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M.Sc. - | (Industrial M athematicsWith Computer Applications)
MATHEMATICS
MIM-101: Real Analysis
(2019 Pattern) (Semester - |)

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) Scientific calculator and statistical tables are allowed.

Q1) Attempt each of thefollowing.

a) If pisalimit point of aset E, then prove then every neighbourhood of p
containsinfinitely many pointsof E. [9]

b) Provethat aset Eisopenif and only if itscomplementisclosed. [5]

c) Giveanexampleof infinitefamily of open setswhoseintersection isnot
open. [2]

d) Provethat any finite subset of R with usual metricis closed. [2]

Q2) Attempt each of thefollowing.

a) If {p} isasequenceinacompact metric space X, then prove that there
exists a subsequence of {p } convergesto a point of X. [9]

b) If E isthe closure of a set E in a metric space X then prove that
diamE = diamE. [5]

c) If p>0then prove that Iimip:O. [2]

n—e N

d) Define Cauchy sequence. Give an example of a Cauchy sequence. [2]

PT.O.



Q3) Attempt each of thefollowing.

a  Show that the series Z X" convergesfor 0< x< 1 and divergesfor x> 1. [5]
n=1

> 1
b) Show that the series ZF convergesif p> 1 and divergesif p < 1.[5]
n=1

n

4
c) Find radius of convergence of ZF' [2]

n=1

d) Letfbeacontinuousreal valued function on a metric space X. Let
Z(f)={pe X |f(p) =0} bethe set of zeros of f. Provethat Z(f) is

a closed. subset of R. [2]

Q4) Attempt each of thefollowing.
a) Supposef isa continuous mapping of a compact metric space X into a

metric space Y then prove that f(X) is compact. [9]
b) A mapping f of ametric space X into ametric spaceY is continuous if
and only if f(C) isclosedin X for every closed set Cin Y. [5]
c) Using — € 6 definition of continuity show that f :R — R defined by
X
f(x)= > is a continuous function. [2]
d) Definesmplediscontinuity. [2]

Q5) Attempt each of thefollowing.

a If f and g are continuous real valued functions on [a, b] which are
differentiablein (a, b) then prove that thereisapoint x € (a, b) such that

[f (b) —f(@)]g'(x) = [9(b) — 9(@)]f"(x). [5]
b) If f(X) = |x’. Computef'(x), f"(x) for al real x and show that f® (0) does
not exist. [5]
c) |If C0+&+....+£+&=O, where C, C,,....,.C_arerea constants
2 n n+1
then prove that the equation C, + Cx +... + C_x"* + Cx" =0 has a
least one real root between 0 and 1. [4]
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Q6) Attempt each of thefollowing.
a If P isarefinement of a partition P of [a, b] and o is monotonically
increasing function on [a, b] then provethat L(P, f, @) < L(P, f, &).[5]
b) If fe #(c) on[a, b] then provethat |f| e % (o) and aso prove that

j: fdor sj:|f|da. 5]

c) Ife Zon|a,b] anditthereisdifferentiablefunction Fon|[a, b] such that

F' =f then prove that I: f (X)dx=F(b) - F(a). [4]

Q7) Attempt each of thefollowing.

a) Prove that the sequence of functions {f } defined on E, converges
uniformly on Eif and only if for every e > 0 thereexistsaninteger N such

thatm>N,n<N, xe Eimplies|f (xX) —f (X)| < e&. [9]
b) State and prove weierstrass M-test. [9]
c) Show that the series of functions ZH);z , (0 <X < o) isuniformly
n=1 X
convergrnt. [4]

Q8) Attempt each of thefollowing.
@ Suppose limf (x)=f(X) on E and putM = sup|f,(x)— f(x)|- Then

xeE

provethatf — fif andonly if M — Oasn— oo. [9]
b) If f(x) =nx(1-x*)", (0 < x< 1, n=12,..) then prove that
lim| 1 (x)dx;tjl[limf (x)}dx 5
X090 1 0 x—eo " ) [ ]

X
c) If fn(X)=H,(OS x<Ln=12,...) then prove that {f (X)} converges

uniformly to 0. [4]
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I nstructions to the candidates:

1) Attempt any Five of the given Eight questions.

2) Figuresto theright indicate full marks.

Q1) Attempt each of thefollowing: [14]

a If Wisanon-empty subset of a vector space V, then prove the W is a
subspace of V if and only if the following conditions hold:

1) If, o,veW, then U,+veW
i) If kisany scalar and U,e W, then ktr,e W . [9]
b) Determine whether the set of pairs of real numbers (x, y) forms a vector

space with the operations. (x,y) + (X, y) =X+ + 1L y+y + 1) and
K (X, y) = (kx, ky). If it isnot a vector space, state which axiomsfail. [5]

c) Express § =0+ Ox + 0x? as alinear combination of P, =2+ x+4x°,

P, =1-x+3%°, P,=3+2x+5%,. [2]
d) Determine the solution space of the system [2]

X—2y+3z=0

2X—4y+6z2=0

3XxX—-6y+9z=0
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Q2) Attempt each of thefollowing: [14]

2 6

a LetM,, havetheusud inner product. Find the angle between A = L 3}
ad g=|3 ?|. (5]

10

b) Consider the vector space R® with the Euclidean inner product. Apply the
Gram Schmidt process to transform the basis vectors.
o, =(111), u,=(0,112), 0,=(0,0,1) into an orthonormal basis. [5]

Cc) Let R3 havethe Euclideaninner product
Let U=(11-1)andV(6,7,-15). If | kT + V ||=13,what isk? [4]

Q3) Attempt each of thefollowing: [14]

a LetT:V — W bealinear transformation. Prove that [9]
1) Kernel of T isasubspace of V.

i) Rangeof T isa subspace of W.

b) Suppose that the linear transformations T.: P,— P, and T P,— P, are
given by T, (p(x)) =p (x + 1) and T, (p(x)) = xp(x). Find (T,0 T))
(a,rax +ax?). [9]

c) Let T:R?— R? bedefinedby T (x,y) =(2x y+1).IsT a linear
transformation? Justify. [2]

d) Findnullity of Tif T:R>— R’ hasrank 3. [2]

Q4) Attempt each of thefollowing: [14]

a Find amatrix Pthat diagonalizes A = Lls OJ and also find P AP. [5]

4 0 1
b) Findtheeigenvaluesof A=|-2 1 0. [9]
-2 0 1
c) Defineegenvaluesand eigen vectorsof asquare matrix A. [2]
d) Find a basis for the eigenspace of A = E O} corresponding to the

eigenvalueh =-1. [2]

[5922]-12 2



Q5) Attempt each of the following: [14]

a) LetV bethe space spanned by v, = cos’ x, V, =sin® x, Vi, = cos2x . Show
that S={v,,V,,V,} isnot abasis for V. [5]
b) Find abasis for the space spanned by the vectors v, = (1, -2, 0, 0, 3),
v,=(2,-5,-3,-2,6), v,= (0, 5, 15, 10, 0), v, =(2, 6, 18, 8, 6). [5]
c) Find the largest possible value for rank of A and the smallest possible
valuefor nullity of A if A isamatrix of order 3x5. [2]
d) Determine abasis for the subspace W of R? where
W ={(x,y,z)/3x—2y+5z=0}. [2]
Q6) Attempt each of the following: [14]
a)  Sketchtheimage of the square with vertices (0, 0), (1, 0), (0, 1) and (1,1)
o -3 0

under multiplicationby A ={ 0 J. [9]

6 -2 0
b) Find an LU decompositionof A=|9 -1 1], [5]

3 7 5

04 05

c) Consider the transition matrix P= 06 05 Calculate x™, for

n=1,2 3 4. [4]
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Q7) Attempt each of thefollowing: [14]

d Let T bealinear operator on afinite dimensiona spaceV and let cbea
scalar. Provethat thefollowing are equival ent: [9]
) cisacharacteristic valueof T.
i)  Theoperator (T-cl) issingular.
2 1 -1
b) Findtheminima polynomialof A={2 1 -1]. [9]
2 2 -1
c) LetT bethelinear operator on R? the matrix of which in the standard
ordered basisis A=<| 1 1.
2 2
Prove that the only subspaces of R? invariant under T are R? and the
zero subspace. [4]
Q8) Attempt each of the following: [14]
ad Provethat all bases for afinite dimensional vector space have the same
number of vectors. [9]
b) Show that the characteristic equation of a2x2 matrix A can be expressed
as A>—tr (A) A + det (A) =0, wheretr (A) = trace of A. [5]
c) Let T:R?—>R? be the linear transformation given by

T (X, y) = (2x-y,—8x + 4y). Determine which of the following vectorsare

inker (T). [4]
) (5, 10)
i) (3,2

x x X
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I nstructions to the candidates:

1) Attempt any Five out of Eight questions given.

2) Figuresto theright indicate full marks.

Q1) Attempt thefollowing: [14]
d What is pointer? What are different operations can be performed on
pointers. [9]
b) Writea'C’ programto createarecursivefunction power (a, b) to calculate
the value of araised to b. [5]
c) Predict the output and justify your answer. [2]
main()
{
Inti=4,z=12

If (i =58&8& z>5)
printf(“\n In C language“);
Else
printf(“\n any other language*);
}
d) Definetheterm Recursion. [2]

PT.O.



