Date : 02/09/2019

Vivekanand College, Kolhapur (Autonomous)
Department of Mathematics
M. Se. I Sem. I and M.Sc. I Sem ITI
Internal Examination 2019-20

All the students of M.Sc. I and M.Sc. II 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.

Timetable
Date and | Time Class Subject
Time
16/09/2019 | 03:00 PM to 04: 00 PM_ [ M.Sc.1 | Algebra

03:00 PM to 04: 00 PM | M.Sc. II

Functional Analysis

17/09/2019

03:00 PM to 04: 00 PM | M.Sc. I

Advanced Calculus

03:00 PM to 04: 00 PM | M.Sc. II

Advanced Discrete Mathematics

18/09/2019 | 03:00 PM to 04: 00 PM | M.Sc. I | Complex analysis
03:00 PM to 04: 00 PM | M.Sc. II | Lattice Theory
19/09/2019 | 03:00 PM to 04: 00 PM | M.Sc. I | Ordinary Differential Equation
03:00 PM to 04: 00 PM | M.Sc. IT | Number theory

20/09/2019

03:00 PM to 04: 00 PM | M.Sec. I

Classical Mechanics

03:00 PM to 04: 00 PM | M.Sc. II

Operational Research -I

Syllabus for M. Sc. I Sem. I

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




Syllabus for M. Sc. II Sem. I11

[ Sr. No. | Name of Paper Topics
1 CP-1180C: Functional Analysis Unit |
2 CP-1181C: Advanced Discrete Mathematics Unit |
3 CP-1182C : Number theory Unit |
4 CP-1184C : Operational Research -| Unit |
5 CP-1185C :Lattice Theory Unit |

Nature of question paper

Time:-1 Hours

Total Marks: 30
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Q.2) Attempt any three
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Vivekanand College, Kolhapur (Autonomous)

M.Sc. I Semester-I Internal Examination: 2019-20

MATHEMATICS
Sub: Algebra (CP-1170A) Time: 03:00PM -04:00PM
Date:16/09/2019 Total Marks:30
Q1) Select the correct alternatives (5)

1]1) Every permutation is one - one function. ii) Every one-one function is permutation.
a) (ii) is true. b) (i) is true. c) both statement are true. d) both statement are false.
2] How many proper subgroups does the group ZBZ have?
a)l b) 2 c)3 d) infinitely many.

3] Ina group of order 15 the number of subgroups of order 3 is ...
a)3 b) 5 c)1 d) 2
4] with usual notation which is true?

a) {0y} , {0y, 01,0} are not subgroup of Ss.

b) {60, i1}, {00, 2 }.{0y. 13} ae only subgroups of Ss.
¢) {0y, 01,03 }.{0y, 4, } are subgroup of S;.
d) S3 has no subgroup of order 3
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 ¢ 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 A, is An,

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

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

1]If H and K are subgroups of G and H* and K* normal subgroups of H and K respectively, Then show t
that i) H*(H n K* ) is normal subgroup of H*(H n K)
iK*(H* n K ) is normal subgroup of K*(H N K)
iii)H*(H n K)H*(H N K*) = K*(H n KY K*(H* n K) = (H n K)/ [(H*N K }(H n K* )]

2] State and prove Caley’s theorem.



Vivekanand College, Kolhapur (Autonomous)
M.Se. (Part-I) Semester-I Internal Examination: 2019-20

Subject :Advanced Calculus Date and Time: 17/09/2019 03:00pm onwards
Total Marks: 30
Q. 1 Select the correct alternative for each of the following: [5]
i he series ¥, aysin(nx) converges uniformly on R if
A) a, converges B) Z]aﬂl converges
o i
C) Z sin(nx) converges D) Z |sin(nx)| converges.
n=1 n=1

n
ii. Radius of convergence for the seris Z;‘[’=1i—2 is

4) 2 B) 1/2
£) 1 D) series always diverges.

iif. If f is linear then f'(5;1) =
A)0 B) f(@) 0) f(@ D) f'(@)
iv. Stokes theorem relates a surface integral to
A) Volume integral B) Line integral
C) Vector integral D) Real integral
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#0foralli=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: [15]
1) State & prove Green's theorem for plane region bounded by piecewise smooth

