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M.Sc. (Industrial Mathematics With Computer Applications)

MATHEMATICS
MIM101: Real Analysis
(2019 Pattern) (Semester - 1)

Time: 3Hourg| [Max. Marks: 70
I nstructions to the candidates :

1
2)
3)

Q1) a)

b)

d)

Q2) a)

b)

d)

Attempt any five out of the eight questions.
Figuresto theright indicate full marks.
Scientific calculators and stastistical tables are allowed.

Let X be a metric space and {G ,, } be any collection of open sets. Prove
that U G_ is open. [9]
Prove that compact subsets of a metric space are closed. [5]

Define closure of a set E. Prove that a set E is closed if and only if E=E .

[2]
Give an example of an open cover of the interval (0, 1) which has no
finite subcover. [2]

Let {P , } be a sequence in a metric space X. Prove that {P , }converges
to a point Pe X then every neighbourhood contains all but finitely many
terms of{P , }. [9]
If K 1is a sequence of compact sets in a metric space X such that

K,o K, ,,n=1,2,.. and if 1]1_{1; diam K_= 0 then prove that
N K, contains exactly one point. [5]
n=1
.1
If P>0 then prove that }]I_I)EE =0, [2]
Find radius of convergence of the series Znnzn : [2]

n=1

PT.O.



Q3) a)

b)

d)

Q4) a)

b)

d)

Q5) a)

b)

[5843] -

Define absolute convergence of a series. Prove that if Zan converges
n=l1

absolutely then Z a, converges. [5]
n=l1

Suppose & >a, > a, >......> 0. Prove that the series Zan converges if

n=l1

and only if the series szazk converges. [9]

k=0

Suppose a >0 and Zan diverges. Prove that Z diverges. [2]

11+a,

n+1
Test the convergence of the series Z n [2]

n=1

Prove that a mapping f of a metric space X in to a metric space Y is
continuous if and only if f!(C) is closed is closed in X for every closed

setCin Y. [9]

Suppose f is a continuous mapping of a compact metric space X in to a

metric space Y. Prove that f(X) is compact. [9]

Let f be monotonic on (a, b). Prove that the set of points of (a, b) at

which f is discontinuous is at most countable. [2]
F(x)= -X-2 ,-2<x<0

Let x+2 , 0<x<I

Prove that f has simple discontinuity at x = 0. [2]

Suppose f is a real continuous function on [a, b] which is differentiable
in (&, b), then prove that there is a point X< (a, b) at which

f(b) - f(a) = (b-a)f'(x). [5]
Suppose f is a real differentiable function on [a, b] and suppose
f (a) <, <f(b). Prove that there exists a point X € (a, b) such that f' (X)= 4.

[S]

101 2



Q6) a)
b)

Q7) a)

b)

Q8) a)

b)

C

IfC, + 71 + ot f + n—-:l =0,where C,C,, ......,C, are real constants

then prove that the equation C+ C x+....+ C_ X"+ C X" = 0 has at
least one real root between 0 and 1. [4]

If f is continuous on [a,b] then prove that f € R(«) on [a, b] . [9]
Let f be Riemann integrable in [a,b] for a<x<b, consider

F(X) :I f (t)dt .Prove that F is continuous on [a, b]. [9]

If o is monotonically increasing function on [a, b] and f is bounded on

b b
[a,b] then prove that _! fda S}[ fda [4]

If f is a continuous mapping of a metric space X into a matric space Y.
Prove that f(E)c f(E) foreveryset Ec X. [9]

Suppose LLm f.(X)=f(X) (xeE) and Mn=Sup| f.(X)— f(X)| .Prove

xeE

that f — f uniformly on Eifand onlyif M, —0 ash— . [9]
Letf (X)=x, 0<x<1,n=12,3,....... show that f (X) is not uniformly
convergent on [0, 1]. [4]

Let a be monotonically increasing on [a, b]. Suppose f, € R(«) on
[a, b] forn=1, 2, 3,... and suppose f, — f uniformly on [a, b]. Prove

b

b
that f € R(a) on [a, b] and Ifdaﬂigg fda [5]

Prove that the sequence of functions {f }, defined on E converges
uniformly on E if and only if for every > ( there exists an integer N

such that m> N, n> N, x € E implies| f,(x) — f.(X)|<€. [5]
o &Ksinnt
Show that the series Z s uniformly convergent. [4]
n=1
2 & 4
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[Total No. of Pages : 4
[5843]-102

M .Sc. (Industrial Mathematics with Computer Applications)

MATHEMATICS
MIM 102 : Linear Algebra & its Applications
(2019 Pattern) (Semester - |)

Time: 3Hoursg| [Max. Marks: 70
| nstructions to the candidates:

1) Attempt any FIVE of the given EIGHT questions.
2) Figuresto the right side indicate full marks.
Q1) Attempt each of the following : [14]
a) LetV be a vector space, j a vector in V and K a scalar. Prove that [5]
) ou=o i) ko=0 i) (—DHu=-U
iv) If ku=0 then either k=0 or U=0.
b)  Determine whether V, =(1,1,2),V, =(1,0,1),V, =(2,1,3) span the vector
space 3. [9]
c) Letw={(x,y)eR*/2x+3y=>5}. Iswasubspace of R*?Justify.[2]
d) Let U=(1,2,—1) and V=(6,4,2) in R’. Show that W=(9,2,7) is a
linear combination of j and V. [2]
Q2) Attempt each of the following : [14]
a) State and prove the Cauchy Schwarz inequality. [9]
b) Let R’ have the Euclidean inner product use the Gram Schmidt process
to transform the basis U, =(1,1,1),u, =(—1,1,0),0, = (1,2,1) into an
orthonormal basis. [9]
c) If g and v are orthogonal vectors in an inner product space, then

prove that |7+ |P=|T|F +| V|- 2]

PT.O.



d) Let R* have the Euclidean inner product and s={W,W,}, where

_ [3 —4] _ (43
VV1: e 3W2:
5 5

Q3) Attempt each of the following :

5’5

a) LetT,:R°—R*bemultiplication by

1 2 0 4 5 -3
A3 -T2 0 1 4
2 -5 2 4 6 1
4 —9 2 —4 —4 7]

Find the rank & nullity of T .

- —]- Find § if (@), = (1,1).

[2]

[14]

[S]

b) Let T:R’—R’ be the linear operator T (X, X,, X,) = 3X, + X,, —2X,
—4X, + 3X,, 5X, T 4X, —2X,). Determine whether T is one-one. If so find

T

[3]

c) Consider the basis S= {VI,VZ,V3} for R*, where v, =(L1),v, =(,1,0)

and V, = (1,0,0). Let T: R’ — R? be the linear transformation given by
T(Vl) = (1,0),T(V2) =(2,— 1),T(V3) = (4,3). Find a formula for T(X, X,, X,);

then use this formula to compute T(2, -3, 5).

Q4) Attempt each of the following :

a) Find the eigen values of

0O 1 O
A=10 0 1
4 —17 8

b) Find a matrix P that diagonalizes
0
1
1

[5843]-102 2
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Q5)

Q6)

¢) Find the eigen values of A® if [2]

13 7 11
|
A=]0 72 3 8
0 0
0 0 2
1 30
d) Show that X = u is an eigen vector of A = g _1 corresponding to
the eigen value A = 3. [2]
Attempt each of the following. [14]

a) Let V be a finite dimensional vector space and let {V,V,,....,V, } be any
basis for V. If a set has more than n vectors of V, prove that the set is

linearly dependent. [9]
b) Do the vectors p,=1-3x+2x>,p, =1+ X+4x*,Pp,=1—7x Span
IP,? Justify. [9]
¢) Find the coordinate vector of W=(3,—7) relative to the basis
S= {Ul, Uz} for R*where U, = (2,—4),0, = (3,8). [2]
d) Find a basis for the row space of [2]
1 -2 0 0 3
A2 -5 -3 26
0O 5 15 10 O
2 6 18 8 6
Attempt each of the following : [14]
31
a) Thematrix A= 5 1| maps the line y=2x+1 into another line. Find the
equation of the transformed line. [9]

b) Find the least squares approximation of f(X) = 1 + X over the interval
[0, 27t] by a trignometric polynomial of order 2 or less. [9]

[5843]-102 3



c¢) Find an LU - decomposition of [4]
2 6 2
A=|-3 -8 0
4 9 2
Q7) Attempt each of the following : [14]
a) Verify Cayley Hamiltonian theorem for the matrix [9]
0 1 0 1]
1 01 0
A —
0 1 0 1
1 0 1 0
0 0 c
b) Leta, b, cbe elements of a field Fandlet A=1 0 b
0 1 a
Prove that the characteristic polynomial for A is also the minimal
polynomial for A. [9]
c) Prove that similar matrices have the same characteristic polynomial. [4]
Q8) Attempt each of the following : [14]
a) Determine the dimension and a basis for the solution space of the system
X —3X,+X =0
2X, — 6X, +2X, =0
3X, — 99X, +3x,=0 [5]
b) Let U,V be vectors in an inner product space V. Prove that
[u+v|+u—v[=2|u|* +2[|v|’ [5]
c) Prove that a linear transformation T : V — W has an inverse if and only

[5843]-102

if T is bijective. [4]

ofo ofe ol



Total No. of Questions : 8] SEAT No. :

P503 [Total No. of Pages : 4
[5843]-103
M .Sc. (Industrial Mathematics with Computer Applications)
MIM 103 : CPROGRAMMING

(2019 Pattern) (Semester - |)

Time: 3Hourg| [Max. Marks: 70
I nstructions to the candidates:
1) Attempt any FIVE of the given EIGHT questions.
2) Figuresto the right side indicate full marks.
Q1) Attemptthefollowing: [14]
a) Differentiate between break and continue statement. [9]

b) Writea‘C’ programto sort the given array el ementsin Ascending order.