Q2) Attempt thefollowing: [14]

a Writea'C' programto perform swapping of two numbersusing pointer.[5]
b) Explain how switch case control structureworksin‘C’ Programming?] 5]
c) Writethe use and syntax of sizeof () operator. [2]
d) Predict the output and justify your answer. [2]
#define PRODUCT (n) (n*n)
main()
{
inti=3,]j;
] = PRODUCT (i+l);
printf(“n%d “ j);}

Q3) Attempt thefollowing: [14]
a  Writedown the difference between While and do-while loop. [5]
b) Write a program to check whether the given number is palindrome or

not. [9]
c) What isthe use of getchar() and putchar( ) functions? [2]
d) Whatis2- D array? Write syntax and example of 2-d array. [2]
Q4) Attempt thefollowing: [14]
a  WriteaC program that definesastructure employee containing the detail s
such as empno, empname, department name and salary. The structure
hasto store 20 employeesin an organi zation. Use the appropriate method
to accept and display employee details? [5]
b) Explaincall 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” ,--1);
}
int abc(inti)
{
return(i++);
}
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Q5) Attempt thefollowing: [14]
a Explanvariousfileopeningmodein‘C’ with suitableexampleand 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]

Q6) Attempt thefollowing: [14]
a)  Distinguish between structure and union. [5]
b) Explain: Function prototype, Function call and return statement.  [5]
c) Explan: [4]
I)  Precedence of Operators
i)  Order of evaluation of operators

Q7) Attempt thefollowing: [14]
a Writea C program to copy the contents from one file to another file.[5]
b) Explainwithexample: [9]
1)  Array of pointers
i)  Pointersto Pointers
c) Defineanarray. How toinitializeone-dimensional array? Explain.  [4]

Q8) Attempt thefollowing: [14]
ad Writea‘'C menudriven programto calculatefactoria of number, number
isodd or even and prime number. [9]
b) Write anote on Command Line Argument. [9]
c) Explainthefollowing preprocessor directiveswith example: [4]
)  #include
i)  #define
Yy > >
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I nstructions to the candidates:

1) Attempt any five out of the eight questions given.
2) Figuresto theright indicate full marks.

Q1) Attempt thefollowing:
a Whatisdataabstraction? Explainthevariouslevelsof dataabstraction.[5]
b) Explainwithanexample* Tabular representation of specialization”. [5]
c) What isdataredundancy and data inconsistency? [2]

d) StatetheArmstrong'saxioms. [2]

Q2) Attempt thefollowing.

a) Explaintheaggregate functionsof SQL with example. [9]
b) Explain the structure of PL/pgSQL code block. [5]
c) Whatisapartial participation? Give an example. [2]
d) DefineDBMS. List any two applicationsof DBMS. [2]

PT.O.



Q3) Attempt thefollowing:

a)

b)

c)
d)

Givethe syntax and explain % TY PE and % ROWTY PE variabl e attributes

of PL/pgSQL. [9]
Defineatrigger. State and explain its syntax. [9]
What isAggregation? Give an example. [2]
Definetheterms: [2]
)  Attribute

i)  Relationshipset

Q4) Attempt thefollowing:

a)

b)

c)
d)

Consider the following database. [5]

Customer (customer_no, customer_name, age, City)

Account (account_no, balance)

Customer and account are rel ated with one-to-many relationship.

Create arelational databasein 3NF and give expressionin SQL query for
1)  Listthe name of customer with minimum number of accounts

i)  Find the names of customers having less than 3 accounts

Consider the database from Q4 &) and giveexpressioninrelational algebra
for [5]

1)  Listthenamesof all customers.

i) Listall the accounts of “Mr. Joshi”.

i)  Display the account details of customers whose age is more than 60.
What isthe use of delete command? Give its syntax. [2]

What isaReferential integrity constraint? Give an example. [2]
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Q5) Attempt thefollowing.
ad Consider thefollowing database.
Project (project number integer, name varchar (30), budget integer)

WriteaPL/pgSQL function which will accept project number and displays
the name and budget of the project. [9]

b) Consider therelation schemaR(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]

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 Explainwith examplethevarioustypesof anomaliesthat might ariseif we

have redundant data. [9]
b) Givethe various notations used to draw an E-R diagram. [9]
c) Differentiate between specialization and generalization. [4]

Q7) Attempt thefollowing.
a) Explanany twofundamenta Relational Algebraoperationswithexample[5]
b) Consider thefollowing database [5]
Employee (employeeid, name, age, salary, city)
Project (project_id, project_name, duration, budget)
Project and Employee arerelated with one-to-many relationship.
Create arelational databasein 3NF and give expressionin SQL query for
)  Listthedetails of employees whose name strats with “p”.
i)  Find the sum of salaries of all employees.
i) List the details of employeesin the ascending order of their salary.

Iv) Givethe average age of an employee.
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c) Consderthedetabasefrom Q7 b) and giveexpressioninrelational algebra
for [4]

1)  Listthe name and age of all employees.
i)  Givethe names of employees having salary lessthan 40,000.
i) Givethe names of projects having budget more than 50,000.

Iv) List thedetails of employeeswho do not livein “Pune” city.

Q8) Attempt thefollowing.

ad What is normalization? Explain 2NF, 3NF forms of normalization with

example. [5]

b) Write ashort note on data models. [9]

c) Explainthedifferent types of database system users. [4]
DA Bk
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Instructions to the candidates:

D

Attempt any five questions out of eight questions.

2) Figures to the right indicate full marks.

01) a)

b)

c)

d)

02) a)

b)

2
Show that IO al =%. [3]

x*+1

4n+1
V4

Obtain the Maclaurin series represents z cosh(z?) = 2o (2n)! (2] <o) [5]

Show that cos(iz) =cos(i 7). [2]
3 .
Determine singular points of the function f(z) = ZZL [2]
z"=3z+2
Suppose that a function f(z) is continuous on a domain D. [S]

)  The integral of f(z)around closed contours lying entirely in D all
have value zero.

i)  f(z)hasanantiderivative F(z)throughout D.
Prove that : imples

Show that the singular point of the function f(z)= 1-exp(2z) is a pole.

4
V4

Determine the order m of that pole and corresponding residue B.  [5]

Find (_16)5, 2]

PTO.



d)

03) a)

b)

d)

04) a)

b)

d)

Show that [2]
) (1-1)*=-4,
44+i 5 14,

L EART R

Show that : An isolated singular point z, of a function f'is a pole of order

m if and only if /(z) can be written in the form f(z)= M

(z—2)"

where ¢(z) is analytic and nonzero at z,, Moreover

Z=ZOf(Z)z¢(ZO), ifm=1;

Res ~ P (z) .

Z:ZOf(z)— (m=1): ,ifm>2. [5]
State and prove fundamental Theorem of algebra. [5]
Find the values of z such that ¢e= 2. (2]
Evaluate the integral J OZ e"dr. [2]

. . . -l . .
Find Laurent series representation for /(z)= —(Z )(z-2) in the domain
L<|d <o 151

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

n!My
R" '

value of |/ (z)| on C, then prove that 1" (z)| < (n=1,2,..). [5]
Find a harmonic conjugate v(x, y) for u(x,y)=2x-x"+3x". [2]

Write the function f(z)=2z’+z+1 inthe form f(z)=u(x,y)+iv(x,»).[2]
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05) a)

b)

06) 2)

b)

07) a)

b)

dx
(x2 + 1)2

Derive Cauchy Riemann Differential Equations for an analytic function

Show that '[ : % [5]

in the Cartesian form. [5]
Show that _[25(2—_21)61’2 =107i, where C is circle of |z|=2. [4]
-

Show that if f{z) and f(z) both are analytical in a given domain D then
f(2) is constant throughout D. [5]

. . . . 1. .
Find Laurent series representation for f{z) = z*sin (—zj in the domain
z
0<|z| <o [5]

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

p(z)

and ¢'(z,)#0 then prove that z, is a simple pole of the quotient a(2)

Res p(z)_p(zo)
and z=1z, q(z) _q'(zo)' [4]

Find f'(z); iff(Z)zx/;i—f,r>O,a<<9<a+27z. 5]

Let C denote a contour of length L, and suppose that a function f(z) is
piecewise continuous on C. If M is a non-negative constant such that

|f(z))sM for all points z on C at which f{(z) is defined, then

< ML. [5]

J;f(z)dz

1—coshz

Find the Laurent series representation for f(z) . Determine the

z

types of singularity of f{(z) and residue at z = 0. [4]
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08) a)

b)

1)  Show that _[f(z)dz :—!f(Z) dz

i) Find LEa’Z, if z=2¢" (—% <0 szj where C is right half of circle

2

|z2[=2 from z=-2i to z=2; [5]

Find the zeroes of sin z and cos z. [5]
32°+2

Find the value of integral IWZ where C is the positively

oriented circle |z-2|=2. [4]
33 VO
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Instructions to the candidates:

1) Attempt any Five of the given Eight questions.

2) Figuresto theright indicate full marks.

Q1) Attempt each of thefollowing : [14]
a How many positiveintegers between 100 and 999 inclusive are
) aredivisibleby 3 or 4?
i) aredivisibleby 3and 4?
i) arenot divisible by either 3 or 4? [9]

b) How many functions are there from the set { 1,2,....,n} wherenisa
positive integer to the set { 0,1}

)  That are one-one?
ii)  That assign O to both 1 and n?
i)  That assign 1 to exactly one of the positive integerslessthan n?[5]

c) A drawer contains a dozen brown socks and a dozen black socks, all
unmatched. A man takes socks out at random in the dark.

)  How many socks must he take out to be sure that he has atleast two
socks of the same colour?

i)  How many socks must he take out to be sure that he has atleast two
black socks? [2]

d) What isthe coefficient of x°in (2—x)1? [2]

PT.O.



Q2) Attempt each of thefollowing: [14]

a) Solvetherecurrencerelationa=5a _—6a ,forn>2 a=1,a=0 [9]
b) Find the solution to the recurrence relation a =2a_ +3", a,=5 [S]
n K n
c) Letnbeapositiveinteger. Provethat D (-1 =0 [2]
k=0
d) How many bit strings are there of length 6 or less? [2]
Q3) Attempt each of thefollowing: [14]
a Determine whether the sequence 3,3,3,3,2 isgraphical. If yes, then draw

agraph having the above degree Sequence.

[S]

b) Provethat inaself complementary graph the number of verticesis of the

form 4k or 4k+1, for some positive integer k.

c) Draw anundirected graph with thefollowing adjacency matrix.