Jordon curve.

y-x
2)Evaluate ﬂ e¥+x dxdy over triangle bounded by linesx + y = 2

& two cordinate axes x & y.
3) Let f be a vector field given by f(x,¥) = \[yi + (x* + y)j where(x, y) € R*
y = 0 obtain the integral of f from (0,0) to (1,1) along the path a(t) = ti + tj

4) Let f be a double sequence. & piéimwf(p,q) = a.Assume that éin;f(p, q) exist for

each fixed integer p. Prove that the iterated limit,
I{ir& ( éﬁg f(p,q)) also exist &has same value a.

Q.3. Attempt any one of the following: [10]
1D If Z ay(z — zy)™ coverges for each z € B(zy; r). Prove that the function
n
f(z) = Z a,(z — z,)™ has derivative f'(z) = Z na,(z — zy)" !
n=0 n=1
& series for f'(z) has same radius of convergencer. [10]

2) If {M,,} be a sequence of non — negative real numbers such that 0 < |f,,(x)] = M,

Yn € N & vx € 5. Prove that an converges uniformelyon S if

2. M, converges.



Vivekanand College, Kolhapur (Autonomous)
M.Sc. (Part-I) Semester-I
Internal Examination : 2019-20
Department of mathematics

Subject : Complex Analysis Date:18/09/2019
Time: 03: 00 PM-04:00pm Total Marks: 30
Q. 1 Select the correct alternative for each of the following: |5]

i) If f(z) = x*y? + i2xy and g(2) = 2xy + i(x? — y?) 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) f is not analytic and g is not

i) IfCisthecircle|z-a|=r then_fc @—iz}—ﬂ =20l When) «.c.une

A)n=l Byn=0 Cnz1 D) None of these
iii In the Laurent series expansion f(z) = - (zl_” valid for |z-1] >1, the coefficient
O
x—1
A)l B)0 C)-1 D)6

iv) If f(z) is analytic for |z| < R and satisfies the condition |f(z)] < M in |z|< R and

£(0)= 0 then |f(z)| <......

24 Mgt P B
A 2] B) |zl C) 21zl D)2
v) The radius of convergence of Y -4 nl; .
A)-e B) l/e Ce D)l/e
Q.2. Attempt any three of the following: [15]

1) Find radius of convergence of f{z) = Y, =1 a,2"
2) Prove that mobius transformation preserves the cross ratio.

3) Ifu(x,y) = x* + ax?y + bxy? + 2y? is harmonic function and v(x, ) its harmonic conjugate.
4) If y is a contour with parameter interval [a, b] and f(z) = u(x,y) + iv(x,y)is

continuous function on the contour ¥ with |f(2)] £ M,V z € y, then prove that
| fc f(2)dz | € ML where L is the length of contour given by fab v (t) |dt

Q.3. Attempt any one of the following: [10]
1) If f: D = C is analytic then Prove that

a) If [f] is constant then f is constant
b) If Arg(f) is constant then f is constant
2) Prove that to each power series ¥, a,,z" there exists a corresponding R with
0 < R < oo called the radius of convergence with the following properties
i) Y 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.



Vivekanand College, Kolhapur (Autonomous)
M.Sc. (Part-I) Semester-I
Internal Examination(2019-20)
Ordinary Differential Equations

Subject: Ordinary Differential Equations Total Marks: 30
Date: 19/09/2019 Time: 03:00PM to 04:00PM

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

i)If @, and @, are two solutions of L(y) = O then ..... is also solution of L(y) = 0 where ¢,
and ¢, are any two constants.