[5]

c) Definetheuseof conditional operator with syntax. [2]
d) Predict the output and justify your answer : [2]

main ()

{

int fruit =1,

switch(fruit+2)

{

default: printf(“ apple’);

case4: printf(“banana’);

case 5: printf(“orange’);

case 8: printf(“grape”);

}

}

PT.O.



Q2) Attemptthefollowing: [14]

a What is pointer? What are different operations can be performed on

pointers. [9]
b) Writea'C’ programto createarecursive function power(a,b) to calculate

the value of araised to b. [9]
c) Predict the output and justify your answer. [2]

main()

{

Inti=4,z=12;

ifi=5& & z>5)
Printf(“/n In C language“);
Else

printf(“\n any other language“);

}
d) Definetheterm Recursion. [2]
Q3) Attemptthefollowing: [14]
ad Explan: [5]

I)  Nested structures
i)  Array of structures

b) Write down the difference between while and do-while loop. [9]
Cc) Writethe use and syntax of xizeof () operator. [2]
d) Predict the output and justify your answer. [2]

#define PRODUCT (n) (n* n)

main ()

{

inti=3,j;

j =PRODUCT (i +1);
printf (“ n%d*“ , |);
}
[5843]-103 2



Q4) Attemptthefollowing: [14]

a Write a C program that defines a structure employee containing the
details such as empno, empname, department name and salary. The
structure has to store 20 employees in an organization. Use the
appropriate method to accept and display employee details? [9]

b) Explaincal by valueand call by referencewith suitableexample? [5]

c) Listany four Bitwise Operator. [2]

d) Predict the output and justify your answer. [2]
main ()

{ inti =abc(10);
printf(“%d”, --i);
}

int abe(int i)

{

return(i++);

}

Q5) Attempt thefollowing. [14]
a WriteaC program to copy the contents from one file to another file.[5]
b) Explain Switch control statement with example. [9]
c) Explainthefollowing preprocessor directiveswith example. [4]

I)  #include
i)  #define

[5843]-103



Q6) Attemptthefollowing: [14]

a Explain various file opening mode in ‘C’ with suitable example and
syntax. [5]

b) Write a C program to perform addition of 2 matrices size n*n. Use
appropriate function to accept and display matrix. [9]

c) ExplainIncrement and decrement operator with suitableexample.  [4]

Q7) Attemptthefollowing: [14]
a Writea'C’ menudriven program to calcul atefactorial of number, number
Isodd or even and prime number. [9]

b) Explanwithexample: [9]

I)  Array of Pointers
i)  Pointersto Pointers

c) Writea'C program to display the followig pattern. [4]
* * * *

Q8) Attemptthefollowing: [14]
a  Writedown the difference between structure and union. [9]

b) Explain Function prototype, Function call and return statement with
example. [5]

c) Writeanote on Command Line Argument. [4]

s o o
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F.Y.M.Sc. (IMCA)
MIM -104: DBMS
(2019 Pattern) (Semester - |)

Time : 3 Hoursg] [Max. Marks : 70
I nstructions to the candidates:

1) Attempt any five questions out of eight questions.

2) Figuresto the right indicate full marks.

Q1) Attempt thefollowing:

ad Explainany five significant differences between file-processing system

and DBMS. [5]
b) Explain with an example “Tabular representation of many-to-many
relationship”. [9]
c) Define Datalndependence and state its types. [2]

d) Give the E-R notations used to draw an identifying relationship and
multivalued attribute. [2]

Q2) Attempt thefollowing:
ad Explainthefollowing SQL set operationswith example. [9]
1)  Except operation

i)  Except all operation

b) Explain the structure of PL/pgSQL code block. [5]
c) Whatisatotal participation? Give an example. [2]
d) Defineinstance and schema. [2]

P.T.O.



Q3) Attempt thefollowing:
ad Givethesyntax and explain %TY PE and %ROWTY PE variable attributes

of PL/pgSQL. [9]

b) Defineatrigger. State and explain its syntax. [9]

c) WhatisAggregation?Giveanexample. [2]

d) Definetheterms:i) attribute. ii) entity set. [2]

Q4) Attempt thefollowing: [9]

a Consider thefollowing database
Customer(customer_no,customer_name,city)
Account(account_no,balance)

Customer and Account are related with one-to-many relationship.

Create arelational database in 3NF and give expression in SQL query
for

I)  List the name of customer with highest number of accounts.
i)  Find the names of customers having more than three accounts.

b) Consider thedatabasefrom Q4 a) and give expressioninrelational algebra
for [5]

I)  Listthe namesof all customers.

i)  Listall the accountsof “Mr. Patil”.

i)  Display the account details of customerswho livein*“Pune’ city.
c) What isthe use of insert command? Give its syntax. [2]
d) WhatisaReferential integrity constraint? Give an example. [2]

Q5) Attempt thefollowing:
a Consider thefollowing database
Employee (employee _number integer, name varchar(30), salary integer)

Write a PL/pgSQL function which will accept employee number and
displays the name and salary of an employee. [9]

b) Consider therelation schema R(A,B,C,D,E,F) and the set of functional
dependencies defined on R as

F={A-> B, A->C, B->D, CD->E, BE->F, C->F}
Compute closure of F, i.e. F+. [9]

[5843]-104 2



c) Consider the relation schema R(A.B,C,D,E) and set of functional
dependencies F for R as F= (A-> BC, CD->E, B->D, E->A). Find a
candidate key for R. [4]

Q6) Attempt thefollowing:
a Explainthedivision operation of Relational Algebrawithexample. [5]
b) Differentiate between specialization and generalization. [5]

c) Writeashort note on mapping cardinalities. [4]

Q7) Attempt thefollowing:
ad Explainthefollowing Relational Algebraoperationswith example.  [5]
1)  Unionoperation
i)  Set difference operation.
b) Consider thefollowing database [9]

Employee(Employee id, name,age,salary,city)

Project(Project_id, project_name,duration,budget)
Project and Employee are related with one-to-many relationship.

Create arelational database in 3NF and give expression in SQL query
for

)  Listthe details of employees whose name startswith “R”.
i)  Find the count of employees.
i)  Givethenamesof projectshaving budget between 70000 and 80000.

Iv) List the details of employeeswho livein “Pune’ city.

[5843]-104 3



c) Consderthedatabasefrom Q7 b) and giveexpressioninrelationa algebra
for [4]

) Listthenameand salary of all employees.
i)  Givethe names of employees having age less than 40.
i)  Givethe names of projects having budget more than 50000.

IV) List the details of employeeswho do not livein “Pune’ city.

Q8) Attempt thefollowing:

d What isnormalization? Explain SNF, BCNF forms of normalization with

example. [5]

b) Explainthefunctionsof adatabase administrator (DBA). [9]

c) Explainthe different types of database system users. [4]
oot
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I nstructions to the candidates :
1) Attempt any five questions out of eight questions.
2) Figuresto the right indicate full marks.
Q1) a) Show that the singular point of the function f (Z)—M isapole.
Determine the order m of that pole and corresponding residue B.  [5]
o 72
b) Obtain the Maclaurin series represents 2z’ cosh(Z’) = Z " 2m)!
n= n)!
(2] < o0). [3]
c) Show that logi :[2n+%]7ri : [2]
Z +i
d) Determine singul ints of the function f(2)=———— 2
)  Determine singular points of the function f(2) 75714 [2]
Q2) a) State and prove Liouville’s theorem. [9]
o
b) Show that P.V. — 5
) ow tha f v —|—1 3 [5]
c) Find cube roots of the unity. [2]
—1+3| :
d) Show that i) (1 —i)=~4, i) 75— =~ 1+ [2]

P.T.O.



Q3) a) Suppose that a function f is analytic inside and on a positively oriented
circle C,, centred at z, and with radius R. If M, denotes the maximum
value of | f (2) | on C, then prove that

..... ). [9]
b) Find the zeroes of sin zand cos z [9]
¢) Find the values of z such that €= -2. [2]
d) Evaluate the integral f ‘el d [2]
4 Find Laurent seri tation for T(2)=———— in the domai
Q4) a) ind Laurent series representation for Z-1)(2-2) in the domain
z] < 1. [5]
b)  Show that: An isolated singular point z, of a function f is a pole of order
P(2)

mif and only if f () can be written in the form f(D)=—"—,
(z—z)m

Where ¢(2) is analytic and nonzero at z,. Moreover

Res f(2) = ¢(z), if m=1;
2=7

(m-1)
Resf(z):u,ifmzz; [9]
=2 m—1)!
c) Find a harmonic conjugate V(X, Y) for u(x, y) = 2x(1 —y). [2]

d)  Write the function f (z2) =Z — z+ 1 in the form f (2) = u(X, y) +iv(X, ¥).[2]

s

Q5) a) Show that f m 1 [9]

b) Derive Cauchy Riemann Differential Equations for an analytic function
in the Cartesian form. [9]

¢) Show that f dz =107 \where C is circle of |7 = [4]

2(z-1)
[5843]-201 2



Q6) a)

b)

Q7) a)

b)

Q8) a)

b)

Show that if f (Z) and f (z) both are analytical in a given domain D then
f (2) is constant throughout D. [9]

Derive the formula for sin"! zand use it to find sin'(—i). [9]

Let two functions p and q be analytic at a point . If p(z) # 0, q(z,) = 0

V4
and ' (z)) # 0 then prove that Z  is a simple pole of the quotient %Z))
P(2) _ p(z)

d Res = ) 4
nd A d(@) 4
Show that f;dz = O when i [5]

A (Z—l) n+3 27_“
Prove that :- A function f (2) = u(X, y) + i V(X, y) is analytic in a domain D
if and only if v is harmonic conjugate of u. [9]
Find the Laurent series representation for f(z) = ﬂ . Determine
y4
the type of singularity of f (z) and residue at z=0. [4]

) Showthat | _ f(2dz=—[ f(2)dz

i) Find [ ZdZ if z=2€" >
C

—g <46 Sz] where C is right half of circle

|z =2 from z=-2i to z=2i.

