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Vivekanand College, Kolhapur (Autonomous)
Department of Mathematics
M. Sc. 1 Sem. | and M.Sc. Il Sem 11l

Internal Examination 2018-19

All the students of M.Sc. | and M.Sc. I] are hereby informed that their
Internal Examination of Mathematics will be conducted on as given below
timetable. The examination will be conducted only one time, students are
directed to attend the examination without fail. Syllabus and timetable for
examination will be as mentioned in following table.

Syllabus for M. Sc. | Sem. |

Sr. No. | Name of Paper Topics
1 CP-1170A : Algebra Unit |
2 CP-1171A: Advanced Calculus Unit |
3 CP-1172A: Complex analysis Unit |
CP-1173A: Ordinary Differential Equation Unit |
5 CP-1174A: Classical Mechanics Unit |

Syllabus for M. Sc. Il Sem. 11

|E~. No. | Name of Paper Topics
1 CC-1180C: Functional Analysis Unit |
2 CC-1181C Unit |
Advanced Discrete Mathematics
CBC-1182C : Lattice Theory Unit |
CBC-1183C: Number theory Unit |
5 CBC-1184C: Operational Research -I Unit |




Timetable

Date Time Class Subject
08/10/2018 03:00 PM to 04: 00 PM M.Sc. | Algebra
03:00 PM to 04: 00 PM M.Sc. Il | Functional Analysis
09/10/2018 | 03:00 PM to 04: 00 PM M.Sc.| | Advanced Calculus
03:00 PM to 04: 00 PM M.Sc. Il | Advanced Discrete
Mathematics
1010/2018 03:00 PM to 04: 00 PM M.Sc. | Complex analysis
03:00 PM to 04: 00 PM M.Sc. Il | Lattice Theory
11/10/2018 03:00 PM to 04: 00 PM M.Sc. | Ordinary Differential Equation
03:00 PM to 04: 00 PM M.Sc. Il | Number theory
12/10/2018 03:00 PM to 04: 00 PM M.Sc. | Classical Mechanics
03:00 PM to 04: 00 PM M.Sc. Il | Operational Research -|

Nature of question paper

Time:-1 Hours

Total Marks: 30

Q.1) Choose the correct alternative for the following question. [05]

Five questions

Q.2) Attempt any three

Four questions

Q.3) Attempt any One

Two questions

[15]

[10]
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Vivekanand College, Kolhapur (Autonomous)
M.Se. I Semester-I Internal Examination : 2018-19

MATHEMATICS
Sub: Algebra (CP-1170A) Time: 03:00 PM — 04:00PM
Date: 08/10/2018 Total Marks:30
Q1) Select the correct alternatives (5)
I] In a group of order 15 the number of subgroups of order 3 is ...
a)3 b) 5 ]l d)?2

2] If G is an arbitrary group of even order 2n then ...
a) G has a proper normal subgroup which is non trivial.
b) G admits a quotient group of order n
¢) G has a subgroup of order 2
d) G admits a quotient group of order 2.

*

Z Z
3] Forn = 2 let (ﬁ) be the groups of units of 7 which one of the following is cyclic ?

Z\" Zy Z\ Z\*
Y@ B 9 () D (552)
4] Let G = {1,—1} then the group < G .> is
a) isomorhicto <Z,+> b) homomorphic image of < Zs +>
¢) isomorhic to < Zg , +> d) a homomorphic image of < Z ,+>

5] Order of As is...
a)60 b)120 c)5 d)5!
Q2) Solve any THREE of the following. (15)

1] Prove that every permutation o of a finite set A is a product of disjoint cycles.

2] Define commutator subgroup of group G. Show that G is abelian if and only if commutator
subgroup is {e}.

3] Show that for n = 3, Subgroup generated by 3 — cycle of An is An

4] Define index of subgroup . Find index of A,in Sy. Show that A, is normal in S,

Q3) Solve any ONE of the following, (10)
1] State and prove Schreier theorem.

2] State and prove Caley’s theorem.




Vivekanand College, Kolhapur (Autonomous)

M.Sc. (Part-I) Semester-I Internal Examination:2018-19
Subject :Advanced Calculus Time: 03:00pm-04:00 pm

Total Marks: 30 Date:09/10/2018
Q. 1 Select the correct alternative for each of the following:

i he series Y3, a,sin(nx) converges uniformly on R if
(2] o

[5]

A) Zaﬂ converges B) Zlan!mnverges
N e
C) Z sin(nx) converges D) Z |sin(nx)| converges.
n=1 n=1
ii. Radius of convergence for the seris E;?=1:—: is
4) 2 B) 1/2
c) 1 i D) series always diverges.
iii. For a vector field f, f'(c; 0) =
A) 0 B) ¢
€) 0 D) llel ",
iv., If T:R" — R™& S: R™ — RPare linear then order of matrix of (5.T) =
A) nxp B) mxp C)pxn Dymxn
v] If @y vl+a,v2+ ... +a,vn=0, where v1, v2, ... ,vn are linearly independent vectors in a
vector space V(F), then >
i) i=0foralli=1,2,...,n i) i#0 foralli=1,2,...,n
iii) 1=0 for at least one i iv) i#0 for at least one i

Q.2. Attempt any three of the following:
1) Prove that the sequence {f;, };- , converges pointwise but not uniformly

where f,(x) = uiﬂ,-:} <x<1

2) State & prove Green's theorem for plane region bounded by piecewise smooth

[15]

Jordon curve.
3If Z a, converges absolutely then prove that every subseris Z b,
n n

also converges absolutely.