[S]
[2]

1 201

2 0 30

0 311

1 0 1 0]
d) Déeiine

)  Euler Graphs

i)  Hamiltonian Graphs. [2]

Q4) Attempt each of thefollowing: [14]

a Represent the expression ((x+2) T 3)* (y—(3+ X)) —5using a binary

tree. Write thisexpressionin frefix notation.

b) Draw all possible non-isomorphic treeswith 7 vertices.

[S]
[S]

c) Write a note on Breadth First search method for producing a spanning

tree of asimple graph.

[2]

d)

Determinethe number of internal verticesinabinary treewith 17 vertices.

[2]
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Q5) Attempt each of thefollowing: [14]
a Construct circuits from inverters, AND gates and OR gates to produce
the option. (X + z)(y + 2) [5]

b) Use the Quine-Mc cluskey method to simplify the Sum-of-product
expansion Xyz+Xyz. [5]

c) Findthe sum-of-product expansion for the function F (x, y, 2) = (x+y) Z .[4]

Q6) Attempt each of thefollowing: [14]
a) Prove that there are (n + r — 1,r) r— combinations from a set with n
elementswhen repetetion of elementsisallowed. [9]

b) How many strings of six lower case | etters of the English alphabet contain
exactly two vowels? [9]

c) How many ways are there to distribute hands of 5 cards to each of four
players from the standard deck of 52 cards. [4]

Q7) Attempt each of thefollowing: [14]
a UseDjikstra's agorithm to find shortest path between ‘a and *Z' in the
weighted graph given below. [9]

b o A g 3

b) Let G beasimple graphwith n vertices and k components. Let n. be the
number of verticesin the i'" component (i=1,2,....., k). Then prove that

k
D> n?<(n-k)*+(2n-Kk) 5]

i=1

c) What isthe chromatic number of the graph Cn, wheren>3 [4]
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Q8) Attempt each of thefollowing: [14]

a) Suppose alarge family has 14 Children, including two sets of identical
triplets, three sets of identical twins and two individual children. How
many ways arethereto seat thesechildreninarow if theidentical triplets
or twins cannot be distinguished from one another. [9]

b) UseKruska’sagorithmtofind aminimal spanning treeinthefollowing
graph. [5]

o\z\ogc_iﬁ\

:—3‘i ! J %
W
e £ 2 3 2
3
4 2 “
l 2 | > | 1
L \ R L
c) Verify theAbsorption law: [4]
X+ Xy = X
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I nstructions to the candidates:

1) Attempt any Five questions out of 8.

2) Figuresto theright indicate full marks.

Q1) Attempt thefollowing:
a What are the various applications of Stack? [5]

b) What are the differences between singly linked list and doubly linked
list. [5]

c) “Alinkedlistcanonly betraversed sequentialy” statetrue/false. Justify.[2]
d) State the best case and worst case complexity of bubble sort. [2]

Q2) Attempt thefollowing:

ad  Writeashort note on : Doubly Ended queue. [9]
b) Definequeue. Listitsapplications. [9]
c) Name stable sorting methods (any two). [2]
d) What arethe advantage of doubly linked list. [2]

Q3) Attempt thefollowing.
ad Listcharacteristicsof Algorithm. [9]
b) Writeafunction to add anode at the beginning of asingly linked list.[5]

Cc) Represent following array intermsof binary tree. [2]
o 1 2 3 4 5 6 7 8 9 10
A B C D E F G

d) Define stack. What are the premitive operations m the stack? [2]

PT.O.



Q4) Attempt thefollowing:
d Writeashort noteon : Binary search tree. [9]
b) Construct binary search tree for the following data-show thetree at each
step.33, 91, 30 31, 79, 84, 137 [5]
c) What isthedifference between complete and strictly binary tree? [2]
d) Definelinkedlist. Explainitsnode structure. [2]

Q5) Attempt thefollowing:
a  What doyou mean by traversal? What are different types of traversals? 5]
b) What are various methods of representing binary tree? Explain with
example. [9]
c) WhatisADT?Giveany two examplesof Abstract DataType (ADT):[4]

Q6) Attempt thefollowing:
a Convert thefollowing expression into postfix and then evaluate.

A/B $ CD *E-A*C, A=4, B=3, C=2, D=1, E=2 [9]
b) Writeafunction in C to count non leaf nodesin binary tree. [5]
c) Writeanagorithm for BFStraversal of agraph. [4]
Q7) Attempt thefollowing:
a Consider thefollowing adjacency matrix [5]
1 2 3 4
10 1 0 O]
200 01 0
3]0 0 0 1
41 0 0 O]

i)  Draw thegraph

ii) Draw theadjacency list
b) Write ashort onte on : Heap sort. [9]
c) Explainvarioustypesof graph with example. [4]

Q8) Attempt thefollowing:

a  Writeashort note onstatic implementation of tree using arrays. [5]

b) Write differences between stack & queue. [9]

c) Whatiscircular linked list? Explain. [4]
® O o
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MIM-204 : SOFTWARE ENGINEERING
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Instructions to the candidates:
1) Attempt any five out of 8.
2) Figures to the right indicate full marks.

Q1) Attempt the following:

a)
b)
c)
d)

Explain Waterfall model in detail. [5]
Discuss the components of Sequence diagram. [S]
Define : 1) Class 1ii) object. [2]
What is the purpose of package? [2]

02) Attempt the following:

a)
b)
c)
d)

What is Inheritance? Explain its types. [S]
Write a short note on: Booch methodology. [S]
Give any Two advantages of using UML. [2]
Differentiate between user and actor. [2]

03) Attempt the following:

a)
b)
c)
d)

What is UML? Explain its advantages in detail. [S]
Distiguish between Aggregation and Generalization. [S]
Define : 1) Collaboration ii) Deployment. [2]
What is meant by test Case? [2]

04) Attempt the following:

a)
b)
c)
d)

Write a short note on: Object Oriented Testing. [5]
What is an agile process? Explain any five principles to achieve agility.[S]
What is the use of extends relationship in use case diagram? [2]
What is meant by interface? Explain with example. [2]

PT.O.



05) Attempt the following:
a) Whatis Elaboration? State the significance of elaboration. [5]
b)  Whatis the use of Component diagram? Explain it with suitable example.[S]
c) Whatis framework? Explain its benefits. [4]

06) Attempt the following:
a) What do you mean by an iterative development? Give its benefits. [5]
b)  Write a short note on: Object Oriented Methodology. [S]
c) Explain the uses of class diagram. (4]

Q7) Attempt the following:

a) Explain how use case model helps in analysis phase from inception to

elaboration. [5]
b) Listand explain the stereo types used for modeling and interaction among
objects. [5]
c) Explain forward and Reverse Engineering with suitable example. [4]

08) Attempt the following:
a) Consider ATM for banking system. Identify all the classes and draw a

class diagram. [5]
b)  Write a short note on : Understanding requirements. [S]
c) Explain any four notations of collaboration diagram. [4]

© & o
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M.Sc. IMCA)
MIM-205 : JAVA
(2019 Pattern) (Semester-II)

Time : 3 Hours] [Max. Marks : 70

Instructions to the candidates:
1) Attempt any five out of Eight questions given.
2) Figures to right indicates full marks.

Q1) Attempt the following questions:

a) Explain the meaning of each word of following line “Public static void

main (String arys[ ])”. [5]
b) Write a note on static members and static methods. [5]
c) When do we declare a method or class final? and Why? [2]
d) What are checked exceptions? [2]

02) Attempt the following questions:

a) Write a program to accept the details of items as item code, itemname
and price. If price>9999 then throw exception as Overprice Exception
and give proper message otherwise display item details define required
exception class. [5]

b) Explain the concept of stream, stream classes and predefined streams.[S]
c) Why swing objects are not called as heavy weight components? [2]

d) Which method is used to specify containers layout? Write its syntax.[2]

03) Attempt the following questions:

a) Explain the event handling mechanism in java in brief with help of an

example? [5]
b) Explain any 5 components of AWT. [S]
c¢) Which stream is used to read primitive data from a file? [2]
d) Write a difference between throw and throws? [2]

PT.O.



04) Attempt the following questions:
a) Explain the concept of dynamic binding with suitable example. [S]

b)  Write a program to get a filename from command prompt. Check wheather
a file given by given name exists. If file is regular file then display various
details about file. But if it is directory then display the number of files in
that directory. [5]

c) Explain the index of () method of string class with suitable example. [2]

d) Whatis use of keyword assert? Give syntax and suitable example. [2]

05) Attempt the following questions:
a) How tocreate and access package in java? Explain with suitable example.[5]
b) Explain different types of classes in Java. [S]

c) List any four methods of MouseListener interface. (4]

06) Attempt the following questions:

a) State advantages that Java’s layout managers provide over traditional
windowing systems. Explain any two layouts supported in swing.  [5]

b) Explain the difference between string and string Buffer classes. [S]

¢) Explain any four methods of object class. [4]

Q7) Attempt the following questions:

a) State the differences between AWT and saving. [5]
b) Write a java program that accepts username and password and throws

exception “Invalid login” if they do not match. [S]
c) Whatis use of final keyword? Explain with suitable example. [4]

08) Attempt the following questions:

a) Explain AWT class hierarchy in detail. [S]
b)  Write a java program to create an applet which contains a list of courses.

Display the selected course in textbox. [5]
c) What is polymorphism? What are types of polymorphism? [4]

© o
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SY. M.&. (Indudrial Mathematics with Computer Applications)

MATHEMATICS
MIM-301: Operational Research
(2019 Pattern) (Semester - 111)

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

1
2)

Ql) a

b)

d)

Q2) 4

Attempt any Five out of Eight questions given.

Figuresto the right indicated full marks.

Solvethefollowing L PP by graphical method: [9]
max z =15x, + 10x,
subject to
4x, + 6X, <360
3%, <180
5x, <200
X, % > 0
Explain Penalty Rulefor Artificial Variablesin Big M-Method. [9]

What ismaximal flow? [2]
How do you identify alternative solutionin assignment problem?  [2]

Reddy Mikks produces both interior and exterior paints from two raw
materialsM,, M,,. Thefollowing table provides the basic dataof problem:

Tons of raw material per ton

Exterior paint | Interior paint | Max daily availability
Raw material, M, 6 4 24
Raw material, M, 1 2 6
Profit per ton 5 4
($1000)

PT.O.