[5]

State and prove fundamental Theorem of algebra. [5]
ind the value of i 1 f 32 42 dz where C is th itivel
Find the value of integra J (Z—l)(22+9) Z, where C 1s the positively
oriented circle |z— 2| = 2. [4]

Clodod
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[5843] - 202
M.Sc. (Industrial Mathematics with Computer Applications)
MIM 202 : DISCRETE MATHEMATICAL STRUCTURES
(2019 Pattern) (Semester - 11)

Time: 3Hourg| [Max. Marks: 70
Instructions to the candidates :

1) Attempt any Five of the given Eight questions.

2) Figuresto theright indicate full marks.

Q1) Attempt each of the following : [14]
a) In how many ways can a photographer at a wedding arrange six people
in a row, including the bride and the groom if [9]

1)  the bride must be next to the groom
i)  the bride is positioned somewhere to the left of the groom?
b) Give a combinatorial proof for the identity

"

c) Show that among any group of five integers, there are two with the same

n
k]; where n and K are positive integers with n> k.[5]

remainder when divided by 4. [2]

d) How many one-one functions are there from a set with 5 elements to a

set with 7 elements? [2]

Q2) Attempt each of the following : [14]

a)  Find the solution to the recurrence relationa =2a  —1,a =1. [Z]
b)  Solve the recurrence relationa =—4a , —4a ,forn>2,a =6,a = 8.[9]
c) Find a recurrence relation and give initial conditions for the number of
bit strings of length n that do not have two consecutive O's. How many
such bit strings are there of length 5? [9]
d) Suppose that the roots of the characteristic equation of a linear
homogeneous recurrence relation are 2, 2, 2, 5, 5 and 9. What is the
form of the general solution? [2]

PT.O.



Q3) Attempt each of the following : [14]

a) Prove that a connected multigraph with atleast two vertices has an Euler
circuit iff each of its vertices is of even degree. [9]
b) N

Y Ny

N

For the graph G given above, determine the sum of the in-degrees of the
vertices and the sum of the out-degrees of the vertices directly. Show

that they are both equal to the number of edges in the graph. [9]
c) Give the values of n for which the following graphs are bipartite.  [2]
) K i) C,
d)
Represent the above graph with an incidence matrix. [2]
Q4) Attempt each of the following : [14]
a) Prove that a tree with n vertices has n— 1 edges. [9]
b) Draw all spanning trees of G given below : [9]
-\ © € &
N S
¢) What is the value of the prefix expression [2]
*/93 + %24 —76.
d) Draw all non-isomorphic binary trees with 7 vertices. [2]
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Q5) Attempt each of the following : [14]

a) Use K-maps to minimize the sum-of-product expansion [5]
XYZ+XYZ+XYZ+XYZ+XYZ+XYZ+XYZ

b) Use a table to express the values of the Boolean function [9]
FX,y,2)=X(yz+ YZ).

¢) Show that [4]

) X=X|X
M) xy=XI[x)/yly
) X+Yy=(x|Yy)!l(x]y),where| denotes the NOR operator.

Q6) Attempt each of the following : [14]
a) Prove that the number of r-combinations of a set with n elements, where
nis a non-negative integer with 0 <r <nequals C(n,r)= _nt 5]
r'(n—r)!

b) How many strings can be made by reordering letters of the word
'SUCCESS". [9]

¢) How many solutions are there to the equation X + X, + X, + X, + X, =21,
where x, i =1, 2, 3, 4, 5 is a non-negative integer such that
0<x <3,1<x<4andXx >15. [4]
Q7) Attempt each of the following : [14]
a)  Show that the complete graph K, is non-planar. [9]
b) Find the chromatic number of the graph given below : [9]

o >
(.-
e
oN
c) Determine whether the following graph is Eulerian. If yes, find an Euler
line in it. [4]
3o \B'}
\9’\ \9L'f
Y Ng
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Q8) Attempt each of the following : [14]
a) How many bit strings of length 10 either begin with three Os or end with

three 1s? [9]
b) Prove that if N objects are placed into K boxes, then there is atleast one
box containing atleast [N/k] objects. [9]
c) Use Prim's algorithm to find a minimum spanning tree for the given
weighted graph : [4]

[5843] - 202 4
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[5843] - 203
M.Sc. (Industrial Mathematics with Computer
Applications)
MIM - 203 : DATA STRUCTURES
(2019 Pattern) (Semester - 11)
Time: 3Hoursg| [Max. Marks: 70

I nstructions to the candidates :

1) Attempt any Five out of Eight questions given.
2) Figuresto theright indicate full marks.

Q1) Attempt thefollowing:

a)

b)

d)

What is generalized linked list? Explain with example. Also write its

Applications. [5]
Write an algorithm to convert infix expression to postfix. [9]
Define: [2]
i)  DataStructure

i) ADT

Convert the following infix expression to postfix. [2]

A*B-C$D+E

Q2) Attempt thefollowing:

a)
b)
c)
d)

Write ashort note on : Static implementation of Treesusing arrays. [5]

What is Queue? Explain various types of Queuesin detail. [9]
Give any two applications of an array. [2]
Represent the following expression as binary tree. [2]

A+(B-C)*D/(E*F

PT.O.



Q3) Attempt thefollowing:
ad  Writethe adjacency matrix and adjacency list of following graph.  [5]

Vi fﬁ@———v@

" N
Va2 )—
b) Writeashort noteon : Binary Tree. [9]
c) Défine: [2]
)  Heap sort
i) DEqueue
d) What are the basic operations performed on a queue? [2]

Q4) Attempt thefollowing:
ad Wiriteafunction to add anode at the beginning of asingly linked list.[5]

b) State advantages of Data Structures. [5]

c) Stateany two characteristics of an agorithm. [2]

d) Define: [2]
1)  NULL Tree

i) Degreeof aTree

Q5) Attempt thefollowing:
a Define Graph. Explain various methods used for Graph traversal.  [5]
b)  Show thestepsof creating aBinary Search Treefor thefollowing data:[ 5]
35, 66, 45, 12, 76, 55, 43, 90, 10
c) Writeashort noteon : Circular Queue. [4]

Q6) Attempt thefollowing:
a Writeafunction toinsert anodein the doubly linked list. [5]
b) Write ashort note on : Merge Sort. [9]
c) Explainlinear and nonlinear datastructurewith suitableexample.  [4]
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Q7) Attempt thefollowing:
a Convertthefollowinginfix expression to postfix and evaluate. Show the

stack contents for evaluation. [9]
p*gq-tu, p=19=3,t=4u=2
b) Explainfollowingtermswith example. [9]

)  Weighted Graph
i)  Spanning Tree
c) Explain how stack can be used in recursion. [4]

Q8) Attempt thefollowing:

a Writea'C' function to reverse a string using stack. [9]

b) Write an algorithm to find the shortest path between two given vertices

of a directed graph. [9]

c) Writeashort note on : Orthogonal list. [4]
VVVV
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[5843] - 204
FY. M.&. (Industrial Mathematics with Computer Applications)
MIM 204 : SOFTWARE ENGINEERING
(2019 Pattern) (Semester - 11)

Time: 3Hourg| [Max. Marks: 70
Instructions to the candidates :

1) Attempt any Five out of 8.

2) Figuresto theright indicate full marks.

Q1) Attempt thefollowing:

a) Explainspiral model indetail. [9]
b) Discussthe component of activity diagram. [9]
c) Giveany two benefitsof iterative development. [2]
d) What arethe advantages of link attributes? [2]

Q2) Attempt thefollowing:

a)  Write short note on integration testing. [9]

b) What are the different types of relationship supported in UML? [9]

c) WhatisaMetaModel? [2]

d) Definetheterms [2]
1)  Abstract class i) Fork

Q3) Attempt thefollowing:

a  Write ashort note on : Rambaugh Method. [9]
b) Prepare aclass diagram for airport system. Define appropriate classes,

relationships and associationswith multiplicity. [9]
c) WhatisAssociation? What is Binary Association? [2]
d) Giveany two benefitsof iterative development. [2]

PT.O.



Q4) Attempt thefollowing:

ad ExplainBlack box testing with any two methodsused init. [9]
b) Writeashort note on: Understanding requirements. [5]
c) What do you mean by encapsulation? [2]
d) What do you mean by Components? [2]

Q5) Attempt thefollowing:

a  WhatisAggregation?Explain multilevel Aggregation with suitableexample.

[5]
b) WhatisActivity? Explainactivity diagramin detail. [9]
c) Explainany FOUR notations of collaboration diagram. [4]

Q6) Attempt thefollowing:
ad What ismeant by stereotypes? Explain with any two examples. [9]
b) Explain Object diagramswith suitable example. [9]
c) Discuss any FOUR components of sequence diagram. [4]

Q7) Attempt thefollowing:
a  Write a short note on: Jacobson method. [5]
b) Explain Waterfall model in detail. [9]
c) Whatistheuseof Deployment diagram? Explain with suitable example.[4]

Q8) Attempt thefollowing:

a Draw aclassdiagram for “Newspaper advertisement agency”. Define at
least three classes. Define appropriate relationship, association with

multiplicity. [5]

b) Whatisrecursiveaggregation? Explainin detail. [9]

c) Discussadvanced classesin detail. [4]
VVVV
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[5843]-205
M.Sc.
MIM 205 : JAVA
Industrial Mathematics With Computer Application
(2019 Pattern) (Semester - 11)

Time: 3Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) Attempt any Five out of Eight questionsgiven.

2) Figuresto theright indicate full marks.

Q1) Attempt thefollowing questions:

a) ExplainLifecycleof applet [9]
b) Writeajavaprogram which accepts‘n’ integersfrom the user and writes

only even numbersto thefile ‘even. txt’. [9]
c) Stateany two differences between abstract class and interface. [2]
d) Whatisgarbagecollectioninjava? [2]

Q2) Attempt thefollowing questions:
a Write a note on Wrapper classes in Java? What are uses of wrapper

classes? [9]
b) Explainprimitivetypesinjava [9]
Cc) What are characteristics of componentsin MV C architecture? [2]
d) Listany two methods of file class along with syntax. [2]

Q3) Attempt thefollowing questions:
a What isinheritance? Explain different typesof inheritanceswith example.

