Write any two Chain of aRb on set ‘A’
i) Write any two Anti Chain of aRb on sef /A’

If f(x) = 16x? + 12. Find Inverse of f(X). | sthelnverse of f(x) isfunction?
Justify. [5]
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[6186]+520
S.E. (Artificial Intelligence & Data Science/Computer
Engineering) (Insem.)
FUNDAMENTALS OF DATA STRUCTURES
(2019-Pattern) (Semester - 111) (210242)

Time: 1Hour] [Max. Marks: 30
I nstructions tothe cantiidates:

1) Attempt guestions Q1 or Q2, Q3 or Q4.

2) Draw feat & labelled diagrams wherever necessary.

3) Assume suitable data if necessary.

4) Elgures to the right indicate full marks.

Q1) @ V*What istime complexity? Why asyinptoti€ hotations are important? Find

time complexity of following codéts ng step count method. [6]
int x =0;
for (i =0; i <N; i++)
{
for (j =N; | >(; jr)
{
X=X+1+]j;
}
}
b) Write pseudocode to find factorial of a number. Dfaw the flowchart for
the same. [9]
c) ExplainwhatisLinear and non-linear data structure with example.  [4]
OR
Q2) @& Writeshort noteon : [6]
ADT

Divide and conquer method.
b) What is meant by time and space complexity? Explain the asymptotic
notations used for time complexity? [9]

PT.O.



Q3) g

b)

Q4) g

b)

Explain what is static and dynamic data structure with example. [4]

What is Row Magjor and Column Major Representation? Explain with
example. Write the formulato find any element A[i][j] in row major and
column major representationsof A. [6]

What ismeant by sparse Matrix?Write an algorithm to perform addition
of two sparse miairiCes. [5]

Explain withiexample how single variable polynomia can berepresented
using 1-B. array? What is advantage and disadvantage of this
representetion? [4]

OR

What Isthedifference between ssmple and fast transpose of sparse matrix?
Write anldgorithm to find simple transpose of sparse matrix. [6]

Writéan algorithm to find addition of two singte variable polynomials
usiihg array. Polynomial term consists of coefficient and exponent and
both are stored as an element in aftay. AsSiime terms are arranged in
descending order of exponent. Stetetime:complexity of the same. [9]

Draw and explain following terms: [4]
2D Array
3D Array

el
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[6186]-521
S.E. (Computer Engg./Artificial Intelligence & Data
Science/Computen ‘Science &Design Engg.) (In Sem.)
OBJECT-ORIENTED PROGRAMMING
(2019-Pattern) (Semester - 111) (210243)

Time: 1 Hour] [Max. Marks: 30
Instructions to thé candidates :

1) AttemptQl or @2, Q3 or Q4.

2) Figurestathe right indicate full marks.

3) Draw neat & labelled diagrams wherever necessary.

4) Assume-suitable data, if necessary.

Q1) @ What are advantages of object oriented progkdmming over procedural
orrented programming? [4]

b) VWhat is polymorphism? How doesitrelateio function overloading? [5]

c) What aclass "Student" with atifyhutes like name, roll number & mark.

Include member functionsto.set.& dispiay these attributes? [6]

OR
02) a) State differences betweerl abstraction and encapsulation. [4]
b) What are C++ access gpecifiersd Write down their significance. [9]

c) Writeaclass "Calculator” With methods for addition, subtraction, multiplication
and division functions.Create-a object to perform arithmetic operation. [6]

03) a) Define Function overldoading and Write a program for swapping‘two
integer numbers, two-float numbers and two characters using function

overloading. [9]

b) What is the use ¢ 'this' pointer? Explain with exaniple! [9]

c¢) Explain public, private and protected inheritance~And give-example of
protected Inheritance with explanation. [9]

OR

04) a) Define Function overriding in C++ and Writela progtam to demonstrate
the same. [9]

b) What are types of inheritance. Explajn“thém with syntax. [9]

c¢) Define function pointers? Give its Syntax of-declaration, Referencing

and Dereferencing. Write a program for it in/C++. [9]
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[6186]:522

S.E. (Computer Engineering/Computer Science & Design
Engg./Artificial Intaligence & Data Science Engg.) (Insem.)

COMRUTER GRAPHICS
(2019 RatterR) (Semester - I111) (210244)

Time: 1Hour] [Max. Marks: 30
| nstructions talthe candi dates:

1)
2)
3)
4)

01) a)

b)

Q2) a)
b)

c)

03) a)

b)

Answer Q:1or Q.2, Q.3 or Q.4

Figures to' the right indicate full marks.
Draw/neat diagram wherever necessary.
AsSume suitable data, if necessary.

Explain the following terms : [S]
1)  Persistence

i1) Resolution

1)) Aspect ratio

1v) Pixel

v) Refresh Buffer

Discuss the significance of-OpenGL Pipeline and OpenGL Libraries

[S]
Derive the expression40f Decision Parameter used in Bresenhams }ine
drawing algorithm. [5]

OR

Discuss any fiverapplications of Computer Graphics [S]
Differentiate between Raster scan and Random Séart [5]
Using DDA algorithm compute the pixels that.wguldbe turned on for
line with end points (0, 0) to (4, 6). [S]

Explain Winding number method to pérsform the’inside out test for a
given point with example. [S]
Comment on the advantages of using 8 connected method while using
Seed Fill algorithm over 4 connected method with suitable example.

[5]
Explain Weiler Atherton Polygon Clipping Algorithm. [S]

PT.O.



OR O

$o)
Q04) a) Compare Flood fill and Bound,a\(yQ/fill algorithm. [5]

b) Consider the Clip window wé}‘x@/ertices a A(1,2), B(10, 2), C(10, 10),
D(1, 10) and a line with el@poims as S(3, 1) and T(6, 4). Clip the line

ST against the w@ow using Cohen Sutherland Algorithm.[5]
¢) Discuss the fi aticm?bf Cohen Sutherland algorithm? Explain the
significanc ion Codes. [S]
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[6186]-524
S.E. (Artificial Intelligence and Data Science) (Insem.)
ORERATING SYSTEMS
(2019 Pattern) (Semester - 111) (217521)

Time: 1 Hour] [Max. Marks: 30
Instructions to thé gandidates :

1) SolvequesionsQ.1or Q.2, Q.3 or Q.4.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4) Asstime suitable data, if necessary.

Q1) @ Vv Discussdifferent functions of opérating system. [6]
b) Explainindetail Time sharing.Operating system with diagram. [9]
c) Definebash shell? Explain it [4]

OR
Q2) @ Explainindetall batch operéating system. [6]
b) Discussthe system calls. [9]
c) Givethe System Esograms in operating system. [4]
Q3) @ Explainthe concept of Process Control BlogK with diagram. [9]
b) Discuss SJF process scheduling algorithins; [6]
c) DefineThreads? Explain ThreadsLife€ycle. [4]

OR

PT.O.



Q4) @ Draw and Explain process state trangition diagram. [9]

b) Consider following set of processwith their CPU Burst time. Draw Gantt
chart FCFS. Calculate averagewaeiting time and average turnaround time.

[6]

Process | Armival time | Burst time
P, 0 4
P, 1 3
P, 2 1
P, 3 2
R: 4 5
b) Differentiate between Process & Threads. [4]
VVNVV
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