A) 101 + 0, B) c10; — 0, C)Both A and B D) None of these
ii)The functions @, (x) = cos x, @,(x) = sinx are ....... on interval —co < x <
A)Linearly Dependent B) Linearly Independent
C)Both A and B D)None of these

iii) In Legendary equation If @ is a non-negative even integer, then @, is polynomial of
degree ‘n’ containing only ..... powers of x.
A) Odd B)Even

C)Odd and zero D)Even and zero
iv) If f(x, ¥) = xy?, R = {(x,¥)||x| < 1, |y| < o} and K is Lipschitz constant then ......
A) F satisfies Lipschitz Condition on R with k = 2b
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

H

v) Which of the following is not solution of y"’ — 3r,y" + 3,2y’ — .y = 0, where r; is

constant
A)B(x) = e™* B) B(x) = xZe™*
C) B(x) = xe™* D) @(x) = x?e™*
Q.2) Attempt any three [15]

i) Suppose @, (x) and @, (x) are linearly independent solution of the constant
coefficient equation L(y) = v" + a;¥' + a;y = 0, and if W(@,, @) is denoted by W
than show that, W is constant iff a; = 0



ii) Compute the equation y""' — 4y’ = 0
a) Compute the linearly independent solutions.
b)Compute the Wronskian of the solutions.

¢)Find the solution @ satisfying @(0) = 0, 0'(0) = 2, 9" (0) = 3
iii) Classify the singular points in the finite plane x%(x? — 4)y" + 2x3y' + 3y =0

iv) Show that @(x) = ;X—t [(x? — 1)"] satisfies the Legendre equation hence show that
@(1) = 2"n!

Q.3) Attempt any One [10]

i) If b(x) be the continuous function on an interval I every solution ¢ of L(y) = b(x)
on I can be written as ¢ = @, + ¢,@, + ¢,@, where @, is particular solution and
@4 (x) and @, (x) are linearly independent solutions of L(y) = 0 with ¢, and c, are
constants, then show that particular solution ¢, is given by

% 040 020 - 800, ()
%= L™ eae O

Conversely, every such solution ¢ is a solution of L(y) = b(x)
ii) Find all the solutions of equation y" + 4y = cos x




Vivekanand College, Kolhapur (Autonomous)
M.Sc. (Part-I) Semester-1
Internal Examination(2019-20)
Classical Mechanics

Time: 3:00PM—4:00PM Total Marks: 30
Date:20/09/2019
Q.1) Choose the correct alternative for the following question. [05]

1) Lagrangian is defined as ..............

A) L=T-V B) L=TV
C) L=T/V D) L=T+V
2) Equation of constraints that does not contain time as
explicit variable are referred as ..............
A) HOLONOMIC CONSTRAINTS B) NON HOLONOMIC CONSTRAINTS
C) RHEONOMIC CONSTRAINTS D) SCLERONOMIC CONSTRAINTS
3) Which of the following represents the spherical
co-ordinates?
A) (x,y,2) B) (r, 6, ¢)
C)(r,0,2) D) NONE OF THESE
4) If the work done by forces on the particle around a
closed path in the force field is zero then ...........
A) THE FORCES ARE CONSERVATIVE B) THE FORCES ARE NON CONSERVATIVE

C) BOTH OPTION 1 AND 2 D) NONE OF THESE
5) Limitations imposed on the motion of a system are referred as ......
A) CONSTRAINTS B) FRAME OF REFERENCE
C) DEGREE OF FREEDOM D) NONE OF THESE
Q.2) Attempt any three [15]

1)Show that curve is Catenary for which the area of the surface of revolution

is minimum when revolved about Y- axis.

T
2) Find the extremal of the functional foz(y ) ny) dx subject to the

conditions that y(0) = 0,y G) 1
3) Use Hamilton’s Principle to find the equation of motion of a simple

pendulum.
4) Find the plain curve of fixed perimeter that encloses maximum area.

Q.3) Attempt any One [10]

1If the cyclic generalized co-ordinate g; is such that dq; represents the
translation of the system, then prove that the total linear momentum is

conserved.

2)State and prove Basic lemma of variational calculus




Vivekanand College, Kolhapur (Autonomous)
M.Sc. II Semester-III Internal Examination2019-20

MATHEMATICS
Sub: Functional Analysis Time: 03: 00PM -04:00 PM
Total Marks:30 Date: 16/09/2019
Q.1. Choose correct Alternative for the following, (5)

1) Consider following two statements;
I) Every normed linear space is a metric space.
IT) Every metric space is normed linear space.