[S]

b) Whatisfinalize() method used for? Explain with example. [9]

c) State any two methods of key listener. [2]

d) What isuse of following predefined packages [2]
) javautil.* i) javalang.*
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Q4) Attempt thefollowing questions:

a Explain any five methods of Jframe class. [9]
b) What isstream?What are different types of streamsin java? [9]
c) Whatisexceptioninjava? [2]
d) Explaintheuseof initialization block with example. [2]

Q5) Attempt thefollowing questions:
a What is Buffered Reader? Demonstrate buffered reader with suitable
example. [9]
b) Write anote on Mouse Motion Listener. [9]
c) What isconstructor? What are different types of constructor in Java.[4]

Q6) Attempt thefollowing questions:
a) Explainthe use of comparable and comparator interfacein java. [9]
b) What isMethod overriding? Explain with example. [9]
c) WhatisGrid Layout? [4]

Q7) Attempt thefollowing questions:

a Write anote on character stream. [9]
b) What are user-defined exception?lllustrate with suitableexample.  [5]
c) Howtoachievemultipleinheritanceinjava? [4]

Q8) Attempt thefollowing questions:
a) Define aclass student having data members rno, name and percentage.
Define default and parameterized constructor. Accept the details of 5

students in array and display student with maximum marks. [9]

b) Discussdifferent types of eventsin Java. [9]

c) Explainuseof super keyword with example. [4]
Q0O0Q0O
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[5843]-301
M.Sc. (Industrial Mathematics With Computer Applications)
MATHEMATICS
MIM 301 : Operational Research
(2019 Pattern) (Semester - 111)

Time: 3Hoursg| [Max. Marks: 70

I nstructions to the candidates:
1) Attempt any Fiveout of the Eight questionsgiven.
2) Figuresto theright indicate full marks.

Q1) @ A firm manufactures two products A and B on which the profits earned
per unit are ¥3 and T4 respectively. Each product is processed on two
machines M, and M.,. Product A requires one minute of processing time
on machine M, and two minutes on M., while B requires one minute on
M one minute on and one minuteon M. Machine M isavailablefor not
more than 450 minutes, while machine M, is available for 600 minutes
during any working day.

Formulatethe L.P.Pand solveit graphically. [5]
b) Solvethefollowing LPPgraphically [9]
max z = 4x, + 3X,
subject to,
3x, +4x,<24
8x,+ 6x, > 48
X <95
X, <6
X, %> 0
c) DefineTransportation Problem. [2]
d) Describebriefly aNetwork. [2]

PT.O.



Q2) @ Findtheoptimal solution of thefollowing L.P.P by algebraic method [5]
max z = 2x, + 3X,
subject to,
2X+X, < 4
XX, > 5
XX, >0
b) Solve by Two Phase Method [9]
max z =10x, + 6x, +2X,

subject to
XX x> 1
3, X+ %, 22
X}, X% > 0
c) Consderthethreedimensional LP solution whosefeasible extreme points
areA, B and J.
X3
G
'
i
' H
F 2
I
B
AR
//, A l
I A: (0,0,0)
. B:(1,0,0)
C E C:(0,1,0)
D: (Oq 01 1)
.1.’2

1)  Which of the following pairs of corner points cannot represent
successivesmplexiteration (A, B), (B, D), (E,H),and (A, I)?Explain
why? [2]
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i)  Supposethat thesmplex iteration startsat A and the optimum occurs
at H. Indicate whether any of the following paths are not legitimate
for the simplex algorithm and state the reason. [2]

) A->B->G—->H
2) A->C->Il—->H

Q3) @ Findtheoptimal dua value of the objective function [9]
max z = 5x, +12Xx,+4x,
subject to
X, + 26+, < 10
2X =X, +3x,= 8
X Xp X320
b) Consider the TOY CO model and their optimal tableis given below
max z = 3x, + 2X, + BX,
subject to
X, + 2%, + X, < 430 (operation 1)
3x, +2x,<460  (operation?2)

X +4x, < 420 (operation 3)
X X, X, >0
Consider thefollowing ssimplex table
CB,/ ¢ 3|1 2 50 0 |0 Solution
B.V. X, | X, | X, S |'S, |S,
2 | X -1 10 Nl 0 100
2 4 2 | 4
5 X 3 0O 1 0 1 0 230
3 2 2
0 s 2 1 0021 1 20
z—C, 4 0 0 1|2 z = 1350
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d)

Q4) &)

b)

c)
d)

Situation 1: TOY CO recognizethat inimplementation may taketime.
Another proposal was thus made to shift the slack capacity of operation
3 (S,=20 min) to the capacity of operation 1.

How would this change impact the optimum solution? [9]
Show the feasible region for the following constraints of aL.PPusing a
graph. [2]
X—-y<0
x<4
X,y>0
Write the following L.P.Pin standard form. [2]
max z = 3x, + 4X,
subject to,
X+2x, <9
22X, —4x, > 7
X, % 20
Findtheinitial basic feasible solution using Voge’ sA pproximation method
(VAM) and optimize it using MODI method. [9]
Factories Stores Production
Supply
D, D, D,
O, 8 16 16 152
O, 32 48 32 164
O, 16 32 48 154
Demand | 144 204 82
Solve the Assignment model by Hungarian Method. [5]
Sour ces I I [11 AV}
A 1 3 5 2
B 8 6 9 8
C 3 4 10 6
D 7 6 7 4
What is meant by balancing the Transportation Problem. [2]
Definelnteger Programming Problem. [2]
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Q5) 8

b)

Q6) a)

b)

Consider the details of a project as shown in the table: [5]
Activity A|B|C|D|E|F|G|H|I|J
Predecessor | - | - |ABIAB|B | C | D |FG|FG|EH

Duration |4 | 3| 2| 5|64 | 3| 7| 4] 3

)  Construct the CPM network.

i)  Determinethecritical path.

i)  Computetotal float and freefloat for noncritical activity.

Find maximal flow [9]

Use Dijkstra’'s agorithm to find the shortest route from node A to all the
remaining nodesin the network : [4]

Explainthefollowing terms- [9]
i)  Dual Feasibility condition
i)  Dual Optimality condition
Explaininbrief ‘Dual Simplex Method'. [9]
Use dual ssimplex method to solve LPP. [4]
max z = 2X, + 2X,
subject to,
2X1 XX 3
X =X+ X 22
X Xy %5 2 0
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Q7) @ Explain North-West corner method. [9]
b) Consider thefollowing L.P.P
max z =x+ 4X, + 7X, + 5X,
subject to
2X X +2X+4x = 10
3X,— X, — 2X;+ 6X, = 5
Xy X5 X5 X, >0
Generate the simplex tableau associated with BasisB = (P, P,). [9]
c) Writethedua of thefollowing L.PP. [4]
Max z = 5x, + 6X,
subject to
X +2X, =5
—X,t5X, > 3
X +2X,<8

X, unrestricted, x, > 0

Q8) @ Solvetheassignment problem. [5]
P Q R S
A | 10 5 13 15
B 3 9 18 13
C | 10 7 2 2
D 7 1 9 7
E 10 12 13 13
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b) Solve by ssmplex method.

Max z = 12x1+16x2

subject to,

10x,+20x, < 120

[S]

8x,+8x,> 80
X, %, 20
c) Findtheinitial basicfeasble solution using North-West Corner M ethod:[4]
Factories Stores Production
A B C D Supply
P 10 2 20 11 15
Q 12 7 9 20 25
R 4 14 16 18 10
Demand 5 15 15 15
Q000
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[5843]-302
M.Sc. (Industrial Mathematics with Computer Applications)
MIM 302 : ALGEBRA
(2019 Pattern) (Semester - 111)

Time: 3Hourg| [Max. Marks: 70
I nstructions to the candidates:

1) Attempt any five out of the eight questions given.
2) Figures to the right indicate full marks.

Q1) Attempt each of the following : [14]
a) Let G be a finite group with identity 'e'. Show that the number of
elements x of G such that x # x! is even. [5]

b) Let H be a non-empty subset of a group G. Prove that H is a subgroup

of G if and only if ab™ € H, V a, b € H. [5]
¢) Find the order of each element in the group (Z, +)) [2]
d) Prove that the left cancellation law holds in a group. [2]
02) Attempt each of the following : [14]
a) Prove that every subgroup of a cyclic group is cyclic. [S]
1 2 3 4 5 6 1 2 3 4 56
b) Let a:[z 135 46] and 5:[6 1 2 4 3 5]'
Compute: [5]
) ol
i) af

iii) Determine whether [ is even

¢) Let ¢ be a homomorphism from a group G into a group G . Prove that
for all elements 'a' in G, [2]

0 (@) = [0@]", V ne N.
d) Prove that Z under addition is not isomorphic to (Q under addition.

[2]
PT.O.



03) Attempt each of the following : [14]

04)

05)

Q6)

a) Prove that every finite integral domain is a field. [S]
b) Let R be a commutative ring with unity and let U(R) denote the set
of all units of R. Prove that U(R) is a group under the multiplication
of R. [S]
c) Prove that the characteristic of a Boolean ring is 2. [2]
d) Find a non-zero element in a ring that is neither a zero divisor nor a
unit. [2]
Attempt each of the following : [14]
a) Determine all maximal ideals of the ring Z . [5]
b) Show that a homomorphism from a field into a ring is either one-one
or maps every element to 0. [S]
c) State all ring homomorphisms from Z to Z. [2]
d) Draw the addition table for the quotient ring 2Z/6Z. [2]
Attempt each of the following : [14]
a) Prove that if H is a subgroup of G such that index of H in G is 2, then
H is normal in G. [5]
b) Describe the quotient group of A, in S.. [S]
¢) Determine the subgroup lattice of Z, ® Z,. [4]
Attempt each of the following : [14]
a) Let ¢ be a group homomorphism from G to G . Prove that the mapping
from G/ker¢ to ¢(G), given by gkerd—¢(g), is an isomorphism. [5]
b) Let'~' be a relation defined on a group G by a ~ b if and only if a and
b are conjugates of each other. Prove that '~' is an equivalence relation
on G and obtain the equivalence class of an element 'a' in G. [5]
¢) Prove that a group of order 56 cannot be simple. [4]
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Q7) Attempt each of the following : [14]

a) If D is an Integral Domain, prove that D[x] is also an Integral domain.