Q3)

b)

d)

b)

d)

A market survey indicatesthat the daily demand for interior paint cannot
exceed that for exterior paint more than 1 ton. Also, the maximum daily
demand for interior paint is 2 tons. Reddy Mikks wantsto determine the
optimum (best) product mix of interior and exterior paintsthat maximizes

thetotal daily profit? [9]
Find IBFS of the following Transportation Problem using Vogel’s
Approximation Method (VAM):
Origins Destinations Supply
E F G
A 5 1 8 12
B 2 4 0 14
C 3 6 7 4
Demand 9 10 1

Isthe solution Degenerate? Justify.

Define Convex set.

[S]
[2]

Explainthe difference between Transportation and A ssignment problems?

[2]

Solve by listing al the possible solutions of the following Assignment

Problem: [9]
I I 1
A 2 3 0
B 1 2 3
C 0 3 3

What are the stepsin Revised Simplex Algorithm?

Isdual of the dual aprimal? Justify.

Explain how degeneracy islocated in Transportation problem.

[5922]-31
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Q4) a The following table gives the activities involved in a project and

their duration.

Activity Immediate Estimated
Predecessors duration
A - 3
B - 2
C - 4
D - 3
E A,B 2
F E 4
G F 2
H D 1
I GH 2
J C | 4

Draw the project network and find critical path.

[S]

b) Find the initial basic feasible solution of the following Transportation

problem by
1)  North-West Corner Method.
i)  Matrix-MinimaMethod.

i) Which method gives better solution?

I Il 11 | Supply

A 1 5 7 10

B 6 4 6 80

C 3 2 5 15

Demand | 50 20 50

c) What isthe basic difference between PERT and CPM?

d) Writethe LPPin Standard form.
max Z =X, + X,
subject to
X, +4X, <5
X, +4x,<3
X, % >0

[5922]-31 3
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Q5) a
b)

Q6) &)

b)

Q7) &

Explain Hungarian Method of an Assignment Problem. [7]
Use Two-Phase method to solve the LPP: [7]

Max Z = 5x, + 8X,
subject to
3X, + 2X, >3
X, +4x, >4
X, +X, <9
and X, X, >0

What isBa anced and Unbal anced Transportation Problem means? Explain
with the help of an example. [9]

Use Simplex method to solve the L PP and comment on the solution.[5]
Max Z = 8x, + 19x,+ 17X,

subject to
3X, +4X, + X, <25
X, + 3%, + 3x, <30
and x;, X,, X; >0
Obtain the dual problem of the following L PP. [4]
Max Z =X + X, + X,
subject to
X, —3X, +4X,= 5
X = 2X2 <3
2%, =% >4
and x, X, >0 and x, unrestricted in sign.
Solvethefollowing Assignment Problem for Maximization. [9]
I I 1 A\
A | 42 35 28 21
B 30 25 20 15
C | 30 25 20 15
D 24 20 16 12
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b) Determinethecritica pathfor the project network inthefollowing figure[5]

c) Explain Method of Matrix-Minimawith the help of an example. [4]

Q8) & UseBranchandBoundMethodto solvethelnteger Programming Problem:
[7]

Max Z = 3x, + 9X,
subject to

2X, +4x, <25
X <8

2x, <10

X, X, >0 areintegers.

b) A salesman hasto visit Five citiesA, B, C, D and E. The distances (in
hundred kilometers) between Five citiesare given below. If the salesman
starts from city A and hasto come back to city A, which route should he

select so that thetotal distancetravelled is minimum? [7]
To City
A B C D E
A - 1 6 8 4
From B 7 - 8 5 6
City C 6 8 - 9 7
D 8 5 9 - 8
E 4 6 7 8 -
* X ¥
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M .Sc.

MIM 302 : INDUSTRIAL MATHEMATICS WITH
COMPUTER APPLICATIONS
Algebra

(2019 Pattern) (Semester - 111)

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

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

2) Figuresto the right indicate full marks.

Q1) Attempt each of thefollowing: [14]

a Let H be anon empty finite subset of a group G. Prove that H is a
subgroup of G if and only if H is closed under the operation of G [5]

b) Provethat every cyclic group isabelian. Isthe converse true? Justify.

[S]

c) Provethatidentify inagroup isunique. [2]
d) Findthe number of generatorsin acyclic group of order 30. [2]
Q2) Attempt each of thefollowing: [14]

ad LetGbeagroupand'a’ beafixed element of G Provethat the mapping
¢ : G — G defined by ¢(x) = axa™ is an automorphism of G [9]

|
b) Prove that the number of elements in the Alternating group A_ is %
(n>2). [5]
c) Let¢: (R, +) > (R, +) be defined by ¢(x) = |X|. Is ¢ a group
homomorphism? Justify. [2]
d) Findthe order of each of the given permutationsin S.. [2]

) (12)(134)(152)
i) (1243)(352)
PTO.



Q3) Attempt each of thefollowing: [14]

a Provethat every fieldisan Integral Domain. Isthe conversetrue? Justify.
[5]
b) LetRbearingwithadditiveidentity O. Provethat [5]
) a0=0a=0, VaeR
i) a(-b) =(-a).b=—Hab), Va beR
i)  (—a).(-b) = ab, Va, beR.
c) Theset {6, 2, Z} under addition and multiplication modulo 6 has unity.
Findit. [2]
d) Findall zerodivisorsinthering (Z ., t,, X,). [2]
Q4) Attempt each of thefollowing: [14]
a) Let R beacommutative ring with unity and S be an ideal of R. Prove
that R/Sisan Integral Domainif and only if Sisaprimeideal. [9]
b) ObtaintheField of Quotientsof the Integral Domain
Z[i] = {a + ibla, beZ}. [5]
c) Inthering of integers, find apositive integer 'a’ such that [2]
) (a)=(2)+(3)
) (&)= (3+(8
d) Let¢ beahomomorphismfromaring Rtoaring S. If R has unity 1,
S+ {0} and ¢ isonto, prove that ¢(1) isthe unity of S. [2]
Q5) Attempt each of thefollowing: [14]
a) State and prove Lagrange's theorem. [9]
b) Let GbeagroupandZ(G) bethecentreof G If G/Z(G) iscyclic, provethat G
isabelian. [9]
c) Findthe order of each element inthegroup Z,® Z,. [4]
[5922]-32 2



Q6) Attempt each of thefollowing: [14]
a) Provethat agroup of order 105 contains a subgroup of order 35. [5]

b) Let Gbeafinite group and p aprime that dividesthe order of G Prove

that G has an element of order p. [9]

c) Ifanidea | of aring R containsaunit, provethat | = R. [4]

Q7) Attempt each of thefollowing: [14]
a) Letf(x)=x*+2x+4andg(x) =3x+2inZ(x). Determine the quotient

and remainder upon dividing f(x) by g(x). [9]

b) Provethat the product of two primitive polynomialsisprimitive.  [5]

c) Show that x* + 3x + 2 has four zerosin Z.. [4]

Q8) Attempt each of thefollowing: [14]

a In Z[\/—S], show that 21 does not factor uniquely as a product of
irrducibles. [5]

b) UseEuclidean agorithm to find agcd of 16 + 7i and 10 —-5i in Z][i].
[5]

c) InaPrincipa Idea Domain, provethat every strictly ascending chain of
idealsisof finitelength. [4]

Ooon
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M.Sc. (Industrial Mathematics with Computer Applications)

MIM-303: ADVANCED JAVA
(2019 Pattern) (Semester - 111)

Time: 3Hoursg|
| nstructions to the candidates:

1)
2)

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

Q1) Attempt the following questions:

a)
b)
C)
d)

Explain JSP directives in detail.

Explain servlet class hierarchy in detail.
What is metadata? List types of metadata.
What is main thread? What is its use?

Q2) Attempt the following questions:

a)
b)

c)

d)

Explain in detail Type - 3 database drivers.

Describe the linked list class in collection framework.

Define the terms;
i) Post i)  Socket
How to create new thread using thread class?

Q3) Attempt the following questions:

a)
b)
c)
d)

What is use of vector class? Explain with example.
How Row set extends result set?

State the disadvantages of JDBC drivers.

What is thread group? What is its use?

[Max. Marks: 70

[5]
[5]
[2]
[2]

[5]
[5]
[2]

[2]

[5]
[5]
[2]
[2]
PT.O.



Q4) Attempt the following questions:

ad Explain the design of JDBC in brief. [9]
b) What are servlet life cycle methods? Explain in detail. [5]
Cc) What arethread priorities? [2]
d) State different concurrency types of result set. [2]

Q5) Attempt the following questions:

a What are advantages of servlet? Explain in detail. [5]
b) What is Hash set? Explain Hash set class in detail. [9]
c) Write adetailed note on result set. [4]

Q6) Attempt the following questions:

a  Writeaprogram which accepts aword and directory name as command
line argument and searches a word in each text file in directory. A
separate thread is used for each file in directory. Display count of

occurrence. [9]
b) Describe the steps to communicate with database. [5]
Cc) Write anoteon Array list. [4]

Q7) Attempt the following questions:
ad What islist iterator? Brief with example. [9]
b) Explain any 5 methods of Tree set. [9]
Cc) What is use of socket class? Explain any 3 methods of socket class.

[4]
Q8) Attempt the following questions:
a Explain various methods used to execute queries in JDBC. [9]

b) Explain the concept of thread synchronization with example. [9]
c) What are steps used for creating server socket and client socket.  [4]

LA A 4
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(Industrial Mathematics With Computer Application)

Time: 3Hoursg|

MIM-304 : OPERATING SYSTEM
(2019 Pattern)

I nstructions to the candidates:

1)
2)

Attempt any five out of Eight questions.
Figures to the right indicate full marks.