A) Only II is true. B) I is true and II is false
C) Only I is false D) Il is true and I is false.
i1) Every projection on a Banach space Bis___.
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 AB is ___ if and only
'
A) A?=B? B) AB = BA
JA—B D) AB = BA

v) Consider following two statements

I)Every Banach space is reflexive norm linear space

II)Every reflexive norm linear space is Banach Space
A) Only Il is true. B)listrue and Il is false  C)Only I is false D) 11 is true and 1 is false

Q2) Solve any THREE of the following. (15)
1)If N” is Banach space then prove B(N , N') is Banach space with respect to norm
ITll = sup{[[TGIl, x in N [jx]|< 1}

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

3)Prove that, Two norms || ||; and || ||l on a linear space N are equivalent if and only if there are positive
constants K; and K> such that, K ||x|) < |xlh = Kz [jx|h forall xin N. [5]

4HIf {Ty} and {S,} are sequences in B(N) such that T, —» T and S, S as n— o then show that,
a)Ta+8, 2 T+8 b)kTa—= kT forkinF ¢)TiS; = TSas n— o [51
Q3) Solve any ONE of the following. (10)

1NDefine normed linear space. If N and N’ are normed linear spaces .T is linear transformation from N into
N’ then show that following conditions are equivalent

a)T is continuous on N

b)T is continuous at origin

c)there exist a real number k = 0 with property | T(x)|| <k|[x|| for all x in N

d)If s = {x in N such that ||x||< 1 } is closed unit sphere in N then T(S) is bounded in N’
2 )State and prove Hahn Banach theorem.




Vivekanand College, Kolhapur (Autonomous)
M.Sc. (Part-II) Semester-1I1
Internal Examination(2019-20)
Advanced Discrete Mathematics

Time:3:00PM—4:00PM Total Marks: 30
Date: 17/09/2019
Q.1) Choose the correct alternative for the following question. [05]
i) Complete bipartite graph Ky p is -——-- regular graph.
A)n Byn-1 Cn+1 D)n-2
ii) If tree T has n vertices, then T has exactly ----- number of edges.
A)n Byn—1 COn+1 D)%

i11) The homogeneous solution to recurrence relation a, + 2a,_; — 8a,_5 = 0 is ===n
A)A1(2)" + B, (4)T B) A;(2)" + B,(—4)"
C)A,(=2)" + B, (4)" D) A;(=2)" + B, (—4)"
iv) For a Boolean algebra B, if a + b = 0, then -—--
A)a=0,b=0 B)a=0,b+#10 Ca+0,b=0 D)ya=0,b#0
v) 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
Q.2) Attempt any three [15]

i) Prove that in group of ‘n’ people there are two persons having same number of friends.
ii) Solve the recurrence relation a, — 4a,_, + 4a,_, = 0 witha, = 1,a, = 1
ii1) State and prove De-Morgan’s law in Boolean algebra.
iv) Define Boolean algebra. For a Boolean algebra B, show that
ajax*(a+b)=a
b)Iffa+x=1anda+*x=0,thenx = a'
Q.3) Attempt any One [10]
i) Find the graphs G-U, G-F, G[U], G[F] where U = {v,,v,} and F = {e;, e, €5, €,,}

if) Among the integers 1 to 300, find how many integers are not divisible by 3 nor by 5.
Also find how many are divisible by 3 but not by 7.



Vivekanand College, Kolhapur (Autonomous)
M.Se. (Part-II) Semester-III Internal Examination: 2019-20

MATHEMATICS
Subject: Lattice Theory Time: 03: 00 PM-04:00pm
Date: 18/09/2019 Total Marks: 30
Q. 1 Select the correct alternative for each of the following: [5]

i. 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

ii. 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
i, Let P = {2,3,6,12,24} &
x < yiff x|y then number of edges in Hasse diagram of (P, <)is
A)3 B) 4 )5 D) none of these
iv. Select the incorrect statement.
A) M3 has only one antichain. B) M3 has more than one antichain.
C) Longest antichain of M, has three elements. D) none of these.
V. 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.