4) Let f be a vector field given by f(x,y) = \[yi + (x* +y)j where(x,y) € R
Q.3. Attempt any one of the following: [10]
LIf {fn} & {gn} be sequences of Riemann integrable functions defined on [a, b] &
X

Limfo = £ & Limg, = g on[ab].Let h(0) = [ fu ©gn(@de &
a
X
h(x) = f S0 y(eyde
a
prove that h, — h uniformely on [a, b]

2.1f {M,} be a sequence of non — negative real numbers such that 0 < |f,(x)| < M,
¥n € N & Vx € 5. Prove that an converges uniformely on S if
2. M, converges.




Vivekanand College, Kolhapur (Autonomous)
M.Sc. (Part-I' ) Semester-I Internal Examination :2018-19

Subject : Complex Analysis Time,Date: 03:00pm onwards , 10/10/2018
Total Marks: 30
Q. 1 Select the correct alternative for each of the following: [5]

i) If f(2) = x2y? + i2xy and g(z) = 2xy + i(x% — ¥2) Vz € c, then in the
complex plane C.
A) f is analytic and g is not analytic B) f is not analytic and g is analytic
C) fis analytic and g is analytic D) fis not analytic and g is not

i) If Cisthecircle |z-a|=r thenfcﬁ; = 2mi, when ......

iii) If C is the circle of radius 2 with center at the origin in the complex plane, oriented in

the anti - clockwise direction. Then the integral (zfi)z is equal to.....
A)l B)2rmi C)0 D) 1/27i
iv) For the function f(z) —z";j"z, at the point z =0 is.....
A) Pole of order 3 B) Pole of order 2
C) Essential singularity D) Removable singularity
5 z—sinz . .
v) For the function f(z) = at the point z=0is.....
A) Pole of order 3 B) Pole of order 2
C) Essential singularity D) Removable singularity
Q.2. Attempt any three of the following: [15]
1) If radius of convergence of f(z) = Y7, a,2z" is 0, then f(z) is......... analytic (no where)

2) The radius of convergence {)fz,il"’zl:—iz“ is..... ()
3) Ifu(x,¥) = x* + ax?y + bxy? + 2y? is harmonic function and v(x, y) its harmonic conjugate.
4) If y is a contour with parameter interval [a, b] and f(2) = u(x,y) + iv(x,y) is

continuous function on the contour y with |f(z)| < M, ¥ z € y, then prove that
| fc f(z)dz | < ML where L is the length of contour given by _[;f ly'(t) |dt

Q.3. Attempt any one of the following: [10]
1) 0= R < oo called the radius of convergence with the following properties
i) X, a,z" converges absolutely for every z with |z| <R.
ii) If | z| > R, the terms of power series become unbounded and so the series
diverges. find the radius of convergence of the power series Z,Tzo(i)“ Zr.

2) Define harmonic conjugate and prove that the function u = x% — y? + xy

satisfics Laplace’s equation and find the corresponding analytic function f(z)




Vivekanand College, Kolhapur (Autonomous)
M.Se. (Part-I) Semester-I
Internal Examination(2018-19)
Ordinary Differential Equations

Time: 03:00PM to 04:00PM Total Marks: 30
Date: 11/10/2018
Q.1) Choose the correct alternative for the following question. [05]

i) Wronskian of the two solutions of the differential equation y'+a(x)y' +a,(x)y =0on
an interval I is
A) Identically Zero B) Never Zero

C) Either identically zero or never zero D) Always Constant

if) Which of the following is not solution of y" — 3r, " + 31,2y’ — 1,3y = 0, where 1 is
constant
A)D(x) = e™* B) (x) = x%e™*
C) B(x) = xe™* D) @(x) = x3e™*

iii) If p,, (x) and p,, (x) are n*" and m*" Legendary polynomials respectively, then
J2, Pn(X)Dm(x) = 0 is possible when ......
Aym=n Bym=n Cmz=n Dym #n

Z
W) If f(x,y) =5, R = {(x,¥)|lx| < 1,|y|] < 1} and K is Lipschitz constant then ......

1

A) F satisfies Lipschitz Condition on R with k = -

B) F satisfies Lipschitz Condition on R with k = 0
C) F satisfies Lipschitz Condition on R with k = 1
D) F do not satisfy Lipschitz Condition on R

v) The General solution of y"' + y' — 2y = 0 is .....

A)cie ™ + e B) cie* + e ™%
C) c,e* + ¢, xe* D) cie™ + c,e?*
Q.2) Attempt any three [15]

i) Determine all complex numbers m of the given problem —y"' = my,
y(0) =0, (1) = 0 as a non-trivial solution and compute such a solution for each

of this m,

i) Compute the Second lineally independent solution of equation x2y” — xy' + y = 0,

0.(x) =x,(x>0)

iii) If @y, @5,.....0, are the 'n' solutions of L(y) = 0 on an interval I containing point
X, satisfying Qﬁi(f'l}(xu) =%, -;E&i(""”(xu) =0, j#1,1j=1,23.....n ,and @ is any
solution of L(y) = 0 on I, then show that there are ‘n’ constants ¢y, C; ..... ¢, such



that @ = C1@1 g 5'2@2 M e ann

iv) Show that f_ll Pn(X) pm(x) = 0 (n# m)

Q.3) Attempt any One [10]
i) If @(x) is any solution of L(y) = " + a;¥' + a,y = 0 on an interval I containing an
point xo, than show that ¥ x, in I, [|@(xo) || e ™**~%ol < [|@(x) || < |@(xp)]| e*/x—*o!

where, 0G0l = [I8()I? + 8'C0)1] and k = 1+ |ay| + |ay|

i) If @, is a solution of L(y) = ¥ + a;(x)y’ + a,(x)y = 0 on an interval I and
@, (x) # 0 on an interval I , then show that the second solution @, of L(y) =0onl

given by, @5 (x) = @,(x) ’::[{51;5}}2 exp[— f;g a,(t)dt]ds and function @,, @, form

a basis for the solution of L(y) = 0 on L.