Q1) Attempt each of thefollowing:

a)

b)

d)

Explainthefollowing computer - system architecture:
)  Multiprocessor systems

i)  Clustered systems

Explainthefollowing:

)  Multilevel Queues

i)  Multilevel Feedback Queues

What is Starvation?

Explain the terms - logical address and physical address.

Q2) Attempt each of thefollowing:

a)
b)
C)
d)

Explain any fivetypes of system calls.

Explain the difference between paging and segmentation.

What is Spooling?
List any four file attributes.

[Max. Marks: 70

[14]
[5]

[5]

[2]
[2]

[14]
[5]
[5]
[2]
[2]
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Q3) Attempt each of following: [14]

ad Consider the following Snapshot of the system : [9]
Job Arriva Time  Burst Time
J, 0 5
J, 1 7
J, 2 4
J 3 1

Calculate average turn around time and average waiting time using SJF
(non - preemptive) and Round robin (Time quantum=2).

b) Explainfollowing deadlock detection techniques: [9]
)  Singleinstance of each resource type.
i)  Several instance of aresource type.

c) Define- context switch. [2]
d) Whatisdemand paging? [2]
Q4) Attempt each of the following : [14]
ad Explaindining philosophers problem. [9]
b) Explainany two fileallocation methods. [9]
c) Explaintheworking of SCAN algorithm. [2]
d) Giveany two advantages of clustered systems. [2]
Q5) Attempt each of thefollowing: [14]
a Consider the following Snapshot of the system : [5]
Allocation Max Tota
A B C A B C Resource
P, 2 8 5 3 10 6 A B C
p 2 2 3 3 4 3 0O 2 1
P, 3 2 2 3 7 8
P, 1 3 3 1 2 3
P, 3 3 4 3 8 7
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Answer thefollowing questions :
1)  What are the contests of Need matrix?

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

b) Explainany fireKernel 1/0 subsystems. [9]
c) Write anote on following operations of Processes : [4]
1)  Process creation
i)  Process Termination
Q6) Attempt each of thefollowing : [14]
a How many pagefaultsoccur using LRU and optimal replacement algorithm
for the following page reference string with three page frames : [5]
4,3,2,1,4,3,5,4,3,2,1,5
b) Explainusage and implementation of binary semaphore. [5]
c) Writeanote on remotefile system. [4]
Q7) Attempt each of thefollowing: [14]
a) Discussthefollowing points of free space management : [9]
1)  bit vector
i)  grouping
b) State and explain in brief, different services provided by an operating
system. [5]
c) 1) Define- Dispatcher Latency Time [4]

i)  What iswaiting time and response time.
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Q8) Attempt each of thefollowing: [14]

a)

b)

[5922]-34

Suppose that a disk drive has 200 cylinders numbered O to 199. The
driveiscurrently serving at cylinder 125 and the pending request queue
Is 86, 147, 91, 170, 95, 130, 102, 70 starting from the current head
position. What isthetotal distance that the disk arm movesto satisfy all
the pending requestsfor each of thefollowing disk scheduling algorithms:

[5]
) SCAN i) SSTF

What is the process? Explain the various states of process. Also draw
the neat diagram of process state transition. [9]

What is the resource allocation graph? Draw resource allocation graph
for thefollowing sets: [4]

P={P, P,, P} R={R, R,, R}
E={ P-»>R,P—~>R,R—->R,R—->P,R— P3}

Resource instances of R=2, R=3 R=2

VVVV
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M.Sc. (Industrial Mathematics With Computer Application)
MIM 306 : COMPUTER NETWORKS

(2019 Pattern) (Semester - 111)

Time: 2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) Attempt any five out of eight questions.

2) Figures to the right indicate full marks.

Q1) Attempt thefollowing.

a With aschematic diagram explain the OSI reference model. Also enlist
the responsibilities of each of the layers. [9]

b) Definethefollowingterms: [9]
) Phase
i)  Bandwidth
i) Wavelength
Iv)  Frequency
v) Baudrate
c) Whatisflow control? [2]
d) What isaDC component? [2]

Q2) Attempt thefollowing.

a What is the need of network address translation? How NAT router
maintainstrandation table. [9]

b) Writeanoteonfirewalls. [9]
c) Cadculate hamming distance of codes 00000, 10100, 01011, 11110. [2]

d) Consider anoiselesschannel with abandwidth of 3000Hz transmitting a
signal of two levels. What will be the maximum datarate? [2]

P.T.O.



Q3) Attempt thefollowing.

a)
b)
c)
d)

Explainthe |Pv4 datagram format. [9]
Comparevirtual circuitswith datagrams. [9]
What is steganography? [2]
Find the error if any in the following | Pv4 address: [2]

i)  11000110.23,14.67.
i)  193.131.268.20.

Q4) Attempt thefollowing.

a)
b)

c)
d)

What is pipelining? Discuss the Go Back n Protocol. [9]
Explain 1 bit sliding window protocol with its advantages and
disadvantages. [9]
State optimality principle. [2]
What istunneling? [2]

Q5) Attempt thefollowing.

a)

b)
c)

What do you mean by transmissionimpairment? Explain thefollowing.[5]
)  Attenuation

i)  Digtortion

Explainthedifference between circuit switching and packet switching.[5]
Explain mesh and star topology. [4]

Q6) Attempt thefollowing.

a)
b)

c)

Write a note on process to process delivery. [9]
Writeanoteon firewalls. [9]

What is congestion? Discussdatalink layer policiesto avoid congestion.

[4]
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Q7) Attempt thefollowing.

a)
b)

c)

Write a note on remote procedure call. [9]
Explain the bluetooth architecture with aneat diagram. [9]

Construct CRC message for the bit stream 10011101 where generator
polynomial isx3+1. [4]

Q8) Attempt thefollowing.

a)
b)

c)

[5922]-35

Write a short note on VPN. [9]

Compare fiber optic with copper wire. [9]

Explain the concept of piggybacking. Discuss the advantages and

disadvantages of piggybacking. [4]
Q0O0O0Q



Total No. of Questions : 4] SEAT No. :

PA-4247 [Total No. of Pages : 2

[5922]-36
M.Sc.Tech (Industrial Mathematics with Computer Application)

MIM - 307 : R PROGRAMMING FOR BASIC DATA
ANALYSIS

(2019 Pattern) (Semester - 111)

Time: 2Hoursg| [Max. Marks: 35
I nstructions to the candidates:

1) All questions are compulsory.

2) Figures to the right indicate full marks.

3) Symbols and abbreviations have their usual meaning.

Q1) Attempt any Five questions out of Seven questions. [9]
d Writesyntax of if elsein R.
b) Writeany 2 math functionsin R.
c) What isthe use of legend() function?
d) Createa3-dimensional array inR.
e) Writeapplications of R programming.
f)  Find the minimum and maximum for 14, 23, 16, 20, 0, —17, 100.

g) Explaintheimportance of dataframe?

Q2) Attempt any Two questions out of Three questions. [10]
ad Explainlinear algebraoperations on vectors and matrices.
b) Explainindetall about dataframe and arrays with example R code.

c) Explainabout text() and locator() functions with examples.

P.T.O.



Q3) Attempt any Two questions out of Three questions. [10]

ad  Write R function to check whether the given number is prime or not.
b) Explainthefunctioning of apply() and sapply() in aR program with one
example.
c) Discussabout loopsin R programming with examples.
Q4) Attempt any One questions out of Two questions. [10]
ad Write R program to create pie chart for the following data
Housing ---------- 600
Food ---------- 300
Clothes--------- 150
Entertainment ------ 100
Others ----------- 200
b) The maximum temperature in celcius in a week is given as

[5922]-36

(35, 42, 38, 25, 28, 36, 40). Draw the bar plot for the given data. Also
use legend function to describe hists.
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[5922]-41

M.Sc. (Industrial Mathematics with Computer Applications)

MIM 401 : DIFFERENTIAL EQUATIONS
(2019 Pattern) (Semester - 1V)

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.
Figures to the right indicate full marks.
Use of non-programmable calculator is allowed.

Consider the two functions f(X) = x* and g(X) = X*|X| on the interval [-1,1].
[5]

1)  Show that the wronskian w(f,g) vanishes identically.

i)  Show that f and g are not linearly dependent.

Suppose @ is any solution of Bessel's equation X2y" + xy' + x* y = 0 for

X > 0 and l}f(x)zx%gj(x). Show that W satisfies the

" ]‘
equationxzy +(X2 +z]y=0forx> 0. [9]

Verify that , y = C e+ C,5¢™ is a general solution of the equation
y' -2y +y=0. [2]
Find the general solution of the following differential equation y' = 2xy*.[2]

Solve Legendre's equation using power series. [9]
Find the indicial equation and its roots for the differential equation. [5]
XY"+(cos2x-1) y' + 2xy = 0.

Define Lipschitz's condition. [2]
Show that, the two functions sin2X and cos2X are linearly independent

solutions of y* + 4y = 0. [2]

P.T.O.



Q3) a)

b)

d)

Q4) a)

b)

d)

Q5) a)

b)

2
Solve (2x-1)° ?My +(2x—1);—d§—2y [5]

= 8x% — 2x + 3.