[S]

b) Is Q[x] /< x* + 5x + 6> a field? Justify. [5]

¢) Show that the polynomial 2x + 1 in Z [x] has a multiplicative inverse

in Z,[x]. [4]

08) Attempt each of the following : [14]
a) Show that 1 — i is an irreducible in Z[i]. [5]

b) Prove that every Euclidean Domain is a principle Ideal Domain. [5]

¢) List all irreducible polynomials of degree 2 in Z,[x]. [4]

363838
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[5843]-303
M.Sc. (Industrial Mathematics with Computer Application)
MIM 303: ADVANCED JAVA
(2019 Pattern) (Semester - |11)

Time:3Hourg] [Max. Marks: 70
I nstructions to the candidates:

1) Attempt the following FIVE out of EIGHT given questions.

2) Figures to the right indicates full marks.

Q1) Attempt the following questions:

a) How to display image in container like panel using javax. imageio.

ImagelO class? [5]
b) Explain tasks performed by JDBC driver in detail. [9]
¢) Define the terms.

i)  Race condition ii) Synchronization [2]
d) Write a difference between vector & ArroyList. [2]

02) Attempt the following questions:

a) Explain collection class hierarchy in detail. [9]
b) Write a detailed note on InetAddress class. [9]
¢) What is use of include directive in JSP? [2]
d) What is metadata in JDBC? [2]

03) Attempt the following questions:

a) Explain any five interfaces in java. sql package. [9]
b) Discuss live cycle of Thread in brief. [5]
c¢) Whatis difference between process-based multitasking and thread-based

multitasking? [2]
d) What is URL? What is use of URL? [2]

PT.O.



04)

05)

Q6)

Q7)

08)

Attempt the following questions:

a) Explain interfaces available in java.net package. [9]
b) Describe types of elements in JSP. [9]
¢) What is Cookie? Explain with example. [2]

d) Give any 4 database names and their respective JDBC driver name.[2]

Attempt the following questions:
a) Whatis Inter Thread communication? Explain with suitable example.[5]

b) Write a program to accept name of the image from user and display it
in panel such that it occupies whole panel area. [9]

¢) Write a note on JSP sessions. [4]

Attempt the following questions:
a) Explain HTTP servlet in detail. [9]
b) What is mean by transaction? What are advantages of transaction? [5]

c) What is the use of sleep () method? Explain with example. [4]

Attempt the following questions:

a) What is JDBC driver? Explain types JDBC drivers in detail. [9]
b) Write a note on list interface. [9]
c) State the advantages of collection framework. [4]

Attempt the following questions:

a) Write a java program in which declare class student (name, percentage).
Use ArrayList to store details of 5 students and sort them according to

percentage. Use comparator interface. [9]
b) Explain Iterator in detail with example. [9]
c) Write advantages of servlet. [4]

u|mim
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[5843]-304

M.Sc. (.M. C.A))

MIM 304 : OPERATING SYSTEMS
(2019 Pattern) (Semester - I11)

Time : 3 Hours]
Instructions to the candidates:

D

Attempt any FIVE out of EIGHT questions gives.

2) Figures in the right indicate full marks.

Q1) Attempt each of the following:

a)

b)

c)
d)

Explain in brief:
1)  Dual Mode Operation
i)  Timer

Define the following terms:

i)  CPU Scheduler

i)  Dispatcher

i) CPU Utilization

iv) Throughput

v)  Waiting time

What is deadlock?

Define fragmentation. List the types of fragmentation.

02) Attempt each of the following:

a)
b)

d)

Explain any five types of system calls.

Explain in brief, following page replacement algorithms:

i)  FIFO
i) Second Chance
What is spooling?

List any Four File attributes.

SEAT No. :

[Total No. of Pages : 3

[Max. Marks : 70

[14]
[S]

[S]

2]
2]

[14]
[S]
5]

2]
2]
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03) Attempt each of the following: [14]

a)  Write a note on scheduler. [5]
b) Define wait - for- graph and resource allocation graph. Explain how
resource allocation graph is converted to wait - for - graph with the help
of example. [5]
c) Define - context switch. [2]
d) What is swapping? [2]
04) Attempt each of the following: [14]
a) Define the critical section problem and explain how it can be overcome
from race condition? [5]
b) Explain following file allocation methods: [5]
1)  Linked
i) Indexed.
c) Explain the working of CSCAN algorithm. [2]
d) Give any four advantages of clustered systems. [2]
05) Attempt each of the following. [14]
a) Consider the following snapshot of the system. [5]
Allocation Max Available
A B C D A B C D A B C D
P 0 O 1 2 0O o0 1 2 1 5 2 0
p 1 0 0 0 1 7 5 0
p, 1 3 5 4 2 3 5 6
P 0 6 3 2 0O 6 5 2
p, 0 0 1 4 0O 6 5 6

Answer the following questions using Banker’s algorithm:
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1)  What are the contents of need array?

i) Is the system in safe state? If yes, give the safe sequence.

b) Explain any five Kernel I/O subsystems. [5]
c) Write a note on process control block. [4]
06) Attempt each of the following: [14]
a)  Write a note on contiguous memory allocation. [5]
b) Write a note on dining philosopher problem. [5]
c) Explain any four types of directory and disk structure. (4]
07) Attempt each of the following. [14]
a)  Explain the following: [5]

1)  Client server model.
1)  Distributed information systems.
b) Explain different services provided by as operating system. [5]
c) Consider the following reference string and find the total no.-of page
faults using three frames:

1)  Optimal chance

i)y LRU [4]
08) Attempt each of the following. [14]
a)  Write a note on the following disk scheduling algorithms: [5]

i) FCFS

i) Look

b) What is the process? Draw and explain various states in the process

state diagram. [5]

c) Write a note on - deadlock recovery techniques. [4]

303 OV
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[5843]-305

M.Sc. (I.M.C.A)
MIM -306: COMPUTER NETWORKS
(2019 Pattern) (Semester - 111)

Time: 3Hours] [Max. Marks: 70
Instructions to the candidates:

1) Attempt any FIVE out of Eight questions.

2) Figuresto theright indicate full marks.

Q1) Attempt thefollowing:

a Explain TCP/IPreference model. [9]
b) Write a short note on the Go back N protocol. [9]
c) Define Bandwidth and Baud rate. [2]
d) Whatispiggybacking? [2]
Q2) Attempt thefollowing:

a Explain1bit sliding window protocol. [9]
b) Write ashort note on flooding. [9]
c) Explain Manchester coding. [2]
d) Give the names of layers of OSI Model which perform the following

task. [2]

i)  Error Correction and Retransmission.
i) Responsiblefor carrying frames.

Q3) Attempt thefollowing:

a Writeanote on CSMA/CD. [9]
b) Explain VPN with asuitable diagram. [9]
c) Explaintheterms Continuoustime and slotted time. [2]
d) Findtheerrorif any inthefollowing IPv4 address: [2]
)  111.20.20.2.30.
i) 74.45.301.14
Q4) Attempt thefollowing:
a Explainthe UDP Header format. [9]
b) Explainany 5 fields from the TCP segment header. [9]
c) DefineDigital dataand Analog data. [2]
d) What iscongestion? [2]

PT.O.



Q5) Attempt thefollowing:

ad  Writeashort note on pure ALOHA. [9]
b) Explainany fivefieldsof IEEE 802.3 MAC frame. [9]
c) Writethecorrect layer for following functions. [4]

i)  Diaogcontrol.

i)  Encryption.

i)  Service point address.
Iv)  Transmission mode.

Q6) Attempt thefollowing:

ad Explaindifferent transport service primitives, [9]
b) What is the role of packet filtering router and application gateway in
firewd|? [9]

c) Whatiscongestion?Discussdatalink layer policiesto avoid congestion.

[4]

Q7) Attempt thefollowing:

ad Compare circuit and packet switching. [9]
b) Explainthebluetooth architecture with aneat diagram. [9]
c) Construct CRC message for the frame 1101011011 where generator

polynomial isx*+ x + 1. [4]

Q8) Attempt thefollowing:
ad Explainfollowing congestion control policiesin brief. [9]
1)  Retransmission policy.
i)  Acknowledgement policy.

b) Comparevirtual circuit and datagram subnet. [9]
c) Discussvariousfunctions of the network layer. [4]
X X XX
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[5843]-401
M.Sc. (Industrial M athematicswith Computer Applications)
MIM -402: DIFFERENTIAL EQUATIONS
(2019 Pattern) (Semester-1V)

Time: 3Hours] [Max. Marks: 70
Instructions to the candidates:

1) Attempt any Five out of the Eight questions.

2) Figuresto theright indicate full marks.

3) Use of single memory, non-programmable scientific calculator is allowed.

Q1) @ Solve Legendre's equation using power series. [5]
b) Solve 2y"+ 3y +y=¢e* [9]
c) Find Wronskian of the set {X?, X3} on (—oo,0) [2]
d) DefineLipschitz’'scondition. 2]

Q2) @ Showthat, if y, andy, are two solutions of y" + P(x) y" + Q(xX) y = 0 on
[a, b], then show that, they are linearly dependent iff their Wronskain

w=w(y,,Y,) isidentically zero. [9]
b) Find the indicial equation and its roots for the following differential

eguation.

ey + (2 By + (32 +2)y=0 [9]

c) Show that the two functions sin2x, cos2x are linearly independent. [2]
d) Findthesolutiontotheinitial value problem. [2]

y=e>:y(0)=0

PT.O.