Vivekanand College, Kolhapur (Autonomous)
M.Sc. (Part-I) Semester-I
Internal Examination(2018-19)
Classical Mechanics

Time: 3:00PM—4:00PM Total Marks: 30
Date:12/10/2019
Q.1) Choose the correct alternative for the following question. [05]
1) Kinetic energy of a particle of mass m and position vector 7
in polar form is ...........
A) T=m (% + r26?) B) T=§m (2 +r26?)
C) T=2m (#? +r20?) D) T=12 +r2§?
2) Mathematical expression for D Alembert’s Principle is ..............
A) L(F, - B) 57=0 B) X(F, - B) 6720
C) X(F, -p,) 870 D) X(F, -p,) o7, #0
3) Expression for the Rayleigh’s dissipation function is ................
A) R=E2,(F;)? B) R=2E1, (¥;)2
¢) R=2A (7)? D) R=14(7)?

4) A body continues in it's state of rest or uniform motion, unless
no external force is applied to it is ...........

A) LAW OF INERTIA B) LAW OF FORCE
C) LAW OF ACTION AND REACTION D) NONE OF THESE

5) The time rate of change of momentum is proportional to
impressed force is ..........ccovviiie

A) LAW OF INERTIA B) LAW OF FORCE
C) LAW OF ACTION AND REACTION D) NONE OF THESE
Q 2) Attempt any three [15]

Explain how the generalized co-ordinates of a rigid body with N particles
reduces to six for its description.

2)  Explain Atwood machine and discuss it’s motion.

3)  Find the differential equation of the geodesic on the surface of an inverted cone
with semi-vertical angle &.

4)  Obtain the Lagrangian L from the Hamiltonian H and show that it satisfies
Lagrange’s equations of motion.

Q.3) Attempt any One [10]
1)  Define the following terms.
a) Holonomic Constraints
b) D’Alembert’s Principle
<) Drachistochrone Froblem
d) Hamiltonian Function
2) Find the expression for kinetic energy as the quadratic function of generalized velocities.Further
show that
[) When the constraints are scleronomic, the kinetic energy is homogeneous function of generalized

velocities and

II) When the constraints arerheonomic , then

Xiq; ;; = 2T, + T;; whereT; and T, have usual meaning




Vivekanand College, Kolhapur (Autonomous)
M.Se. IT Semester-111 Internal Examination: 2018-19

MATHEMATICS
Sub: Functional Analysis Time: 03:00pm -04:00pm
Date: 08/10/2018 Total Marks:30
Q.1. Choose correct Alternative for the following. ()]

i) Consider following two statements;
I) Every normed linear space is a metric space.
II) Every metric space is normed linear space.

A) Only II is true. B) 1 is true and II is false
C) Only I is false D) II is true and I is false.
ii) Every projection on a Banach space B is__ .
A) linear, bounded, idempotent B) linear, idempotent, continuous

C) linear, norm preserving, nilpotent D) Both A and B
iii) In Hilbert space every sequence is .
A) convergent  B) not convergent C) oscillatory D) none of these
iv) If A and B are self-adjoint operators on H then their product ABis _ ifand only
;A
A)A2=PR? B) AB =BA
C)A=B D) AB # BA
v) Consider following two statements
I)Every Banach space is reflexive norm linear space

IT)Every reflexive norm linear space is Banach Space
A) Only I1is true. B)Iistrue and Il is false ~ C)Only I is false D) Il is true and I is false

Q2) Solve any THREE of the following. (15)
DIfN' is Banach space then prove B(N , N) is Banach space with respect to norm
[ITll = sup{||T(If, x in N [|x]|< 1}

2)If N is a normed linear space and Xo is non zero vector in N then show that there exist a functional f in
N* such that fo(xo) = ||xo|| and ||fo]| = 1

3)Define Banach space. Show that [, (space of all bounded sequences of scalars) which is normed linear
space with || ||e given by || x||e = suplxi| for all x in [, is banach space.

4)If N is a normed linear space and o is non zero vector in N then show that there exist a functional fy in
N* such that fo(xo) = ||Xo|| and ||fo]| = 1

Q3) Solve any ONE of the following. (10)

1)Prove that a normed linear space N is finite dimensional if and only if S = {x in N /||x/|< 1} is compact.

2)State and prove Hahn Banach theorem.




Vivekanand College, Kolhapur (Autonomous)
M.Sc. (Part-II) Semester-111
Internal Examination(2018-19)
Advanced Discrete Mathematics

Time:3:00PM—4:00PM Total Marks: 30
Date: 09/10/2018
Q.1) Choose the correct alternative for the following question. [05]

i) A k-cycle has ----- number of edges.
A) k B)k—1 Ck+1 D) %
i1) If G is connected graph, then G is tree iff every edge of G is -----

A) loop B) bridge C) not bridge D) none of these

iti) The order of recurrence relation a, — 4a,_, + 3a,_3 = 57 + 2 is —-—

A)0 B) 1 8 D)3
iv) For a bounded distributive lattice an element can have ----- complement if they exist.
A) only one B) exactly two C) more than two D) zero

v) The homogeneous solution to recurrence relation a, + 20,1 —8a,_; = 0i5 —---

A) A1 (2)" + B (4)" B) A;(2)" + By(—4)"
C) A1(=2)" + B1(4)" D) A1 (=2)" + B, (—=4)"
Q.2) Attempt any three [15]

i) If G is a simple graph and G is not connected, then show that G is connected.
ii) Define regular graph. If G is a k-regular graph where ‘k’ is odd number, then prove that
number of edges in G is multiple of ‘k’.

iii) Prove that an edge ¢ of graph G is a bridge iff e is not part of any cycle in G.
iv) If G is a graph with n-vertices, q-edges and w(G) number of connected components, then

show that G has at-least n-w(G) number of edges.