Prove that if P, P, P,, P, are polynomials of degree two, then they are
linearly dependent on — o0 <X < oo, [9]

Find general solution of the following differential equation y' = €*—Xx.[2]

Show that y*= e*+ C is a solution of differential equation yy' = €*. [2]

Find a perticular solution of the following differential equation

2
d’y _,dy

v &+ZY=O;Y(0)= I and y'(0) = 0. [5]

Find the general solution of the following system

dx dy

—=X-2Yy, —=4X+5y.

dt Y dt Y (5]
Find Wronskian of the set {X, X*} on (—o0, o). [2]

Find the solution of the initial value problem, y'=e¥5%, y(0) =log (log5).[2]

Prove that, a function ¢ is solution of the initial value problem y' = f(X,y),
y =(X,) =Y, on an interval I if and only if it is a solution of the integral

equation. Y=Y, + I f(t,y)dt onl [5]
%

Find singular point of the following equation and determine whether itis a
regular singular point. (1-¢)y"-2xy'+2y=0. [9]

Consider initial value problem, y' = ¥?, y(0) = 0 then compute first four
approximations ¢, ¢ , ¢, , ¢, of the solution. [4]
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Q6 a)

b)

Q7) a)

b)

Q8) a)

b)

Let ¢ be the vector-valued function defined for all real X by,

d(X) = (X X%,ixY). compute, [9]
) 0'(X), 9'(2)

1
i) j¢(x) dx

-1
Prove that, solutions ¢,,¢,, of L(Y) are linearly independent on an interval
L, if and only if W(¢,¢,) x # 0 for all X in 1. [9]
Find a solution ¢ of the following system, [4]
Y, =Y
Y, =YY,
Which satisfies ¢(0) = (1,2).
Consider the following system, [9]
Y=Y, t ey,
Y, = ey, Y,
Where, € >0

Then show that, every solution exists for all real X.

Find the general solution of the following equation X> 0. [9]
XY+ 2y —xy' +y=0

If'y (X) and y,(X) are any two solutions of the equation, y* + p(X)y’ +q(X)y=0
on [a,b] then prove that their wronskian is either identically zero or never
zero on [a,b]. [4]

Consider Euler's equidimensional equation X2y" + pxy' + qy = 0 where p,q
are constants. Show that, the change of independent variable given by

X = &, transforms it into an equation with constant coefficients. [9]

Show that there is a basis {¢,¢,} for the solutions of
WX X

XY +4xy" + (2 9¢) y=0 (x> 0) of the form ¢, (X) = >E2 ) ¢, (X) = %

[5]

Find the general solution of the following equation y"' —y' = X. [4]

Q000
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[5922]-42
M.Sc. (Industrial Mathematics with Computer Applications)
MIM - 402 : STATISTICAL METHODS

(2019 Pattern) (Semester - 1V)
Time: 3Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) Attempt any five questions out of eight questions.
2) Figures to the right indicate full marks.
3) Scientific calculators and statistical tables are allowed.

Q1) @ Describe paired t-test for the difference of means. [5]

b) Findthe correlation coefficient for given data. [9]
X8 |[10|15|11|12|9 (13(124]10|9
Y | 45|55|70[8|65|70|90]| 9| 76| 67

c) A dieisloaded in such away that an even number istwice as likely to
occur as an odd number. If E is the event that a number less than 4

occurs on a single toss of the die. Find P(E). [2]

d) WritedownR - codeif X — N (u =50, o2 = 15).
Find k such that (i) P[X > K] =9 (ii) P[X < k] = 0.01. [2]
Q2) @ Describe one sample mean tests for a small sample space. [5]

b)  Show that for continuous random variables X and Y with means ., and i, ,
respectively and Covariance o, we have s, = E(XY) —p p,.  [5]

XY

8xy, 0<y<x<]

Further, let f(x, y)={ 0. dsanhere

Show that f (X, y) isjoint probability density function
Find E(X), E(Y).

P.T.O.



d)

Q3) g

b)

d)

Q4) 8
b)

Write down R-code if X —» P (A = 2.3). Find [2]
) P[X>2]

i) P[3<X<B5.

Suppose X and Y are two vectors containing elements, 1,3,2 and 0,7,6,1
respectively. Write down R-code and output for [2]

1)  Augment X by adding Y to theleft.
i)  AugmentY by adding elements 4,3,5 at the end.

Derive moment generating function for the standard Normal random
variable X. [9]

A special typesof fertilizer wasused in four agricultura fieldA, B, Cand
D. Each field was divided into four beds and fertilizer was applied over
them. The respective yields of the beds of four fields are given below.
Find whether the difference in the mean yields of fieldsis significant or

not. [9]
A B C D
8 9 3 3
12 4 8 7
1 7 2 8
9 1 5 2

Write down R-code if X—B (5,0.2). Find (i) P[X < 2] (ii) P[X >0].[2]

Write down R-code to find the correl ation coefficient between A and B.
A: 34 5 78 21 45 32 78 53 65 H4

B: 32 45 62 27 49 59 90 76 43 65
[2]

Describe chi-square test for the independence of attributes. [5]
If the density of the normal random variable X is
_(x=p)?
n(x; u, o) = e 2 ,—o<X<ow, Prove that E[X] = p and
2no
Variance = o2 [9]
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d)

Q5) 8
b)

Q6) &)
b)

Q7) &
b)

Write down R-code with output to create a vector X with elements

1,5,2,3,7,6,8 and create vector y = x?, z = 1/x. [2]
How many different arrangements can be made from the letters in the
word STATISTICS? [2]
Describe two sample proportion test for large sample space. [9]

Let X be a uniform random variable on interval [a,b]. Write down the
probability density function for X and find mean and variance of X. [9]
Three cards are drawn in succession, without replacement, from an
ordinary deck of playing cards. Find the probability that the event
A, N A, N A, occurs, where A, is the event that the first card is a red
ace, A, isthe event that the second card isa 10 or ajack, and A, isthe
event that the third card is greater than 3 but lessthan 7. [4]

Describe two sample mean test for large sample space. [5]
In ashooting competition, the probability of aman hitting atarget is 1/5.
If he hits the target for 5 times, what is the probability of hitting the
target? [9]
)  Onlytwotimes

i) Atleast2times

i) Atmost two times

Prove that :- If the events B, B,, ...... , B, constitute a partition of the
sample space Ssuch that P(B)) = 0 fori =1,2, ...... k, then for any event

AofS P(A)=>" P(B A=Y P(B)P(A|B). [4]

Prove that for a Poisson random variable, Mean = Variance. [5]
L et the random variable X represent the numebr of automobilesthat are
used for official business purposeson any given workday. The probability

distribution for company A is [9]
X 1 2 3

f(X) 0.3 0.4 0.3

and that for company B is
X 0 1 2 3 4

f(x) 0.2 0.1 0.3 0.3 0.1

Show that the variance of the probability distribution for company B is
greater than that for company A.
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Q8) g

b)

The probability that a regularly scheduled flight departs on time is
P(D) = 0.83; the probability that it arrivesontimeisP(A) = 0.82; and the
probability that it departs and arrivesontimeisP(D N A) = 0.78. Find
the probability that a planei) arrives on time, given that it departed on
time, and ii) departson time, given that it has arrived on time. [4]

Given arandom variable X having anormal distribution with u =50 and

o = 10, find the probability that X assumes a value between 45 and 62.
[5]

Describe two-way Annovatable. [5]

If acar agency sells50% of itsinventory of acertainforeign car equipped
with side airbags, find a formula for the probability distribution of the
number of cars with side airbags among the next 4 cars sold by the
agency. Find the cumulative distribution function of therandom variable
X. [4]
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[5922]-43
M.Sc. (IMCA) (Semester - 1V)
MATHEMATICS
MIM-403 : Design and Analysis of Algorithms
(2019 Pattern)

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

1)
2)
3)

Attempt any five questions.
All questions carry equal marks.
Figures to the right indicate full marks.

Q1) Answer the following :

a)

b)

c)
d)

How Strassen’s Matrix Multiplication works? What is the recurrence
relation? Multiply the below matrices using Strassen’s Matrix
Multiplication method.

W1 3] g[8 4
“Is 71 16 2 5]

Perform Merge sort on the numbers given: 14,7,3,12,9,11,6,2 [5]
What are the applications of dynamic programming problem? [2]

How the Performance of an algorithm is analyzed? [2]

Q2) Answer the following :

a)

b)

d)

Find an optimal solution to the knapsack instances n = 5 w = 60 kg

weight = (5, 10, 15, 22, 25) Profit = (30, 40, 45, 77, 90) [S]

Apply Quick sort on the following numbers : [5]
9,7,5, 11, 12, 2, 14, 3, 10, 6

Define Bio ‘Oh’ Notations with example. [2]

Find the time complexity of the recurrence relation: T(n)=T(n—1) +1[2]

PT.O.



03) Answer the following :

a)

b)

d)

Consider the jobs, their deadlines and associated profits as shown: [35]

Jobs J1 J2 J3 J4 J5 J6
Deadlines | 5 3 3 2 4 2
Profits | 200 180 190 300 120 100

Find the optimal schedule that gives maximum profit.
Write the Matrix-chain Multiplication Algorithm. [S]
Find the time complexity for the following code. [2]
int recursive (int n)
{

if(n==1)

then return 1;

else

return recursive(n-1)+recursive(n-1)
}
List out the areas where Convex Hull can be used? [2]

04) Answer the following :

a)

b)

C)
d)

Given the program lengths L = {5,10,3}. Store them on three taps and

minimize MRT. [5]
Consider the given files, f, f, f,, f, and f, with 20,30,10,5,30 number
of elements respectively. Find the optimal merge pattern. [S]
What is the principle of optimality? [2]

What is the worst case and best-case time complexity of Quick sort
method. [2]
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05) Answer the following :

a) Find the minimum spanning tree from a graph using Prim’s Algorithm.

[S]
b) Explain Tree Vertex Splitting with one example. [S]
c¢) Write a Graham’s scan algorithm. [4]

06) Answer the following :

a) Find the minimum spanning tree from a graph using Kruskal’s
Algorithm. [S]

b) Show that the Time Complexity of Matrix Chain Multiplication

problem is O(n?). [5]
c¢) Explain Time complexity of Binary search algorithm with one example.
[4]
Q7) Answer the following :
a) Write a note on Convex Hull. [5]
b) Explain Dynamic Programming strategy / approach. [S]
c) Write a note on String Editing. [4]
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08) Answer the following :

a)
b)

C)

[5922]-43

Explain in brief single source shortest path with an example. [S]
Explain the General method of Greedy approach with example. [5]

Construct a Huffman Tree for the given frequencies and find the codes
for each character. Character (a, e, i, o, u, s, t) frequencies
(10,15,12,3,4,13,1) [4]
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[5922]-44
M.Sc. (Industrial Mathematics with Computer Applications)
MIM-404: INTERNET PROGRAMMING
(2019 Pattern) (Semester - 1V)
Time: 3Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) Attempt any five questions out of 8.
2) Figuresto the right indicate full marks.