Q3) 8

b)

d)

Q4) g

b)

d)

Supposey, z, w are the following vectorsin C.: [5]
y = (8+i, 3i,-2),z=(i,-,2

w=(2+i,0,1)

) Computey +z

i) Computey-—z

i) Leew=z+s(y—2) FindS.

Let f (X, y) beacontinousfunction that satisfiesaLipschitz condition
[f(x, y) —f (X, y)I < |kly, —Y,| onadtripdefined by a< X< b—co <y <oo,
Provethat, if (x,, y,) isany point of the strip, thentheinitial value problem
y =1(x, ) ; ¥(X) =Y, has one and only on solution y = y(x) on the
interval a<x<h. [9]

Verify thaty = c >+ c,5e*isageneral solution of they" -2y +y=0.[2]

Find the general solution of thefollowing differential equationy' =2xy".[2]

Prove that, a function ¢ is a solution of the initial value problem
y =f(xy)y(x)=y,onaninterval | if and only if it isasolution of the

integral equation, y =, +j f(t,y) dtonl. [9]
X0

Prove that, the correspondence which associates with each L=a,D" + a,

D™ + --- + @, its characteristic polynomial Pisgiven by,

Pr)=arm+ar+-+a

Isaone- to - one correspondence between all linear differential operators
with constant coefficients and all polynomials. If L, m are associated
with p, g respectively, then L + misassociated with p + g, mL isassociated
with pg, and o L is associated with o p, where « is a constant. [9]

Show that, every bounded function satisfies Lipschitz's condition.[ 2]

Show that, y? = €*+ cisasolution of the differential equationyy' = e
[2]
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Q5) a)

b)

Q6) a)

b)

Q7) &

b)

Find the general solution of the following differential equation.

y'"'—y = COX. [5]
Let ¢ be any solution of L(y) = y"+ a y™» + ---+a y=0o0nan
interval | containing apoint x,. Then prove that, for all xin |, [9]
IO I <llg(9) |

<[l p(x,) Il €+
where, k=|+[a| +----+a| [9]
Find the general solution of thefollowing differential equation. [4]

y'-5y"'+6y =0

Find the solution of thefollowing initial value problem, [5]
y'+10y=0;y(0) ==,y (0)=1

By computing appropriate Lipschitz's constant, show that, thefollowing
function satisfy Lipschitz condition on the set S indicated: [9]

f(xy)=4+y?0onS;
IXI<I, Iyl <]
Find a solution ¢ of the following system, [4]

)/1:)/1

Y, =6y, +Y,
which satisfies ¢ (0) = (1, —1)

Prove that, let o, X,, ---- & be any n constants and let x, be any red
number. There existsasolution ¢ of L(Y) =0 0on—o < X < satisfying

O (%) = 0y, 9'(%) = 0, 0 (x) = 0. [5]

Compurte the first four successive approximation ¢,, ¢, ¢, 0.,

y=y? ;y(0) =1 [5]
Let o, be any two constant, and let x, be any real number on any

interval | containing X, there exists atmost one solution ¢ of theinitial
value problem. [4]
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Q8) @ Findreal valued solution of the following equation. [9]

yy =X
b) Solve, [5]
d’y dy
2x—1)" =2 +(2x-1)—2L -2
(2x-2" LT +(2x-1) L -2y
=8x*—2x+3
c) Findasolution ¢ of the system [4]
y1=y2
Y, =6y, +Y,

which satisfies ¢ (0) = (1,-1)

HAK
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Total No. of Questions: 8] SEAT No. :

P516 [Total No. of Pages: 3
[5843]-402

M.Sc. Industrial M athematicswith Computer Applications
MIM -402: STATISTICAL METHODS
(2019 Pattern) (Semester - V)

Time: 3Hours] [Max. Marks: 70
Instructions to the candidates:

1) Attempt any five questions out of Eight questions.

2) Figuresto theright indicate full marks.

3) Scientific calculators and statistical tables are allowed.

Q1) @ Theweekly demand for adrinking-water product, in thousands of litres,
fromalocal chain of efficiency storesisacontinuousrandom variable X

2(x=1, 1l<x<2
having the probability density. f () =y = = |

Find the mean and variance of X. What will be mean and variance of 2X?

[S]

b) Describe one sample proportion test for large sample space. [9]
c) Write down R-code with output to create a vector X with elements
1, 2, 3, 4 and create vector y = x5, z= 1/x. [2]

d) Suppose that we have a fuse box containing 20 fuses, of which 5 are
defective. If 2 fuses are selected at random and removed from the box in
succession without replacing the first. What is the probability that both
fuses are defective? [2]

Q2) @ For the given lines of regression 3x — 2y = 5 and x — 4y = 7, find

regression coefficient and correl ation coefficient. [9]
b) Describe two sample mean tests for a small sample space. [9]
c) Writedown R-codeif X—B(5, 0.2).

Find.

) px<2] [2]

i) p[x=1]

d) A bag contains 4 white and 3 red balls. Two balls are drawn at random
one after the other without replacement. Find the probability that both
balls are red. [2]

PT.O.



d)

Q4) &)
b)

d)

Q5) 8

b)

Describe paired t-test for a sample space. [5]
Let X beabinomial random variable with ntrialsand p bethe probability
of success; then derive mean and variance of X. [5]

Let A and B be two events connected with a random experiment such
that P(A)=1/2, P(AUB)=3/4, P(B")=5/8.

Find:

) P(ANB).

i) P(A"uUB). [2]
Suppose X andY aretwo vectors containing elements 1, 5, 2and 3, 7, 9,8
respectively. Write down R-code and output for. [2]

1)  Augment X by adding Y to theleft.
i)  AugmentY by adding elements 4, 3, 2 at the end.

Provethat for the exponential random varible, (Mean)>=Variance. [5]

Suppose that a large conference room at a certain company can be

reserved for no more than 4 hours. Both long and short conferences

occur quite often. In fact, it can be assumed that the length X of a

conference has auniform distribution on theinterval [0, 4].

1)  What isthe probability density function of X?

i)  What is the probability that any given conference lasts at least 3
hours?

i)  Find Mean of X.

Iv) Find variance of X.

v)  What isthe probability that conference lasts at most 2 hours? [5]

A card is selected at random from a well shuffled ordinary deck of 52

playing cards. Find the probability of getting.

) A spade card.

i) A face card. [2]
Write down R-code if X—B(5, 0.3).

Find:

) PX<2.

i) P[X>1]. [2]

Prove that if X and Y are random variables with joint probability
distribution f (X,Y) and a, b and c are constants, then

Taxsvvsc =a°0y +b’0) +2abo XY [5]

Describe one sample mean test for alarge sample sapce. [9]
In acertain assembly plant, three machines, B1, B2, and B3, make 30%,
45%, and 25%, respectively, of the products. It is known from past
experience that 2%, 3%, and 2% of the products made by each machine,
respectively, are defecitve. Now, suppose that a finished prodcut is
randomly selected. What isthe probability that it is defective? [4]
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Q6) 8
b)

Q7) 8

b)

Q8) g

b)

Describe chi-square test for the goodness of fit. [9]

For 5 pairs of observations the following results are obtained
2x =15, Yy = 25, >x2 =55, >y?=135, >xy = 83. Find the equation of
linesof regression and estimate the value of X onthefirstlinewheny =12
and value of Y on the second lineif x = 8 Find correlation coefficient. [5]

One bag contains 4 white balls and 3 black balls, and a second bag
contains 3 white ballsand 5 black balls. One ball is drawn from thefirst
bag and placed unseen in the second bag. What is the probability that a
ball now drawn from the second bag is black? [4]

Find the correlation coeffient for given data. [9]

X111 |3 (4|6 |89 11|14

Y|1 |2 |44 |57 |8]9

Derive moment generating function for Poission random variable X with
mean = A. [5]
Atown hastwo doctors X and Y operating independently. If the probability
that doctor X isavailableis0.9 and that for Y is 0.8, What is probability
that at least one doctor is available, when needed? [4]

Prove that if X is exponential random vairable then
PX>s+t|X>9=P(X>1) [9]
Describe one-way Annovatable. [9]

Supposethat the error in the reaction temperature, in °C, for acontrolled
|laboratory experiment is a continuous random variable X having the

X2 _
probability density function. F(x)= 3’_1< X<2, [4]
=0, elsewhere

1)  Verify that f(x) isadensity function.
i) Find P(O< X <1).

i) Find F (x).

V) FindP(-1<X <0)
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P517 [Total No. of Pages: 2
[5843]-403
M.Sc.(I.M.C.A)

MIM -403: DESIGNANDANALYSISOFALGORITHMS
(2019 Pattern) (Semester - V)

Time: 3Hours] [Max. Marks: 70
Instructions to the candidates:

1) Attempt any FIVE questions.

2) All questions carry equal marks.

3) Figuresto theright indicate full marks.