Q.3) Attempt any One [10]
i) If G is a non-empty graph with at-least two vertices, then prove that G is bipartite iff

G has no odd cycles.
ii) Define Radius and Diameter of graph. Prove that in any connected graph G,

radG < diamG < 2 radG



Vivekanand College, Kolhapur (Autonomous)
M.Sc. (Part-IT) Semester-III Internal Examination: 2018-19

MATHEMATICS
Subject: Lattice Theory Time: 03: 00 PM-04:00pm
Date: 10/10/2028 Total Marks: 30
Q. 1 Select the correct alternative for each of the following: [5]

1. Consider the following statements
Statement — 1) Every ideal is heriditory subset.
Statement — 2) Every heriditory subset is ideal.

A) Only 1) true B) Only 2) true () Both 1)&2) true D) Both 1)&2) false.

il. Consider the following statements
Statement — 1) Every ideal is heriditory subset.
Statement — 2) Every heriditory subset is ideal.

A) Only 1) true B) Only 2) true C) Both 1)&2) true D) Both 1)&2) false
iii. Consider the following statements
Statement — 1) M5 is modular lattice.

Statement — 2) Every chain need not be modular lattice.
A)Only 1) true B) Only 2) true C) Both 1)&2) true D) none of these
iv.Which of the following is incorrect regarding lattice?
A) [{1,2,3,6,9,18} |] is bounded lattice B) [Z <] is not bounded lattice
C) [(0,1) <]is bounded lattice D) [[0,1] <] is bounded lattice

v.Consider the following statements
Statement — 1) J(L) is not ring of set.
Statement — 2) H(J(L)) is ring of set.
A) Only 1) true B) Only 2) true C) Both 1)&2) true D) none of these

Q.2. Attempt any three of the following: [15]

1) If 8 is a congruence relation on lattice L then for every
a € L prove that |a]g is convex sublattice of L.
2) Prove that the lattice L is distributive lattice if f 3median V¥ a, b, c € L.
3) If 0 be a congruence relation on lattice L then show that V a € L, [a]g is
convex sublattice of L.
4) Show that set of all ideals of lattice L forms a lattice under set inclusion.

Q.3. Attempt any one ot the following: [10]
1) In any lattice L prove the following conditions always holds.

DxAYV((xAzZ)<xA(yVE)

iDxv(yAz) <(xvy)A(xVz) Vxyz€L
2) State and prove Stones theorem.



Vivekanand College, Kolhapur (Autonomous)
M.Sc. (Part-Il) Semester-IlI
Internal Examination(2018-19)

Number Theory
Time:03:00PM to 04:00PM Total Marks: 30
Date:11/10/2018
Q.1) Choose the correct alternative for the following question. [05]

1] It GCD of two number is 8 and LCM is 144, then what is the
second number if first number is 727
a) 24 b) 2
c)3 d) 16

2] The linear combination of GCD (252, 198) is......
a)252*4—198+x5 b) 252 %5 — 198 x4
c)252%4+198+5 d) 252 * 5 + 198 * 54

3] Square of any odd integer is of the form........

Q) 2k b)2k + 1
c)8k+1 d) 4k
4] What is GCD of 48, 18, 0.......
a) 24 b) 3
c) 2 d) 6
5] The prime factorization of 7007 is .......
a)73.11.13 b) 72.11.13
¢) 113.7.13 d) 133.7.13
Q.2) Attempt any three [15]

al(a?+2)

1)Prove that the expression Is an integer for a>1.

2)Prove that for given integers a and b not both zero there exists integers x and y
such that gcd(a, b) = ax + by.
3)Prove that for any positive integer n and a, ged(a, h) /» and hence prove that
ged(a,a+1) =1
4)State and Prove Euclid's Lemma.
Q.3) Attempt any One [10]

1) State and Prove Division Algorithm.
2) Prove that for given integers a and b not both zero,

Iem(a,b) x gcd(a, b) = ab.



Vivekanand College, Kolhapur (Autonomous)
M.Sc. (Part-IT) Semester-111
Internal Examination(2018-19)
Operational Research-I

Time: 03:00PM to 04:00 PM Total Marks: 30
Date: 12/10/2018

Q.1) Choose the correct alternative for the following question. [05]

i) The set x = {(x1,%2):2x; +3x, =T} is ...
A) a convex set B) concave set C) not a convex set D) none of these
if) The point at which Vf(x) = 0 are called ...
A) boundary points  B) interior points C) extreme points D) convex point
i) The solution of Dynamic Programming Problem is based uponn...
A) Bellman’s principle of calculus B) Principle of Optimality
C) Bellman’s principle of optimality D) None of these
iv) The general NLPP with inequality constraints. ...
A) Can be solved by using Kuhn —Tucker conditions
B) Can be solved by Lagrange’s method
C) Can be solved only if the constraints are of < type
v) If an optimal solution is degenerate, then
A) it has an alternate optimal solution B) solution is infeasible
C) solution is unbounded D) None of these