QQ.2. Attempt any three of the following: [15]
1)A poset satisfies DCC then prove that it has minimal element.

2) If the algebra < L AN > bealattice &a < b iff a = aAb then prove that
< L, <> is a poset & as a poset it is a lattice.

3)If 8 is a congruence relation on lattice L then for every
a € L provc that [aly is convex sublattice of L.

4) Prove that the lattice L is distributive lattice if f 3median ¥V a, b, c € L.

Q.3. Attempt any one of the following: [10]
1) State and prove Stones theorem.

2) If L is finite distributive lattice then prove that the map

f:L = H(J(L)) is an isomorphism .



Vivekanand College, Kolhapur (Autonomous)
M.Sc. (Part-1l) Semester-|
Internal Examination(2019-20)
Number Theory

Time: 03:00PM to 04:00PM Total Marks: 30
Date:19/09/2019

Q.1) Choose the correct alternative for the following question. [05]
1)The prime factorization of 7007 is .......

a7 1113 b) 72.11.13
g)11*. 713 d)13% 7.13

2) The least common multiple of 41 * 42 and 42 * 41 is......
a) 41 b) 42 c¢) 84 d) 41 x 42

3) The sum of two positive integers is100. If one is divided by 7
the remainder is1, and if the other is divided by 9 the remainderis 7. Then
the numbers

are....
a) 43,57 b) 57,43 c) 42,58 d) 58,42
4) If a is odd then gcd (3a,3a + 2) = ...
a)l b) 2 c) 3 d) 4

5) Applying Euclidian algorithm find the particular solution
of 112x + 70y = 168.
a) 36,24 b)24,—36 c) —24,-36 d)24,36
6) Remainder obtained upon dividing 1! + 2! 4+ --- 4+ 100! by 12 is
a)3 b) 5 £)7 d) 9
Q.2) Attempt any three [15]
1) By using mathematical induction prove that 15/2"~%
2) State and Prove Euclid’s theorem.
3) Prove that for any positive integer n and a, gcd(a, b) /n and hence prove
that gcd(a,a + 1) =1
4) Solve the linear Diophantine equation 54x + 21y = 906.
Q.3) Attempt any One [10]

1) Prove that the linear Diophantine equation ax + by = ¢ has a solution
iff d /c where d = gcd(a, b). If (x4, ¥o)is any particular solution of this
equation then all other solutions are given by x = x; + Et andy =y, — %t.

2) Prove that for given integers a and b not both zero, Icm(a, b) X
ged(a, b) = ab.



Vivekanand College, Kolhapur (Autonomous)
M.Sc. (Part-1T) Semester-IT1
Internal Examination(2019-20)

Operational Research-I

Time: 03:00PM to 04:00 PM Total Marks: 30
Date: 20/09/2019

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

1) Which of the following is correct?
A) An extreme point is boundary point of set
B) An extreme point cannot be between any other two point of set
C) Both A and B
D)None of these

ii) 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

iii) The solution of Dynamic Programming Problem is based upon. ..
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 equality constraints. ...
A) Can be solved by using Kuhn —Tucker conditions

B) Can be solved by Lagrange’s method

() Can be colved only if the constraints are of < type
D) Are usually solved by simplex method
v) The solution of Dynamic Programming Problem is based upon...
A) Bellman’s principle of calculus B) Principle of Optimality

C) Bellman’s principle of optimality D) None of these



Q.2) Attempt any three [15]

1) Rewrite the following LPP in standard form
1) Min Z = 2x; + x5 + 4x3,
subject to —2x; + 4x; <4, x; +2x;, +x3 =5, 2x; +3x;3 < 2,
x; = 0,%; = 0,x3 unrestricted in sign
2)Min Z = xy — 2x5 + x5,
subject to 2x; + 3x, + 4x3 = —4, 3%, + 5%, + 2x3 > 5,
X1 = 0,%; = 0,x3 unrestricted in sign
i1) Solve the following problem by dynamic programming Min Z = x,x,x4
subject to x; + x5 + x5 = 100,
X 20,%=20x=20
iii)  Prove that the set of all convex combinations of a finite number of points of set
S={x:x =X, xiA;, 4; = 0,371, A; = 1} is a convex set

iv) Define convex set. Show that the set S = {(xy, x,): 3x{ + 2xZ < 6} is convex set

