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[II Semester Examination, 2022
M.Sc.
MATHEMATICS
Paper |

(Integration Theory and Functional Analysis-I)

Time : 3 Hours | [ Max. Marks : 80

— — — —— — — — — — — — — — — — — — — — — — —

Note : Attempt Sections ‘A’, ‘B’, ‘C’ according to the
following instructions.

Section ‘A’ 4 x3=12
(Very Short Answer Type Questions)

Note : Attempt all questions. Maximum word limit for each

question three lines.

1. State Hahn decomposition theorem.

2. Define normed linear space.

3. Explain Bounded linear transformation.

P.T.O.
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4. Define contraction mapping
L8
Section ‘B
(Short Answer Type Q 1 x 5 7. Let X and Y be normed linear space and T a
Uestiqg S 2
Note * Attempt ql Questions, p, o linear transformation on X into Y then T is
question 150 UM worg k. . : : »
Wwords, Mit f,,. continuous either at every point of X or at no

point of X. It is continuous on X if and only il

Cag ! P
¢ Ure ; - ;
with ua) s 5 Ontajn, 5 posm re Le, there is a constant M such that :
Ve s
Cl 4 | Tx\| < M\ x| for every xin X.
Or
Stat
a0d prove | 4 Or
bes
6. A g ede
no . Com ik
; Med lineg, T POsitigy, theg In a finite dimensional normed linear space X
1 eVery is C rem
el e rove that |4 A
OnVergent SNt 5. fanq on] i weak and strong converges coincide.
Tleg ;
In x is 8. Let Xbe a metrizable space and f: X — R* then
Let 2 -
X be 5 . J is lower semi-continuous if and only if
twg Space :
formg define and Je epigraph fis closed in X x R.

Or
Define convex function. Let X be a real vector

space then f: X - R* is convex if and only if

epigraph fis convex.

Y /3201 S




(4)

that lp »
Section ‘¢ 1 1 _1 then prove
4 x 32 . ag s ,I;)r ?1 =
(Long Answer Ty A s
Pe Questig Le "
i B sl 1som0fPh‘c e
Note : Attempt all questions. Maxi 'sof“emc T Y)
@AMUM word [ for bt i 0 qpace then BXX.
question 500 words. be porm d“mear I_mamon from
g xand” gnear 2! if
9. State and prove f ubini’s theorem, pounde€ _Moreover
the s€ d linear P anach
Or e T ot & ysalsod®
Xint ace then B2
State and prove Riesz representation theorem s aBaIlach sp
- i
10. Let M be a closed linear subspace of a normed gpace: picard’s pre
rove
linear space X then show that the quotient space 12. State i or tegral
Inte
. mbS
X/M is a normed linear space with norm : don of Fredho!
luth
e the80
% + M|l =inf{|| x+ m|=me M perive
jon-
further show that X is a Banach space then so Bquet oB9 90~ :
Q
00?®
is X/ M.
Or
Let X be a normed linear space then show that
theclosedunitballB:{xeX:Hx”gI}inXis 5[60

compact if and only if X is of finite demensional.
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Y/3202
Il Semester Examination, 2022
M.Sc.
MATHEMATICS
Paper II
(Partial Differential Equation)
Inf - 3__!'!:)1_11-31_ _____ [ Max. Marks - 80
Note : Attempt Sections A’, ‘B, C’ according to the
Jollowing instructions
Section ‘A 4x3=12
(Very Short Answer Type Questions)

1. Write statement of Euler-Poisson Darboux
equation.

2. ertedlaracterm(DEofmn-linmrfirst
order PDE.

P.T.O.




2

3. Write definition of Fourie
+ 8 lr:ms'()m
l-

Fourier transfrom.

4. Write definition singulay
C p(x

Ttur}
Jatj
()“S

Section ‘B’

Note :

questi [
on 150 worgs d limit g,

5 s
. I

€quation,

Jedium € quati()r

Or
ations
Derive Hopf ~cole Lransformatlo
sristic
on-Charact( ris
g. Explain Ccauchy data and N
gurfaces
Or
Write short note of real analytiC functions
Section o o R T 48
tions)

(Long Answer Type Ques

Note : Attempt all questions. Maximum word limit for each

question 500 words.

9. Derive energy methods of Heat equation :
(a) Uniqueness
(b) Backwards uniqueness 8
Or

(@) Explain physical interpretations of wave

equation. 4

Y /3202
: o 5




r (4] -

(b) Derive solution for .= 1Dy spherical Meg,
L8 ‘& :

8

\2.0\\ \)

10. Derive local existence theorem.

Or

State and prove the Lax-Oleinik formula.