Q.2) Attempt any three [15]

i) Define convex set. Show that the set S = {(xy, x;): 3x? + 2x2 < 6} is convex set

ii) Prove that the set of all convex combinations of a finite number of points of set
S={xix =YL x4, 4 = 0,3, A; = 1} is a convex set

ii)Solve the following problem by dynamic programming Min Z = x? + x2 + x2

subject to x; + x, + x3 = 100,
% 20x=20x3=20
iv) Prove that the set of feasible solution to an LPP is a convex set

Q.3) Attempt any One [10]

i) Prove that a basic feasible solution to an LPP must correspondence to an extreme
point of the set of all feasible solution and conversely (Extreme point correspondence
theorem)

if) Explain the computational procedure of the simplex method in detail.
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Vivekanand College, Kolhapur (Autonomous)
Department of Mathematics
M. Sc. I Sem II and M.Se. IT Sem IV
Internal Examination 2018-19
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Syllabus for M. Sc. I Sem. II

Sr. No. | Name of Paper Topics |
1 Linear Algebra (CP-1175B) Unit] |

2 Measure And Integration (CP-1176B) Unit [

3 General Topology (CP-1 177B) Unit I

4 Partial Differential Equations (CP-11 78B) Unit I

5 Numerical Analysis (CP-1179B) Unit I
b |

Syllabus for M. Sc. II Sem. IV
Sr. No. | Name of Paper Topics

1 Field Theory (CP-1190D) Unit |

2 Integral Equation (CP-1191D) Unit |
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4 Operational Research I1(CP-11 94D) Unit I

5 iractional Differential Equations (CP-1478B) | Unit |
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Time

Class
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08/04/2019

03:00 PM to 04: 00 PM

M.Sc. I

Linear Algebra (CP-1175B)

03:00 PM to 04: 00 PM

M.Sc. II

Field Theory (CP-1190D)

09/04/2019

03:00 PM to 04: 00 PM

M.Sc. I

Measure And Integration (CP-11 76B)

03:00 PM to 04: 00 PM

M.Sc. 11

Integral Equation (CP-1191D)

10/04/2019

03:00 PM to 04: 00 PM

M.Sc. |

General Topology (CP-11 77B)

03:00 PM to 04: 00 PM

M.Sc. I1

Algebraic Number Theory (CP-1 192D)

11/04/2019

03:00 PM to 04: 00 PM

M.Sc. I

Partial Differential Equations (CP-1 178B)

03:00 PM to 04: 00 PM

M.Sc. 11

Operational Research II(CP-1194D)

12/04/2019

03:00 PM to 04: 00 PM

M.Sc. |

Numerical Analysis (CP-1 179B)

03:00 PM to 04: 00 PM

M.Sc. I1

Combinatorics (CP-1198D)

Nature of question paper

Time:-1 Hours

Total Marks: 30

Q.1) Choose the correct alternative for the following question. [05]

Five questions

Q.2) Attempt any three

Four questions

Q.3) Attempt any One

Two questions

[15]

[10]
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Vivekanand College, Kolhapur (Autonomous)
M.Se. (Part-I) Semester-II Internal Examination: 2018-19

MATHEMATICS
Subject: Linear Algebra Time: 03: 00 PM-04:00pm
Date: 08/04/2019 Total Marks: 30
Q. 1 Select the correct alternative for each of the following: [5]

i) Let V denote the vector space of n x n Skew symmetric matrices, over R. Then dim V as a

vector space over R is

A) n? B) (n? + n)/2 C)n’+n D) (n® —n)/2
i) If S is subset of V, A(S) =
A) A(L(S)) B) (L(8)) C) A(S) D)S
iii) T1, T2 and T3 are three maps defined on R? :
x x+1 X xy 1 [x+y
Tl[}’] =13 .12 H = [ o ] ; TJ[}'] = [y + z} as Which of these maps are
Z z z z zZ+x
linear ?
A It T2 T3 BYFL. T2 C) T3 D)T1,T3
iv) dim(Hom(R,R)(R)) =
A) 2 B) 1 C) 4 D) None
V] If T is a linear operator on R? defined by T(x; , x» )=(0, O)thenrank of T= .
B) 1) 3 ii) 0
Q) iii) 2 iv) 1
Q.2. Attempt any three of the following: [15]

. Vis finite dimensional vector space of V then A(A(W)) = W

Show that A (A(S)) is subspace of 7 for any subset § of V .

Show that A(S) = A(L(S)) for any non empty subset of V.

Let W1, W, be subspaces of V which is finite dimensional. Describe A(W; + W;) in terms of
A(W1) and A (W;)

5. Let Wi, W;, be subspaces of V which is finite dimensional. Describe A(W; N W) in terms of
A(Wi) and A (W)

AW oe

Q.3. Attempt any one of the following: [10]
1L.If T is homomorphism from U onto V with kernel W, Then V is isomorphic to U\W
Conversely, If U is vector space and W is subspace of U then there is homomorphism of U onto
U\w
2.If V is internal direct sumof U1,U2....Un »Then prove that V is isomorphic to external
directsumof U1,U2,...Un



Vivekanand College, Kolhapur (Autonomous)
M.Sc. (Part-I.) Semester-IT. Internal Examination :2018-19
Subject :Measure and Integration Time: 03: 00 PM
Date: 09/04/2019

Total Marks: 30
Q. 1 Select the correct alternative for each of the

following:
l. For 1 <p < o,q the conjugate of p,

[5]
& any two positive numbers a & b
P pq a? pa
A)abéi—-!-—— B) ab=—+—
r q P q
al p9 aPl b9
C) ab>—+4— D) ab< —+—
P q p
o -1 1 0 !
i If A, = (mm) then N2, A, is
iii.