Q.3) Attempt any One [10]
i) Prove that if X is an optimum solution to the primal, then there exists a feasible
solution Wj to the dual such that C"X, = bW,
Find the dual of the following primal problem Max Z = 2x; + 3x, — x5,
subjecttox; + x; —3x3 =8, x; —x,+x3 <4, x,20,x,=20,x;=0

ii) Explain the Branch and Bound method in detail.



Date : 24/02/2020

Vivekanand College, Kolhapur (Autonomous)
Department of Mathematics
M. Se. I Sem II and M.Sc. II Sem IV
Internal Examination 2019-20

All the students of M.Sc. I and M.Sc. II 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. I Sem. 11

Sr. No. | Name of Paper Topics
| Linear Algebra (CP-1175B) Unit I
2 Measure and Integration (CP-1 17]'6B) Unit I
3 General Topology (CP-1177B) 58 Unit I
4 Partial Differential Equations (CP-1178B) Unit I
5 Numerical Analysis (CP-1179B) Unit I

Syllabus for M. Sc. II Sem. IV

Sr. No. | Name of Paper Topics
1 Field Theory (CP-1190D) Unit I
2 Integral Equation (CP-1191D) Unit I
3 Algebraic Number Theory (CP-1192D) Unit [
4 Oparﬂtionﬂl Research II({CP-1194 D) Unit I
5 Combinatorics (CP-1197D) Unit [




Timetable :

Date Time Class Subject
09/03/2020 | 03:00 PM to 04: 00 PM | M.Sc. I Linear Algebra (CP-1175B)
03:00 PM to 04: 00 PM | M.Sc. IT | Field Theory (CP-1190D)
10/03/2020 | 03:00 PM to 04: 00 PM | M.Sc. I Measure and Integration (CP-1176B)
03:00 PM to 04: 00 PM | M.Sc. IT | Integral Equation (CP-1191D)
11/03/2020 | 03:00 PM to 04: 00 PM | M.Sc. I General Topology (CP-1177B)
03:00 PM to 04: 00 PM | M.Sc. II | Algebraic Number Theory (CP-1192D)
12/03/2020 | 03:00 PM to 04: 00 PM | M.Sc. I Partial Differential Equations (CP-1178B)
03:00 PM to 04;: 00 PM | M.Sc. II Operational Research II{CP-1194D)
13/03/2020 | 03:00 PM to 04: 00 PM | M.Sc. I Numerical Analysis (CP-1179B)
03:00 PM to 04: 00 PM | M.Sc.II | Combinatorics (CP-1197D)

Time:-1 Hours

Nature of question paper

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]

8,

(Prof. S. P Patankar)
HEAD

Department of Mathematics
Vivekanand College, Kolhapur




Vivekanand College, Kolhapur (Autonomous)
M.Sc. (Part-I) Semester-II Internal Examination: 2019-20

MATHEMATICS
Subject: Linear Algebra Time: 03: 00 PM-04:00 pm
Date:09/03/2020 Total Marks: 30
Q. 1 Select the correct alternative for each of the following: [5]

1
1) 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
WL - (with usual notation)
A)wt B) W C)F D)V
: 2x + 2y + 2z
iii) If T be a linear operator on R?, givenby T [y] = [ 2y 4z J Then the matrix
z 2x+3y+2z
representation of T with respect to standard basis of R is............
P | 2 3 1 2 D e B
A0 2 1 Bylg 2 1 £ 42 2 -3 D)ZGZ]
2 3 11 i A | e | 2 2 3
i) IFA=[-1 -1 —1|thenA isof nilpotence index ....
1 [T NG
A)4 B) 6 i D) 2
v] If dim V=n and S={v1,v2, ...,vn} spans V then S is of V.
1) a subspace 11) a basis
iii) a linearly dependent subset iv) the smallest subspace
Q.2. Attempt any three of the following: [15]

1.Prove that Sum , Scalar multiplication and Product of two linear transformation is again a linear
transformation.