Q1) Attempt thefollowing:

a Writeashort note on Strassen’s Matrix Multiplication. [9]
b) Write an algorithm to find the minimum and maximum element from a
givenarray. [9]
c) What is an agorithm? What are the properties and algorithm should
satisfy, list any two? [2]
d) What is Time and Space Complexity of an algorithm? [2]

Q2) Attempt thefollowing:
a) Find an optimal solution to the knapsack instancesn =7, m= 15.
Profit = {10, 5, 15, 7, 6, 18, 3}

Weight={2, 3,5,7, 1, 4, 1} [9]
b) Consider the array of given elements, 14, 7, 3, 12, 9, 11, 6, 2. Sort dl
these elements using Merge sort method. Show all the steps. [9]
c) Define Asymptotic Notations. List any two. [2]
d) Solvetherecurrencerelation. T(n) = 3T (n/3) + n, T(1) = 1. [2]

Q3) Attempt thefollowing:
a Consider the jobs, their deadlines and associated profits as shown

Jobs J1 J2 Ne A J5 J6

Deadlines 5 3 3 2 4 2

Profit 200 180 190 300 120 100

Find the optimal schedule that gives maximum profit. [9]
b)  Find aminimum nuber of multiplicationsrequired to multiply;

A [1x5],B [5%4], C[4%3], D [3%x2], and E [2x1]. [5]
c) Whatisarecursivealgorithm? [2]
d) WhatisConvex Hull? [2]
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Q4) Attempt thefollowing:
a GiventheprogramlengthsL ={12, 34,56, 73,24, 11, 34, 56, 78,91, 34,91,
45,}. Store then on three taps and minimize MRT. [9]
b) Consider the given files, f, f,, f, f, and f, with 20, 30, 10, 5 and 30
number of elementsrespectively. Find the optimal merge pattern.  [5]
c) Whatistheprincipleof optimality? [2]
d) Show 3n*+4n-2=0 (n). [2]

Q5) Attempt thefollowing:
ad  Findtheminimum spanning treefrom agraph using Prim’sAlgorithm.[5]

1

b) ExplainTreeVertex Splitting with one example. [9]
c) Writeanote on Quick sort performance analysis. [4]

Q6) Attempt thefollowing:
@  Findtheminimum spanningtreefromagraph usng Kruska’sAlgorithm. [5]

b)  Orderthefollwoing functionsby growthrate: N, /N, N**,N2,N logN [5]
c) WriteaBinray Search Algorithm. [4]

Q7) Attempt thefollowing:
a) Given achain of four matricesA , A, A,and A, withp0=0,p, =4

p—6,p,=2andp,=7Findm[1, 4]. [9]
b) Writethe QuickHull Algorithm. [9]
c) Write anote on single source shortest path. [4]

Q8) Attempt thefollowing:
a Writeanoteon String Editing. [9]
b) Explainthe General method of Greedy with example. [9]
c) Write anote on Huffman codes. [4]
x x X
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P519 [Total No. of Pages: 2
[5843]-405

M.Sc. (I.M.C.A)
MIM -405: MOBILE TECHNOLOGIES
(2019 Pattern) (Semester - V)

Time: 3Hours] [Max. Marks: 70
Instructions to the candidates:

1) Attempt any FIVE out of Eight questions given.

2) Figuresto theright indicate full marks.

Q1) Attempt thefollowing questions:

a What arelimitations of Mobile Competing? [9]
b) WhatisAndroid OS? Explainitsarchitecturein detail. [9]
c) What isMenu? Explain any two types of Menus. [2]
d) WhatisWorker thread? Explain with example. [2]

Q2) Attempt thefollowing questions:

a What isaService? Explain types of servicesin Android. [9]
b) Whatisalayout?Brief different typesof android layoutsin detail? [5]
c) Definethefollowingterms. [2]
) View
i)  Viewgroup
d) What isAsync Task? What isits use? [2]

Q3) Attempt thefollowing questions:

a) Explaincontent providersin detail. [9]
b) What isphone Gap? Explain its working. [9]
c) What aredifferent waysto register event listenersin android? [2]
d) What are steps to setup broad cast receiver? [2]

Q4) Attempt thefollowing questions:

a) Explainrestful web servicesindetail. [9]
b) What isAccelerometer? Brief its usage in phonegap programming. [5]
c) Explainthefollowingterms, [2]
)  Portability
i)  Mobility
d) Whatislinear layout? [2]
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Q5) Attempt thefollowing questions:

ad Explain simple cursor Adapter with example. [9]
b) Discuss the components of android application. [5]
c) Whatisdifferencebetween JVM and Dalvik virtual machine. [4]

Q6) Attempt thefollowing questions:
a Explaindifferent typesof Ul controlsin android. [9]
b) WhatisIntent? What are uses of intents? [5]
c) Explainany four parsing methods of JSON object. [4]

Q7) Attempt thefollowing questions:
ad Explainnavigation functionsin cursor class. [9]
b) What is phonegap plug-in? What are different predefined phonegap
plug-ins? [9]
c) Explainfeaturesof swift. [4]

Q8) Attempt thefollowing questions:
a Explaincallback methodsin servicelifecycleinandroid. [5]
b) Givethelimitationsof phonegap. [9]
c) What is JISON? What are the componets of JSON? [4]

X XX
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P520 [Total No. of Pages: 3
[5843]-501
T.Y.M.&c.

INDUSTRIAL MATHEMATICSWITH COMPUTERAPPLICATIONS
MIM -501: Numerical Analysis
(2019 Pattern) (Semester - V)

Time: 3Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Attempt any FIVE questions out of Eight questions.

2) Figuresto theright indicate full marks.

3) Useof non-programmable scientific calculators is allowed.

Q1) @ Find Newton Raphson formulafor r* root of any number. [9]
b) Using Regula Falsi method, compute the real root of the equation

cos X = 3x — 1. (Perform 4 iterations). [9]

c) Findapproximatevalue of % correct to 4 decimal places. Find percentage
error. [2]

d) Using Newton Raphson method, obtain a real root of the equation
x=e>*with x=0asinitial approximation. (Perform 2 iterations). [2]

Q2) @ Usenumerica differentiationformula

f(x)= f(x+h)—2fhgx)+ F(x=h) 44 approximate ‘f (x) = cosx’
at x=0.8, withh =0.01. Compare your result with thetrue value of f" (0.8).
[5]

b) Find aroot correct to three decimal places lying between [2, 3] of the

equation x3 — 9x +1= 0 by using bisection method. [5]
1 21

c) Findthe characteristic equation of matrix A=| 0 1 2|, [2]
-1 3 2

d) Givetheformulafor: [2]

1)  Dominant eigenvector.
i) Similar matrices.

PT.O.



Q3) 8

b)

d)

Q4) g

b)

d)

Q5) 8

b)

c)

Solvey = xy + y?withy (0) = 1 using fourth order Runge K utta M ethod.

Findy (0.1). (Takeh=0.1) [9]
Use Gauss Seiddl iterative method to solve the system. [9]
5x—-y+z=10
2x+8y—z=11

—X +y+ 4z = 3. (Perform 4 iterations)

Find the Jacobian matrix J (x, y) at the point (2,3) for the functions, [2]
f(&y) =Xy

f(xy)=x+1

Construct forward difference table for the following data: [2]
X: 4 5 6 7

y: 42 125 193 304

Derive the formulafor f " (x) of order O (h?). [9]
-5 2 -1
Findtriangular factorization of thematrix] 1 0 3 |. [9]
3 1 6
Show that thereis no solution to the linear system, [2]
4X— X+ 2x,+ 3x, = 20
X, —4x, ==/
6x,+ 5x,= 4
3X, = 6.
Defineanill conditioned system. [2]
3 -1 0
Show that matrix A=|-1 2 -1|isdiagonaizable. [9]
0O -1 3
Derivethe Newton'sforward interpol ation formula. [5]
—5f,+185f, —24f,+14f, - 3f
Derivetheformula, f"(X)=——"2 - T : —. 4]
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Q6) 8

b)

Q7) 8

b)

Q8) g

b)

d
Use Euler’s method to solve ¥ y_’ y(0)=1. Find y(0.02), y(0.04),

dx y+ X
y(0.06) and y(0.08). (Take h = 0.02). [5]
Find thelowest degree polynomial using L agrange’ sinterpol ation method
from thefollowing data: [9]

x: 1 2 3 4
y: 16 16 32 A
Find the parabolay = A + Bx + Cx? that passes through the point (1, 6),
(2,5), (3, 2). [4]

Consider f (x) =2 + sin(Z&) . Use the composite trapezoidal rule with

11 sample points to approximate the integral of f (x)taken over [1,6].[5]
Find y (4.4) using Newton’s forward difference formula from the
following data: [9]
y(0) =12y (2)=7,y(4) =6,y (6) =7,y (8) =13,y (10) = 32, y(12)=77.
Use the power method to find the dominant eigenval ue and el genvector

1 2 -1
for thematrix, A=|1 0 1| (Take3iterations.) [4]
4 -4 5

Solve LY=B, UX=Y and verify that AX=B for B'= (7, 2, 10), where
A=LU s, [9]
1 1 6 1 0 0|1 1 6
-1 2 9|=|-1 1 0|0 3 15
1 -2 3 1 -1 10 0 12
Express the following system in augmented form and solve. [9]
X+ 2X,+ X, + 2x,= 13
2%, + 4x, + 3X, = 28
4X + 2%, + 2%, + X, = 20
=3X, + X, + 3%, + 2, = 6.

6
Evaluate I 09,, XdXusing Simpson'’s ¥ Rule. (Taken = 8). [4]
2

x ¥ X
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M.Sc. (I.M.C.A)
MATHEMATICS
MI1M-502: Computational Geometry
(2019 Pattern) (Semester-V)

Time: 3Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Attempt any Five out of the Eight questions.

2) Figuresto theright indicate full marks.

3) Use of non-programmable scientific calculator is allowed.

Q1) Attempt each of thefollowing.

a b
d  Supposea?2x2 transformation matrix [T]:{ c d} Isused to transform

theline segment PQ to theline segment P*Q*. If dope of the line segment
PQ is m, then Prove that the slope of the line segment P*Q* is

b+ dm
a+cm’ (5]
b) Findtheconcatenated transformation for thefollowing : first shearingin
x and y directions, respectively by —2,4 and 1,1 units: followed by a
rotation about the origin through an angle of 20°. Apply this anto the

nt =

point P[-1,3]. [9]
c) Obtain the transformation matrix for scaling in x coordinate by 2 units
and y coordinate by 3 units respectively [2]

d) Writethetransformation matrix for reflection throughthelinex + y =0.[2]

Q2) Attempt each of thefollowing.