AsetF is F, setif it is

a) Countable union of open sets

b) Countable intersection o f open sets
¢) Countable union of closed sets

d) Countable intersection of closed sets
Let f(x) = |x|,x € [-1,1] then

@) D*(0) = 1

b) D~F(0) =0
c) D*f(0) =0 d) D=£(0) = 1
V. If Ay = (=5,=) then N3, A, is
a) 1 b) 0 ¢) oo d) 2

Q.2. Attempt any three of the following:

[15]
1) Prove that L*(E) is normed linear space

2) If a function f is measurable then prove that the set {x|f (x) = c} is measurable.
forallcinR

3) If E, is measurable set & m* (E1AE;) = 0 then show that E, is measurable.

4) If a function f is measurable then prove that the set {x|f(x) = c} is measurable.
forallcin R,

Q.3. Attempt any one of the following:
1) State & prove Holders inequality.

[10]
2) State & prove Lebesgue convergence theorem.



Vivekanand College, Kolhapur (Autonomous)
M.Sc. (Part-I) Semester-II
Internal Examination(2018-19)
Subject: General Topology Total Marks: 30

Date: 10/04/2019 Time:03:00 PM to 04:00 PM
Q.1) Choose the correct alternative for the following question. [05]
1) Out of the following ............ defines a topology on X = {a, b}
a) {9, {a}, (b}} b) {X, {a}, {b}} c){9,{a}} d) {0, X}
2) In a topology, every open set can be expressed as
a) union of some member of subbases
b) intersection of bases
¢) union of intersection of some member of subbases
d) intersection of union of some member of subbase

3) Limit point of a subset of {1, %,%, ........... R 1s.......
a) 1 b) o )0 d)2
4) Ais closed ifand only if ..............
a)A=A bA =@ )AcCA
5) Boundary point set of a set of integer Z is
a)N b) Z c)R d)Q
Q.2) Attempt any three [15]

..................

d) none of these

1) If X be an infinite set and 7 = {@} U {A € X|AC is countable} then show that 7 is
topology on X.

2) Define the following terms:
a) Limit point b) closure of set ¢) interior set d) neighbourhood
3) Show that A U D(A) is closed set
4) Let (X, 7) be a topological space and A, BE X. then show that
a) D(AUB) =D(A)UD(B)
b)if A < B, then D(A) € D(B)
Q.3) Attempt any One [10

1) Prove that let X be any non — empty set and B be family of some subset of 7.
Then B is base for 7 on X if and only if
a) X =U (B;: B; € B}
b)Y B,,B; € B,V x € B, N B, 3B, € B such that x € B. B. N R,
2) Consider the topology T = { @, {a}, {b, ¢}, X} on X ={a,b,c} and V = { 9, {r},
{p}, {a}, Y}on Y={p,q,r1}.
Which of the following mapping is a) continuous b) open ¢) closed
d)homeomorphism
i) f(@) =7 fb)»r,f(c)~r
i) g(a) > p,g(b) > q,g(c) > r
iif) h(a) = r,h(b) - p,h(c) = q




Vivekanand College, Kolhapur (Autonomous)
M.Sc. (Part-I) Semester-I1
Internal Examination(2018-19)

Partial Differential Equations
Time: 03:00 PM to 04:00 PM

Total Marks: 30
Date :11/04/2019

Q.1) Choose the correct alternative for the following question. [05]

1) I. The normals to the two sur
&Pp+Qq=R are...
a) collinear b) Orthogonal c) Parellel d) intersects at acute angle
2) The equation Ruxx+Suxy+Tuyy+g=0 is parabolic i e
a@)S*—4RT <0 b)S2—4RT >0 €)S* —4RT =0 d) None of these
3) The complete integral of z=px+qy+\pq is
a) z=a+b+ab b) z=ax+by+pq ¢) z=c d) none of these
4) Which of the following is not a Pffafian dif ferential equation
@) tdx+xdt=0 b) xdx+ydy-zdz=0 c) xdx+zdy=0 d) xdx+ydy+zdz=0
5) The complete integral o f z=px+qy+pq is
a) z=atb+ab b) z=ax+by+ab c) z=c d) none of these
Q.2) Attempt any three [15]

faces represented by the equations Pdx+Qdy+Rdz=0

1) Find the general solution of z(xp — yq) = y? — x2.
2) Form partial dif ferential equation from z(1 + a*) = 8(x + ay + b)?
3) Find the general solution of p + g = 2vz.
4) Form partial dif ferential equation from the relation F(x — y, x — \z )=}
Q.3) Attempt any One [10]
1) Solve Pfaffian dif ferntial equation
(6x + yz)dx + (xz — 2y)dy + (xy + 22)dz =0
2) IT X=(P.0, R) is a vector such that X. curl X=0 & u is an arbitrary

dif ferentiable of x,y, z then prove that uX. curl ,uf= 0



Vivekanand College, Kolhapur (Autonomous)
M.Sc. (Part-I) Semester-I1
Internal Examination(2018-19)

Subject : Numerical Analysis Total Marks: 30
Date: 12/04/2019 Time: 03:00PM to 04:00PM
Q.1) Choose the correct alternative for the following question. [05]

1) The solution of system of equations xj+x2 + x3 = 1 , 4X1+3%2-X3=6
3X1+ 5%2+3x3=4 by using Crout's method are ----
A) xi1=1,x 1%,}{3 =% B)x1=1,x =%,x3 =%1
C)x|=%,x?. =1 33 ="?1 D):'(|=-?1 , X2 =%,X3 =1
2) The Jacobi ‘s method is a method of solving matrix equation on a matrix
that has no zeros along --------
A) Leading diagonal
B) Last column
C) Last row
D) Non — leading diagonal
3) The quadratic factor of polynomial x* +x* + 2x%+ x+ 1, where po = 0.5
and qp =0.5 is ------