11. State and prove the properties of Fourier

transfrom.

Or
Explain : Hodograph transform and Legendre
transform.

12. State and prove the Cauchy Kovalevskaya

theorem.
Or
Derive Asymptotics for quadratic terms.

60000BOOOOO
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[II Semester Examination, 2022

M.Sc.
MATHEMATICS
Paper III

[Programming in C (with ANSI Features)]

Time : 3 Hours ] [ Max. Marks : 50

— — —— — — — — — — — — — — — — — — — —— — —

Note : Attempt Sections °‘A’, ‘B’, ‘C’ according to the

Jfollowing instructions.

Section ‘A’ 4 x2=8

(Very Short Answer Type Questions)

Note : Attempt all questions. Maximum word limit for each

question three to four lines.

1. Write in short about C programming.
2. How to declare integer data type.

3. Define ‘for loop’ statement in C.

P.T.O.




4. Write in (2]
short aboy,
tin
Cre
Se Opera
[Short Ct]on ‘B‘ [or ( 3 )
Answer
Note : Atte Type q 8 E.xplam cremem operato with cxamp\
mpt all qu QueSti X q.
- estions. ) Ong) Yy o
stion 150 w Pmum :
5. Wri ok ord |
fite any C "Mt oy gxplai® relation { operat? with examp\
pr Ogramm eQCh
e 5
i outp gection 'C 4 % 6% = 26
ut
Co B ;
mpare Loca] (Lond Answer Type gueStionS)
xplain dec] variable Note Attempt all questio Ma)-—imum word imit for e
aration o S.
f data typ question o word
€S in
e
Bk Or ' Explain preprocessor
7. Explain type in C Or
D a
00p in C Explai function in C \anguage.
Or 10. expl po'mters
Oor
Explaid gifferent types of inte€st con ts-
pTO

a brief
n
ote on break sta
teme
nts.
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« Write in short

about i
out increr,
Men
Sectj Ao,
(Sh ion ‘B X i cxampl
o ator 2
Note : A Pe Q X ;
» Altempt al Uest; e
lmlc:sfions_ Ma)q Ons) 16 o
ueats mu
on 150 words M wory lin \ sl perat +y exa mple
y Sy i U for Exp\a‘m relatd
« Write an -
y C progra Qg | 4 o 4
g SCCUOﬂ
With i
Put,
Or Anst er Type tionSJ
e qond
par
- i m word imit for € h
gIOb tions
i o Variab] Note ttempt all ques
ain de 8
e ofaat questio™ 00 word®
a typ
es i
g 9 pxplaint preprocessor
E Or .
Xplai
ain float datg i "
7 Kin
* Explaj C.
ain *
g l Explain function in C 1anguage.
00p in C.
2 10. gxpla pointers in C-
Write r
a brief
ote on by, ¥
eak Statem, i
Explain
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11. Explain array in ¢
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[II Semester Examination, 2022

M.Sc.
MATHEMATICS
Paper IV
| (Operations Research-I)

} Time : 3 Hours | [ Max. Marks : 80

— —
—-——-—-——.—.—.—.—.—-—_—____—_——_—

Note : Attempt Sections ‘A’, ‘B’, ‘C’ according to the

Jollowing instructions.

Section ‘A’ 4 x3=12

(Very Short Answer Type Questions)

Note : Attempt all questions. Maximum word limit for each

\ question three lines.

1. What is degeneracy in L.P.P. ?

2. Prove that dual of the dual of given primal is
again dual.

P.T.O.



i condition
e nec
i o e 3 f feasible solution to a mx 1t
ok P of feasi
Ass existance
ignment problem. ¢ the »
3 : f _tation problem 1=
s
4. What is Network flow problem ? Illustrate wjt}, transpP©

= ».b;
example. “ g

n
j=1

IRgE!

-t

-

Section ‘B’ 4x5=20

(Short Answer Type Questions)

A five jobs 10
the problem of assignment
sider o
Note : Attempt all questions. Maximum word limit for each S o < The assigﬂment cost are g
‘e persons-
question 150 words. five P Jobs
: 1 2 3 4 5
5. Discuss significance and scope of O.R. in 12 6 1]
Al8 |
decision making problem. slo 9 E 5 4 \
2 6|
gy 8o |
Or Ppersons f) 5 0 3 ‘
. 9 5 8 9 5 J
Write a short note on sensitivity analysis. E

6. Write a short note on parametric linear

Deterrnine 0 ﬂo'l[ free floa
Pgramming problem. L ; slacktime total project
ine ¥ (11](‘(‘
Or 8. De t float activity e
. den
Explain duality and dyaj simplex method. F




(4)

_—

Or (

Use Dij .
ijkstra’s algorithm ¢
0 detepml.rl Or
€a Sh
0

i Teg thod to solve L.P.P.
wing twoy = Use

Path from A to ¢ for the foy
0

BIG-M ¢
= 3){1 + 2)(2

x;, %2 0
0. Use dual simpleX method to solve LEE.
10.