Q1) Attempt the following.

a Explain various types of data types supported by PHP. [5]
b) State any five features of XML. [9]
c) State True/False. Justify "XML is areplacement of HTML". [2]
d) What issession? [2]

Q2) Attempt the following.

ad  Write a short note on: Introspection. [9]
b) Write a short note on: XML parsess. [9]
Cc) What isthe purpose of $ this variable? [2]

d) State the syntax and example of define () function supported by PHP.
[2]

Q3) Attempt the following.
ad Explain different ways of printing strings, supported by PHP. [9]
b) Differentiate between GET and POST methods in PHP. [5]
c) Explain the concept of variable interpolation? [2]

d) What isthe difference between soundex () and metaphene (') function
in PHP? [2]

PT.O.



Q4) Attempt the following.
ad Explain reading and writing file with suitable example. Also explain

modes of files. [9]
b) Write a short note on: Sessions. [5]
c) Explain HereDoc statement in PHP. [2]
d) Explain array- dlice () function with syntax and example. [2]

Q5) Attempt the following:
d What is array? Explain types of arrays supported by PHP in detail

(with examples) [5]
b) Write a short note on: RE in PHP. [9]
c) Explain XML document structure in detail. [4]

Q6) Attempt the following:
d What isinheritance? Explain with suitable example. [9]
b) What isinterface? Explain with suitable example. [5]
c) Explaintheconcept of constructor and destructor in detail with example.

[4]

Q7) Attempt the following:

a Explain various functions used to handle files and directories in PHP.
[5]

b) Write a PHP script to find UNION of two arrays. [9]
c) Explainthe statements supported by PHP for traversing array elements.
Give example. [4]

Q8) Attempt the following:

ad Write a PHP script to accept two files and append second file to first
file. [5]

b) Explain array stack function with suitable example. [9]
c) Explain various string searching functions supported by PHP. [4]

L K X 2
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[5922]-45
M.Sc. (Industrial Mathematics with Computer Application)
MIM-405 - Mobile Technologies
(2019 Pattern) (Semester-1V)

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

1) Attempt any Five out of Eight questions given.

2) Figuresto theright side indicate full marks.

Q1) Attempt the following questions:

a  Writeapplicationsof mobilecomputing in detail. [9]
b) Discusslayered architecture of iOS. [9]
c) How wireless networks are useful for business purpose? [2]
d) Definetheterm "Toast". [2]
Q2) Attempt the following questions:
a) Explaindifferent typesof layoutsin android. [9]
b) What aredifferent phone services? Explain call servicein detail. [9]
c) What isthe use of run-OnUithread () method? [2]
d) What are disadvantages of Swift? [2]

Q3) Attempt the following questions:

a) Explainthefeaturesof android. [9]
b) Discusslocation based servicesin detail. [9]
c) Definethefollowingterms: [2]

1)  Bounded service
i)  Unbounded service

d) Whatistheuseof Dalvik Virtual Machine? [2]
P.T.O.



Q4) Attempt the following questions:

a WhatisBroadcast receiver? Explainindetail. [9]
b) Explain Base adapter with example. [9]
c) What isContent Provider? [2]
d) Whatisuseof Event Handler? [2]

Q5) Attempt the following questions:

a Write a code for android application which will display " welcome to
android!" Message on Screen. [9]

b) Explain pop-up menu with example? [9]

c) What isdifference between android librariesand android runtime?  [4]
Q6) Attempt the following questions:

a What is notification? Explain different methods used for creating

notification? [9]
b) Explainany five methods of JSON array. [9]
c) Why we usephonegap? Explainin Brief [4]

Q7) Attempt the following questions:

a Writeacode for android application having rating bar on screen. Create

appropriate Ul to display rating given by user on same screen. [9]
b) Explaintheconcept of mobility and portability with example. [9]
c) Discussdifferent typesof event handlers [4]

Q8) Attempt the following questions:

a) Explainaarm andtoast with example. [9]

b) What aretypesof intents? Explain with example. [9]

c) Explaindifferent android form widgets [4]
THTEY
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M.Sc.- 111
INDUSTRIAL MATHEMATICSWITH COMPUTERAPPLICATIONS
MIM -501: Numerical Analysis
(2019 Pattern) (Semester - V)

Time: 3Hourg] [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) @ Use the false position method to determine the roots of the equation

xlogx — 1.2 = 0 correct up to 3 decimal places. [9]
b) Estimatetheroot of the equation xX°* —2x—5 = 0 between x,=2and x =3
upto 4 decimal places using Newton Raphson Method. [9]
c) Findthe absolute error and relative error in the approximation of
X = 3.1428571 and X=3.14. [2]
d) Find the root of equation x> — x — 3 = 0 using bisection method which
liesintheinterval [1, 2]. (Perform 2 iterations). [2]

Q2) @ Construct the difference table from the following data and hence
Find f (50.5); f (50) = 39.1961, f (51) = 39.7981, f (52) = 40.3942,

f (53) = 40.9843, f ( 54) = 41.5687. [5]
b) Find aroot correct to three decimal places lying between [0, 1] of the

eguation e — 3x = 0 by using bisection method. [9]
c) Isthefollowing system consistent? [2]

4X, =X, + 2%, + 3x, = 20

X, —4x, =~/

3X, +4§1X4 =2

2x, = 4.

PT.O.



d)

Q3) 8
b)

d)

Q4) &)

b)

Define: [2]
i)  EigenVaues

i)  Eigenvector

State and prove ‘composite trapezoidal rule'. [9]
Use Gauss Seidel iterative method to solve the system. [9]
AXK-y+z=7

4x -8y +z=-21

—2X+y+5z2=15

Consider (x, ¥, z) = (1,2, 2)

Assume that g(x) is continuous function and {R,}" " is a sequence

generated by afixed-pointiteration. If limP, =P then provethat ‘P isa

N—oo

fixed point of g(x). [2]
Define: [2]

1 rd
)  Simpson’s (Ej Rule

3 th
i)  Simpson’s (gj Rule

Assumethat fe C3[a, b] andthat x—h, x,x+he [ a, b].

, f(x+h)—f(x-h
Provethat /() =0T [5]
2h

2 0 1

Find the inverse of the matrix 2.5 : [9]
1 -1 0

Round off the following numbersto four significant digits. [2]

)  0.467268

i)  40.0468
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d)

Q5) 8

b)

Q6) a)

b)

c)

Find the Jacobian matrix J(x, y, z) a point (1, 2, 3) for functions,
fXy,2=xX-y+y-2z+7

f,(x Yy, 2 =xy—yz+xz

y

f,(x,y,2) = g 2]
3 -1 0

Find the Eigen vectorsof thematrix A= -1 2 1|, [5]
0O -1 3

Using Lagrange's Interpolation method to find f(3) from the following

data. [5]

X 0 1 2 4

f | 3 | 2 | 7 | 59

1
If F, = then using Aitken A? process show that g =0, V' n.  [4]
Apply Runge Kutta method of order 4 to find a solution to the initial

dy Xx-
wmmmeana§=—;1vwmyanzlmx=05xnxeh=aa.[a

Find the polynomial of lowest degree which passes through the points
(1, 6), (2, 11), (3, 18), (4, 27). [5]

th
Determine the degree of Precision of Simpson’s 3 rule. [4]
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Q7) 8

b)

Q3) &)

b)

1

dx by using Simpson’s one
1+ X

1
Calculate the approximate value of J'
0

2

third rule. Take h = 0.25. [5]

d
Solve d_i = X+ 2y, withtheinitial conditiony(0) = 0. Find y(0.1), y(0.2)
and y(0.3) by Euler’s method. [9]

Discuss the Newton Cotes integration formula [4]

Solvethefollowing system of linear equationsusing L-U decomposition.
[5]

X+2y+4z=7

2X+y+z=7

X+3y+52=2

Use the power method to find the dominant eigenvalue and eigenvector

0O 11 -5
forthematrix A=|-2 17 -7 |. [9]
—4 26 -10
1
Find Il+ €™ sin(4x) dx using Boole's Rule. [4]
0
oW
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[5922]-52
M.Sc. (Industrial M athematicswith Computer Applications)
MATHEMATICS
MIM -502: Computational Geometry
(2019 Pattern) (Semester - V)

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

1) Attempt any five out of the eight questions.

2) Figuresto theright indicate full marks.

3) Useof non programmable scientific calculator is allowed.

Q1) Attempt each of thefollowing.

ad Intwo dimensiona space, derive the transformation matrix for rotation
about the origin through anangle‘6’. [9]

b) If the 2x2 transformation matrix transforms the points P and Q to the
points P* and Q*, then prove that the same transformation
transforms the midpoint of the line segment PQ to the midpoint of the

line segment P* Q*. [9]
c) Obtain the transformation matrix for shearing in both ‘x’ and ‘y’
direction by —1 and 2 units respectively. [2]
d) State any two properties of Bezier curves. [2]

Q2) Attempt each of thefollowing.

2 —
a) If atransformation matrix [T]={_2 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]

b) Describe an agorithm to reflect an object through an arbitrary linein the
xy plane. [9]

PT.O.