2 -1
a) If atransformation matrix [T]Z{_z 1 } is used to transform the
intersecting lines x + 2y = 2 and x —y = 4, then Find the point of
intersection of the transformed lines. [9]
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b)

d)

Define asolid body transformation Also determineif the transformation

-3/5 4/5
[T]= _4/5 _3/5 | isasolid body transformation. [5]
State any two properties of obligque projections. [2]

31
Suppose we apply the transformation matrix [T]= {_1 J on asguare,

then we get a paralleogram of area 64 cm? Determine the length of each
side of the sgquare. [2]

Q3) Attempt each of thefollowing.

a)

b)

d)

Write down the sequence of transformation required to reflect the point

A [ a,b] through the line x—4y+8=0 [9]

Point [4, 2, 1] in aplaneistransformed to the point A* [x*, y*,1] under
0 2 2

the homogeneous transformation matrix, [T]=|2 2 -2 , Provethat
1 0 1

X*2 +yx? = 1. [5]

The lines L, ={(x,y)[3x+2y=12} and L, ={(X,y)|2x-3y+5=0}

are transformed to L*1 and L*2 under the transformation matrix

2 1
[T] ={_1 J , Find the point of intersectionof L) and L. [2]
Defineaffinetransformation. [2]

Q4) Attempt each of the following.

a)

b)

Position vector [2,5] is rotated about the point [4,3] by an angle 6=90°
using homogeneous coordinate system. Obtain position vector of

transformed point. [5]
Find the concatenated transformation matrix for reflection through the
liney =—4 Apply it on the position vector [-1,2]. [9]
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d)

Write the transformation matrix to transform the point [1, 2, 3] to

[0, O, Q. [2]
Write the transformation matrix for rotation about the Z axisthrough an
angle of —45°. [2]

Q5) Attempt each of the following.

a)

b)

Write the transformation matrix to reflect the pyramid OABC with
O[0,0,0],A[10,0,B[0,1,0],C[0,0, 1] intheplanez=-5

Consider the line with direction ratios 1, —2, 2 and passing through the
origin. Determine the angles through which the line should be rotated
about X axisand then about y axis so that it coincideswith the Z axis.[5]

State any Four properties of Bezier curves. [4]

Q6) Attempt each of the following.

a)

b)

c)

Write an algorithm to generate uniformly speced n points on the circle
(x-h)* + (ykK)? =r= [5]

Writean algorithmto reflect an object in aplane parallél to the coordinate
plane. [9]

Obtain the transformation matrix for the trimetric projection formed by
rotation a bout the y axis through 30°, followed by rotation about the x
axis by 35°, followed by orthographic projection on z=0 plane. [4]

Q7) Attempt each of the following.

a)

b)

c)

Determine the four diametric projections if the Foreshortening factor

along the Z axisis 1/3. [9]
State any Five properties of perspective transformation. [9]
State any four properties of axonometric transformations. [4]
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Q8) Attempt each of the following.

a)

b)

Generate 5 uniformly spaced points on the hyperbolic segment in thefirst

2 2

quadrant for 4 < x < 8, where the hyperbolais given by X Y. 1.[5]

4 16

Describe an algorithm to generate uniformly spaced ‘n’ points on the

2 2
- y
elllpse¥+—=1.

b2 [5]

Find the parametric equation of the Bezier curve for the control points
B,[21] ,B,[4 4], B,[5 3] and B[S, 1]. [4]

HAK
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M.Sc. (I.M.C.A)
MIM -503: DATAANALYSISWITH PYTHON
(2019 Pattern) (Semester - V)

Time: 3Hours] [Max. Marks: 70
Instructions to the candidates:

1) Attempt any Five questions out of eight.

2) Figuresto theright indicate full marks.

Q1) Attempt thefollowing.

a) Define Python. List any four features of Python. [9]
b) Whatistuple? What is difference between list and tuple? [9]
c) Writeany two features of listsin Python. [2]
d) What isdocstring? Explain. [2]

Q2) Attempt thefollowing.
a) State and explain with example, standard datatypesin Python. [9]
b) 1) Whatischaned conditional statement?

i)  Write the syntax and wage of for-loop. [9]
c) Explanwhatisrange () functionand how itisusedinlists? [2]
d) Listany two built-infunctionsused in Tuple. [2]

Q3) Attempt thefollowing:
a Write a short note on types of operators in Python with appropriate
example. [9]
b) Explainthefeaturesof dictimary. [9]
c) Explainwith syntaxand example, how thelistsare updated in python.[ 2]
d) Whatismeant by key-valuepairsinadictionary? Explain withexample.[2]

Q4) Attempt thefollowing:

a What are packages? Give an example of package in python. [9]
b) What are modulesin python? Explain. [9]
Cc) Whatisseek () function? Explain with examples. [2]
d) What isthe difference between break and continue statement. [2]
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Q5) Attempt thefollowing:
d Whatisstringdicing?Illustrate how it isdonein python with example.[5]
b) How exceptions are handled in python? Explain with examples. [9]
c) Defineafileandlist itsadvantages. [4]

Q6) Attempt thefollowing:
ad Definefunctionwriteasyntax to definefunction give exampleof function
defination. [9]
b) Whatisregular expresson?What aredifferent typesof regular expresson? 5]
c) Write a python code to print fibon acciseries up to 10 terms
(use for loop). [4]

Q7) Attempt thefollowing:
ad Write apython code to pass alist to afunction. Calculate total number
of positive and negative numbersfrom thelist and then display the count

intermsof Dictionary. [5]
b) Explain math module. Listitsfunctions. [9]
c) Listdifferent modesof opening afile. Explain. [4]

Q8) Attempt thefollowing:
d What isweb framework? What are the advantages of using Django web
framework? [9]
b) Write ashort note on: in python method overriding. [9]
c) Whatislibrary?Write procedureto create own library in Python.  [4]
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Total No. of Questions: 8] SEAT No. :
P523 [Total No. of Pages: 2
[5843]-504
M.Sc.

INDUSTRIAL MATHEMATICSWITH COMPUTERAPPLICATIONS
MIM - 504 : Digital Image Processing
(CBCSPattern) (Semester - V)

Time: 3Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Attempt any Five out of eight questions.

2) Figuresto theright indicate full marks.

3) Useof scientific non-programmable calculator is allowed.

Q1) Attempt thefollowing.
a What isdigital image processing? Explain fundamental stepsin digital

Image processing. [9]
b) What arethe applications of digital image processing? [9]
c) Whatislinedetectionindigital image processing? [2]
d) What do you mean by convex hull? [2]

Q2) Attempt thefollowing.
a Explain with example the spatial filter operation for smoothing of an

Image. [9]
b) What is pseudocolor image processing? [9]
c) Whatisdigital image? [2]
d) State any two sources of noise. [2]

Q3) Attempt thefollowing:

a) Explaintheterms mean and standard deviation. [9]
b) Write ashort note on image restoration. [9]
c) Whatisimagehistogram? [2]
d) Givethemeaning of texture. [2]

Q4) Attempt thefollowing:
d What is moving window operations? Mathematically Explain

heighbourhood averaging filters. [9]
b) Writeashort note on mathematical morphol ogy. [9]
c) Givetheequation of DFT. [2]
d) What isthe mathematical equation of inverse DFT? [2]

PT.O.



Q5) Attempt thefollowing:

a Givethedifference between correlation and convolution.

b) Discusshistogram equalisation.
c) Writeashort note onimage enhancement.

Q6) Attempt thefollowing:
ad Explain sampling and quantisation of digital image.
b) Discuss RGB model for color image.
c) Explanin brief the HISmodel.

Q7) Attempt thefollowing:
a Explaintheglobal thresholding algorithm.
b) Explain edge detection technique of segmentation.

c) How tofilter animagein the frequency domain? Giveitsflowchart.

Q8) Attempt thefollowing:
ad Discussimage sharpening in the frequncy domain.
b) Write ashort note on array versus matrix operations.
c) What are boundary descriptions? Explain in short.
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Total No. of Questions: 8] SEAT No. -
P524 [Total No. of Pages: 2
[5843]-506
M.Sc. (Industrial M athematicswith Computer Applications)
MIM -507: INTERNET OF THINGS
(2019 Pattern) (Semester - V)

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

1) Attempt any FIVE out of 8.

2) Figuresto theright indicate full marks.

Q1) Attempt thefollowing questions:
a ExplansmpleM2M architecturein detail. [9]
b) What are uses of wireless sensor network in military applications. [5]
c) State any two differences between Active tag and Passive Tag? [2]
d) Explainlocal network identity. [2]

Q2) Attempt thefollowing questions:

a) Explainthe concept of web of thingswith example. [9]
b) What iswirelesscommunication? What isitsrolein |OT? [9]
c) Whatisuseof Satellitetechnology? [2]
d) State any two features of |OT. [2]

Q3) Attempt thefollowing questions:

a Writeanote on security challengesin EPC. [9]
b) Explaininbrief roleof 10T infinancial/retail sector. [9]
c) State any two observations behind 10OT? [2]
d) Explain the concept of electronic product code. [2]

Q4) Attempt thefollowing questions:

a Explain EPC global architecture. [9]
b) What are different tasks handled by different protocolsin 10T? [9]
c) What is mean by Sensor nodes? [2]
d) Definetheterms: [2]

)  H2M Communication.
i)  M2M Communication.

PT.O.



Q5) Attempt thefollowing questions:
ad  Write anote on Open Architecture of |OT.
b) Difference between EPC and RFID.

[S]
[5]

c) How to maintain security and privacy during communication along

wireless network?

Q6) Attempt thefollowing questions:

ad ExplainWireless Sensor Network Architecturein detail.
b) Whatisdeviceidentity? What are types of identities?
c) Explaintheworking definitionsof 10T.

Q7) Attempt thefollowing questions:
d What areclustering principlesin Internet of things?
b) What are environmental characteristicsof IOT device?
c) Explaintheconcept of scalability in detail.

Q8) Attempt thefollowing questions:
a Writeanote evolution of 1OT.

b) What are applications of IOT in Home Automation?
c) What aretechnological challengesin EPC global architecture?

oo %
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