Minimize Z=x * X

ct to constraints

Subje
2x, + X2 4
X + 7%2>27
SUb‘ Ma-x Z = 5x1 - 3_&2 1
ject to Constraintg x> 0, %> 0
X+ xg<2 Or
5% +2x, < 10 Consider the parametric linear programming
3% + 8x, < 19 problem
Y/3204 XIZO,_,%:_O Maximize Z= 3x, + 2, + 5x4
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Z=pd + p,d; +2p.d, + Psdz)+ pd,

G it A
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e e T e
Activity tmmediate Iosthmanted Auratiog, (hary,
Optimistic | Mostlikely mmh“'
¥ & 1 I ”
A e ! 1 ”
- . 2 2 8
D A | 1 |
E B 2 5 14
F C 2 5 #
G D, E 3 6 15
H F.G 1 2 3
b () Draw the PERT network and find ouf (.
| expected project completion time.
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111 Semester Kxamination, 2022
M.5c.
MATHEMATICS
Paper V
(Fuzzy Sets and Their Application-I)

Time 3 Hours | [ Max. Marks : 80

— — — — —
— — -— — — — — — — — — — — —

Note : Allempt Sections ‘A’, ‘B’, ‘C’ according to the
Jollowing instructions.

Section ‘A’ 4 x3=12
(Very Short Answer Type Questions)

Note : Attempt all questions. Maximum word limit for each

question three lines.

1. Define alpha-level sets.

2. Define image of a fuzzy set.
3. Define composition of two fuzzy relations.

4. Define necessity measure.

P.T.O.
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Section ‘B’ thatif Ris a similarity relation, then each

4 x 5 7 ShOW
(Short s9q 1
Answer Type Ques tl'ons) 0

is a crisp equivalence relation.

g-cut 0g
all questio :
ns. Maximum word limit i Or
question 150 words Jor each, |
5. No ‘ Explain strong fuzzy homomorphism with
rmality and |
Convex;j |
Operate €Xity may be Jog¢ wh f suitable example.
on €n w, |
fuZZYSCtS by the stan ( tl i Sl
of intersectj dard opery ti g, Provethat plausibility measures are suba ;
c¢lion and ¢ !
omp] 3
= \ Explain Dempster's rule of combination.
Comput
e th
g € Scalar cardmahty o ! Section ‘C’ 4x12=48
ME=10, ) rthe fuzzy g |
B here (Long Answer Typé Questions)
Dy = 1‘
i x .‘ 2 »
6. m i S0, 10 Note : Attempt all questions. Maximum word limit for each
Ustrate LT A » 10}
extension Principle fo 6 question 500 words.
T
W Se . = .
i : g. Define the following with suitable examples

(1) mterval-valued fuzzy sets
(1) fuzzy sets of types-

(i) level 9, fuzzy sets.

P.T.O.
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State and prove ti \h.n,hn\l,:lltnn”l
‘kl\lt.

n
noms \ of

10. Puza be -
- an be defined in

d I\", "
manner ]:\E\_];“n O Wik

Or
Consider fuzzy sets A and B whoge
functions are defined by fomlul';*:
X +1) and B(yg = \
for al x €{0, 1, e

A(Xj = x/(

11, Xplain the followip, .
23 g with Suitable €Xamp)
| Ples
(i) C-reflexiy fu Y
i &

: n ;
€n Pro P(;Q = R‘ quallon
“iberor . pt[Qé“‘R‘lrl .
Y/320 is

Far;

, A
e fune fion bel

W \h'ﬂ ”

(=140

' ¥ &S ASSIE

I‘H“” ":l .H\'/ g ety ba
4
g/ o
-‘\w\'wi nens

Or

p AL . 1051l oy A \'“,”f.,_ A0 ver
e p, - - Ilf'.rl.'a“f‘ I){ 1l d i |
pProve that a beli fr

¢ annd onls
ana oOniy

et P is a pmbah'ﬂi\y measure il
s€ ‘

the associated basic probability assignment

function mis given by mi{d) = Bel [{x4] and m{A) =

0 for all subsets of X that are not singletons.
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