C) Suppose the line segment between the points A[2, 1] and B[-3, 3] is
transformed to the line segment A*B* using the transformation matrix

11
[T] { 5 J  then find the slope of A*B*. 2]

2 -3
d) If a2x2 transformation matrix, [T]:{2 J is applied to the circle of

radius 2 units, then find the area of the resulting figure. [2]

Q3) Attempt each of thefollowing.

a Findthe concatenated transformation matrix tofirst translate an object in
y direction by —3 units and then rotate about the origin through an

angle—65°. [5]
b) Reflect the point P [-5, 3] through the line x = 2 and find the new
coordinates of the point. [5]
c) Defineaffinelinear transformation. [2]

d) Theline segment A [3, 4], B [5, 6] is transformed to the line segment

2 1
1 4

A*B*. 2]
Q4) Attempt each of the following.

a ThetriangleABC withverticesA [3,-1], B[4, 2], C[2, 1] isfirst rotated
through 90° about the origin and then reflected through Y axis. Find the
vertices of thetransformed triangle. [9]

A* B* by the transformation matrix [T] ={ } . Find the midpoint of

b)  Show that the combined two dimensional transformation, first reflection
about X axis and then about the liney = —x isidentical to rotation about
origin by an angle © = 270°. [9]

c) Write the transformation matrix for shearing in ‘Z coordinate
proportional to ‘X’ coordinate by a factor 2 and proportional to ‘y’
coordinate by a factor 3. [2]

d) Write the transformation matrix for translation in ‘X' coordinate by — 2
units, ‘y’ coordinate by 5 unitsand in ‘Z coordinate by 4 units. [2]
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Q5) Attempt each of the following.

a)

b)

Obtain the concatenated transformation matrix for the following
successive transformations. [9]

) Trandatein‘x, 'y, ‘Z direction by 2, 3, 5 units respectively.

ii)  Shearingin ‘X coordinate by afactor of 2 units proportional to ‘Z
coordinate.

i)  Reflectioninyz plane.

Write an algorithm to rotate an object through an angle 6 about the local
axis passing through a point A. [9]

Develop the transformation matrix to reflect through the plane passing
through the point A [, ¥,, ] and parallel to the yz plane. [4]

Q6) Attempt each of the following.

a)

b)

c)

The object is to be rotated about the line passing through A [4, 5,7] and
B [6, 8, 10]. Determine the angle of rotation about ‘X’ axis say o and the
angle of rotation about they axis say ‘—3’ so that the line coincides with

the‘Z axis. [5]
Determine the principal foreshortening factors if the matrix for
axonometric projection isgiven by [9]
[ 0.99 0 0 O]
)= -0.09 -066 0 O
1008 -074 0 0.
25 305 0 1]
State any four properties of orthographic projection. [4]

Q7) Attempt each of the following.

a)
b)

c)

State any five properties of perspective projection. [5]
Generate 8 uniformly spaced points on the circle X2 + y2=1. [9]

Write the transformation matrices for four isometric projections. [4]
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Q8) Attempt each of the following. [14]

a Generate five points of the parabolic segment y?> = 8x in the first
quadrant for 4 <y < 20. [9]

b) Writeanalgorithm to generate uniformly spaced n pointson an arc of the
standard ellipsein thefirst quadrant. [9]

c) Write the parametric equation of the Bezier curve with control points
B, [-1. 1], B, [2, 3] and B, [4, 0]. Find the position vector of the point
on the curve corresponding to parameter value 0.1. [4]

x X XX
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M.Sc. - 11 (Industrial Mathematicswith Computer Applications)

MIM -503: DATA ANALYSISWITH PYTHON
(2019 Pattern) (Semester - V)

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

1)
2)

Attempt any Five questions out of 8.
Figures to the right indicate full marks.

Q1) Attempt thefollowing:

a)
b)

c)
d)

Definefunction. Writeits advantages. [5]
Give the Syntax for control statements supported by python. Illustrate
with examples. (any two) [9]
Explain how the elements of thelist reversed? [2]
What is class? State the syntax of define a class. [2]

Q2) Attempt thefollowing:

a)
b)
c)

d)

Define the Pandas. List significant features of Pandas Library. [5]
Write a short note on : Python Data types. [5]
What is string? Explain how subset of a string can be obtained with
proper example. [2]

What is anonymous function? Explain with syntax and example. [2]

Q3) Attempt thefollowing:

a)
b)

c)
d)

Explain multipleinheritance with example. [9]
Describe the concept of precedence and associativity of operators with
example. [9]
Definerecursivefunction. [2]
What iscommand line argument? Give examples. [2]

PT.O.



Q4) Attempt thefollowing:

ad Writeashort note on : Exception handling in Python. [9]
b) Write a short note on : File accessing modes supported by Python. [5]
c) Listany two advantages of files. [2]
d) What ismeant by immutable strings? [2]

Q5) Attempt thefollowing:

a) Differentiate betweenlist & tuple. [5]
b) Whatismodule? Explainindetail. [9]
c) Writethefeaturesof Dictionary. [4]

Q6) Attempt thefollowing:
ad Writeashort note on : Regular Expressions. [9]
b) What is set class? Explain various set operations supported by Python
withexample. [9]
c) What isthe concept of web framework? Explain various advantages of
Django framework. [4]

Q7) Attempt thefollowing:
d What are statements? How are they constructed from variable and

expressions in Python. [9]
b) Explainfollowingfilebuilt-infunctionswith Syntax example. [9]
)  Open() i) File() i)  Seek ()
iv) Tl () v) Read ()
c) What aretheusesof file object? Explain different built-in attributesrelated
to file objects. [4]

Q8) Attempt thefollowing:
ad  Writeaprogramin Pythonto return primenumbersfromthefollowinglit.

List1=[3,17,9, 2,4, 8,97, 43, 39] [5]

b) What are the different ways used to create list? Explain with suitable

examples. [9]

c) Whatisabinary file?Listitsapplications. [4]
Yy > >

[5922]-53 2



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

PA-3468 [Total No. of Pages: 3
[5922]-54
M.Sc. (IMCA)
MIM-504: DIGITAL IMAGE PROCESSING
(2019 CBCS Pattern) (Semester - V)

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

1) Attempt any five out of the eight questions given.

2) Figuresto theright indicate full marks.

3) Useof scientific non-programmable calculator is allowed.

Q1) Attempt thefollowing. [9]
a Givethemeaning of
) Pixd
i) CCD
i) MPEG
iv) JPEG
v) TIFF
b) Whatisspatia operation? Explain any threetypesof spatial operations.[5]
c) Definetheterms: [2]
)  Luminance
i)  Radiance
d) Listsix applications of image processing. [2]

Q2) Attempt thefollowing.

a Explain componentsindigital image processing. [9]
b) What isadjacency? Give m-adjacency for V = {1} [9]

0,1, 1 i) b&ec
0,1, 0 i) b&e
0,0,1 ii) e&i

c) Definetheterms: [2]
)  Region
i) Noise

d) What istime shifting property in Fourier transform? [2]
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Q3) Attempt thefollowing.
a) Discussinbrief auto corrdation functionwiththehelp of suitableexample[5]

b) Writein brief theimage degradation process. [9]
¢) What isnuffman coding? [2]
d) What isimage compression? [2]

Q4) Attempt thefollowing.

a What ispath? Consider thefollowing image segment. Compute length of
shortest 4, shortest - 8 & shortest - m paths between pixelsp & g, where

VvV ={1,2}.

4 2 3 X

3 313

2 322

P 123 [9]
b) Explainthetermsalising and filtering. [9]
c) Explainthebasic principle of detecting the pointsinimage. [2]
d) Whatistheroleof mathematicsinimage processing? [2]

Q5) Attempt thefollowing.

a) Draw histogram & give P(s) (S) for each § [9]
r n,
r=0 790
rr=1 1023
r,=2 850
r,=3 656
r,=4 329
r,=5 245
r,=6 122
r,=17 81
b) Whatisimage segmentation? Explaininbrief. [9]
c) Howisimagerepresented mathematically? [4]

[5922]-54 -



Q6) Attempt thefollowing.
a Explainthemorphological operation opening with suitableexample. [9]
b) Explaininbrief gammacorrection. [9]

c) Explainunsharp masking and high-boost filtering. [4]

Q7) Attempt thefollowing.

a) Definetheterm closing and show with examplethat [9]
(A-B)B=AB

b) Write ashort note on statisticsfilters. [9]

c) Mentionany four typesof grey level transformation. [4]

Q8) @ Explain DFT of onevariablein brief. [9]

b) Explainthetermswith equations. [9]

)  Geometric meanfilter
i)  Harmonic meanfilter

c) Explaininshort ‘the frequency domain techniquesin fourier domain are
most effective at removing periodic noise’. [4]

DRI
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M.Sc. IMCA)
MIM-507 : INTERNET OF THINGS
(2019 Pattern) (Semester-V)

Instructions to the candidates:
1) Attempt any five out of 8.
2) Figures to the right indicate full marks.

Q1) Attempt the following questions:

a)
b)
C)
d)

Explain the concept of IOT in detail.
Explain challenges faced in Internet of Things.
State any two health care related sensor devices?

Explain Device-Centric identity.

02) Attempt the following questions:

a)
b)
C)
d)

Explain application of IOT in smart card devices in detail.
What is Sensor Network? What is its role in IOT?
What is use of Satellite technology?

State any two traffic characteristics of IOT.

03) Attempt the following questions:

a)
b)
c)
d)

Write a note on communication capabilities in Internet of Things.

Explain in brief role of Data Link Layer protocol in IOT.
State any two observations behind IOT.

Explain the concept of electronic product code.

[Total No. of Pages : 2

[Max. Marks : 70

[S]
[5]
[2]
[2]

[5]
[S]
[2]
[2]

[5]
[S]
[2]
[2]
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04) Attempt the following questions:

a)
b)
C)
d)

Explain architecture of sensor network.
What are the components Satellite Technology? Explain in detail.
What is mean by object representation?

Define the terms : 1) trust ii) identity.

05) Attempt the following questions:

a)
b)

c)

Write a note on IOT protocols.
Discuss the role of RFID in IOT.
State any 4 differences between H2M and M2M devices.

06) Attempt the following questions:

a)
b)

c)

Write a note on NFC.
What are different integration approaches in IOT?

Explain the term Data Synchronization.

Q7) Attempt the following questions:

a)
b)

C)

Write a note on design guidelines of IOT.
What are disadvantages of IOT?

What is interoperability between devices? Explain with example.

08) Attempt the following questions:

a)
b)

C)

Write a note objects and services in IOT.
What are applications of IOT in city automation?

Explain the applications of WSN.

© & o
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