L

A) x2+2x+9 B) x* + (1.0375)x + (0.5563)
C) x® + (0.5563)x + (1.0375) D)x? + (1.9413)x + (1.9542)
4) In Bairstow method Ap = ----—-----

_ bntns + bn—y (bp-1—Cn-1) —bn-20n + by (bn—¢n)

)y ; Czn—+2 ; Cﬂfsb(bn-l_ Cn;: ) B)ap Czn—bz + tn—3 (brg; Cn)

— 9ntn n—1(Pn-2—Cn—z i n-1fn—2 = bnCn_3

- ap €*n + cp-3 (bp-1—Cn-1) D) R €%n-2 + tn-3 (Bn-1—tn-1)
5) . An iterative method is said to be of order p, if p is largest positive real number
for which there exist a finite constant C # 0 such that -—----

A) |€k+1l = cl€l?  B)lEL| < ¢ |€5s1l?
C el =clgf? D)€ri1l = c|€|P?
Q.2) Attempt any three [15]
1) Determine the rate of convergence of Regula Falsi method.
2) Derive Gauss Legendre integration method for n=1

1 2 =1
3) Estimate the eigen value of the matrix [1 I o ] by using Gerschgorin theorem
13 =i

and Brauer theorem.
4) Explain General form of linear multistep method

Q.3) Attempt any One [10]
1) State and prove Brauer theorem.

2) Derive Trapezoidal rule by using Newton cotes formula. Find error term also.



Vivekanand College, Kolhapur (Autonomous)
M.Se. (Part-1I) Semester-IV Internal Examination: 2018-19

MATHEMATICS
Subject : Field Theory Time: 03: 00 PM-04:00pm
Date:08/04/2019 Total Marks: 30
Q. 1 Select the correct alternative for each of the following: [S]
il.eandmare ......... elements over ()
A) Transcendental B) Algebraic C) Irreducible D) Reducible
i1. Polynomial of degree one is always ......
A) Inseparable B) Separable C) Monic D) Simple
iii. If f(x) is of degree 3 , Then f(x) has .... Root.
A) Complex B) Unique C) Distinct D) Real
iv. Any subgroup and any quotient group of a ......... group is solvable.
A)Solvable B) Normal C) Separable D) None
v.IfF € K € L are fields. If a € L be algebraic over K and K is an algebraic extension of
. Then, ais .......
A) Algebraic over K B) Algebraic Over F C) Algebraic D) Separable
Q.2. Attempt any three of the following: [15]

LIf F € K be fields,, p(x) a monic irreducible polynomial over F and a and b € K be roots of p(x).
Then prove that , there exists an isomorphism j : F(a) = F(b) such that

jfla)=bandj(s)=sforallse F.

2.Prove that an algebraic extension E of F is finitely generated over F if and only iff E is a finite

extension of F.

3. Find the smallest extension of Q having a root of x* - 2 € Qx]

4. IfF S E be fields such that [E : F] is prime number. Prove that there are no fields property
between F and E.

Q.3. Attempt any one of the following: [10]
LIfFF S K< Lare field and [L : F] is finite, Then prove that [L: K] and [K : F] are divisors of [L : F]

2.A. Let F S K be field and a € K be algebraic over F. Then prove that there exist a unique monic
irradurihls palynamial pix) ever F such that pla) - 0. Also ,for any I(s) © I[A], f{a) = QIT anu unly Ir p(x)
divides f(x) in F[x]



Vivekanand College, Kolhapur (Autonomous)
M.Sc. (Part-II) Semester-IV
Internal Examination : 2018-19

Sub: Integral Equations Date : 09/04/2019
Total Marks: 30 Time : 03:00pm-04:00pm

Q.1) Choose the correct alternative for the following question. [05]
1) The type of integral equation gis)=f(s)+ ] K(s,t)g(t)dt b a is -----

a) Volterra integral equation of 1st kind

b) Fredholm integral equation of 1st kind

¢) Homogeneous Fredholm integral equation of 2nd kind

d) Non-homogeneous Fredholm integral equation of 2nd kind
2) The homogeneous Fredholm integral equation has trivial solution, if -----

a)D(A)=0 b) D(A)# 0 ¢) D(A) does not exist d) none of these
3) The eigen values of non-zero symmetric kernel are -----
a) real b) zero ¢) only imaginary d) none of these
4) If {¢k } is orthonormal set, then < ¢i, ¢pi>= - forall i.
a) 0 Bl el e
5) A symmetric kernel possesses ----- eigen value.
a)only one  b) at-least one  ¢) at-most one d) none of these
Q.2) Attempt any three [15]

1) Convert the following initial value problem to an integral equation.
y"+y=cosx,y(0)=0,y'(0)=-1

2) Prove that eigen functions g(s) and 1h(s) corresponding to distinct eigen values A
and A, respectively of the homogeneous integral equation g(s) = A | K(s,t)g(t)dt
and its transpose are orthogonal.

3) Convert the following boundary value problem to an integral equation. y "'+ xy =1,
y0)=0,y(1)=1,0<x<1

4) Find the eigen values and eigen functions of the homogeneous integral equation
9(s)=1 [, (6s - 2t) g (t)dt

Q.3) Attempt any One [10]

1) Describe the procedure of finding cigen values and eigen functions for the
homogeneous Fredholm integral equation of 2nd kind with separable kernel.

2) Solve the integral equation g(s) = f(s) + 1 fﬂl(l — 3st)g(t)dt by discussing all
possible cases.



Vivekanand College, Kolhapur (Autonomous)
M.Sc. (Part-II) Semester-IV
Internal Examination(2018-19)
Algebraic Number Theory

Time: 3:00PM—4:00PM Total Marks: 30
Date:10/04/2019

Q.1) Choose the correct alternative for the following question. [05]
1)The element a/~ 0 € R, the commutative ring is an integral domain if-

(@ab=0b€R and b= (b)ab=0, bER and b0

(c)abk 0, bER and b= (d) abi 0, bER and bKEO

2)E is set of integers under ordinary addition and multiplication, then £ is a ring, Eisalsoa ...
(a) Commutative ring  (b) Integral domain

(c) Both (a) and (b) (d) None of these

3)The homomorphism ¢ of rings R into R is an 1somorphism iff the kernel 1(#) is ......

(a) I(¢) = {0} (b) Kp)=R (c) (¢)=R (d) None of these

4)Let p and g are non-zero polynomials in R[¢] such that R is an integral domain then

(@)9pq=0pdq (b)dpg=3ap-dq (¢) Opg = dp + oq (d) dpq = dp(dqy®

3)Let R be a ring And X and ¥ are ideals of R. Which of the
(a) X+ Yis ideal

(c) Both (a) and (b) is true
Q.2) Attempt any three

DLetM = M@ M, then prove that 2L = p, and— = M,
1 2

following is true?
(b) X - ¥ is ideal

(d) None of the above

[15]

2) With usual notations prove that The Field polynomial f,
polynomial p,

3) Show that the ring of integer £ is a subring of the field of algebraic number A.
4) Show that the coefficient of the field polynomial are rational numbers so that

fa(t) € Q(1).

Q.3) Attempt any One
1) Show that a complex number @ is an algebraic integer if and only if th

is a power of minimal

[10]
e additive
group generated by all powers 1,6, 62, ... is finitely generated.

2) Let d be a square free rational integer then the integer if Q(v/d) are

a) Z(Vd) if d # 1(mod4)
b)  Z(3+3Vd) if d = 1(mod4).



Vivekanand College, Kolhapur (Autonomous)
M.Se. (Part-1TI) Semester-1V
Internal Examination(2018-19)
Operational Research-II

Time:03:00PM to 04:00 PM

Total Marks: 30
Date : 11/04/2019

Q.1) Choose the correct alternative for the following question. [05]

i) In Retrogressive failure, probability of failure ......... with the increase in the life of
an item.
A) increases B) Remains constant C) Decreases D) None of these

ii) The problem of replacement is not concerned about the. . ...
A) item that deteriorate graphically
B) items that fail suddenly
C) determination of optimum replacement interval
D) maintenance of an item to work out profitably

iii) In dummy activity in a project network always has a ........ duration.
A) one B) two C) zero D) Three
iv) In model I(b), minimum average inventory cost is...........
A) [FLae B) |22 €)2C:C,D D) None of these
R occurs when a waiting customer leaves the queue due to impatience.
A) Reneging B) Balking C) Jockeying D) None of these
Q.2) Attempt any three [15]

1) Explain the types of inventory model?

2) An aircraft uses rivets at an approximately constant rate of 5000 kg per year. The
rivets cost Rs. 20 per kg and the company personnel estimate that it costs Rs. 200 to
place an order, and the carrying cost of inventory is 10% per year
a) How frequently should be ordered for rivets be placed and what quantities should be

ordered for?

b) If the actual costs are Rs. 500 to place an order and 15% for carrying cost, the

optimum policy would change. How much is the company losing per year because
of imperfect cost information?

3) In each of the following cases, stock is replenishment instantaneously and no



shortage allowed. Find the economic lot size, the associated total cost and length of
time between two orders
a) C3 = Rs.100,C; = Rs 0.05,R = 30 units/ year
b) €3 = Rs.100,C; = Rs 0.01, R = 40 units/ year
¢) (3 =Rs.100,C; = Rs 0.04 R = 20 units/ year
4) Define the following terms
a) Activity b) Dummy activity ¢) critical path

d) critical activity ~ e) event

Q.3) Attempt any One [10]
1) Discuss the policy of replacement of items whose maintenance cost increases with
time but the value of money remains constant.
ii) Show that the distribution of the number of births up to time T in a simple birth

process follows the Poisson law




Vivekanand College, Kolhapur (Autonomous)
M.Sc. (Part-II) Semester-IV Internal Examination:2018-19

MATHEMATICS
Subject: Combinatorics Time: 03: 00 PM-04:00 pm
Date: 12/4/2019 Total Marks: 30
Q. 1 Select the correct alternative for each of the following: [5]
l.  The weight of permutation (1,324) €S, is
ay2 b4 )6 d) 8
1. The number of derangements of (1,2,3) isfare
a)l b)2 )3 d) none of these

lIl.  The number of circular permutation of 6 objects is
a) 120 b) 24 c)6 d)5
IV.  The Ramsey Number R(3,3) =
a)6 b) 5 c)4 d)o
V. The weight of permutation (1,3,2,4) € Sy is
a) 2 b) 4 c)6 d) 8

Q.2. Attempt any three of the following: [15]
1) Compute the number of square free integers not exceeding the given integer'n’.

2) Find a cycle index of dihedral group on symmetries of square

3) In how many ways'n'boys & 'n’ girls be seated in row of 2n chairs if the

two sexes must be alternate.
4) There are n married couples at a party each person shakes hands other

than her or his spouse . Find the total number o f handshakes.

Q.3. Attempt any one of the following: [10]

1) How many integers between 1 & 1000 (inclusive) are not divisible
by 2,3,5 or 77

2) Find a cycle index of dihedral group on symmetries of square
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