2.5how that, (au+bv, au+bv) = a@(u,u) + ab(u,v) + ba (v,u) + bk (v,v)

3.State and Prove Cauchy Swartz Inequality

4.Prove That, W+ Is subspace of v

5IfB={v1,va, ... v, } is orthonormal set then vectors in B are Linearly Independent .
If w=aivy +av;... + a,v, thena = <W, V>,

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

1.If T is homomorphism from U onto V with kernel W . Then V is isomornhic ta LI\
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 sum of U1, U 2 ,...U n ,Then prove that V is isomorphic to external
directsumof U1,U2,...Un



Vivekanand College, Kolhapur (Autonomous)
M.Sc. (Part-1 ) Semester-I[ Internal Examination: 2019-2020

Subject :Measure and Integration Time: 03: 00 PM
Date: 10/03/2020 Total Marks: 30
Q. 1 Select the correct alternative for each of the following: 15]
. If An = (==,=) then N, A, is
a) 1 b) 0 €) d) =

iii. If Qis set of all rational numbers then m* (R — Q°) =

a)l b) 0 gy 2° d) o

ii. AsetFisF,setifitis

a) Countable union of open sets b) Countable intersection of open sets
c) Countable union of closed sets d) Countable intersection of closed sets
iv. Let f(x) = |x|,x € [-1,1] then
a) D*f(0) =1 b) D™F(0) =0
¢) D*f0)=0 d) D f(0) = 1
v. If Ay = (=5,2) then Ny Ay is
a1 b) 0 €) 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.

forallcin R
3) Prove that f is measurable if and only if f* & f~ are measurable

4) If A € B then prove that m"(A) < m*(B)

Q.3. Attempt any one of the following: [10]
1) If f is monotone on (a, b) then prove that f is dif ferentiable a.e on (a, b).
2) State & prove Lebesgue convergence theorem.



Vivekanand College, Kolhapur (Autonomous)
M.Sc. (Part-I) Semester-I1
Internal Examination(2019-20)

Subject: General Topology Total Marks: 30
Date: 11/03/2020 Time:03:00 PM to 04:00PM
Q.1) Choose the correct alternative for the following question. [05]

1) 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
2) Every closed and bounded interval in Ris .....................

a) connected b) compact c¢) bothaand b d) none of them
AR NI SPaCE IS i s vansne
a) Ty but not T b) T, but not T, c) Ty, Ty and T, d) none of them

4) A topological space X is connected if and only if ..............
a) there exists a non empty proper subset of X which is both open and closed.
b) there does not exist a non-empty proper subset of X which is both open andclosed.

¢) there exist proper subset of X which is both open and closed.
d) none of these

5)Limit point of a subset of {1,7,%,.......... }of Ris.......

a) l b) oo c)0 d)2
Q.2) Attempt any three [15]

1) Define upper ray topology and lower ray topology

2) Let R be the set of all real numbers and let S consist of subset of R defined as follows:
)PES
ii) a non — empty subset G of R belongs to S if and only if for cachp € G
there exists a left half open interval (a, b] where a, b € R, a <b such that
pE(a,blcG
Show that S is a topology for R

3) Consider the topology 7 = {0, X,{a},{b}, {a, b, c,d}, {c,d}} on X={a, b, ¢, d, e} and
find the derived set of each of the following sets.

a) A ={a, b} b) B = {b.c, d} c)C={a, b, c} d) D= {b,d}
4) Show that A U D(A) is closed set
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{Bi:BI‘ = B}
b)¥ B;,B, € BLYx € B, NB, 3B; € B suchthatx € B; € B; N B,
2) Show that f: (X, T) = (Y,V) is continuous if and only if inverse image of each V
close set is T closed set.



Vivekanand College, Kolhapur (Autonomous)
M.Sc. (Part-I) Semester-11
Internal Examination(2019-20)
Partial Differential Equations

Time:3:00PMto4:00PM Total Marks: 30
Date :12/03/2020

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

1) The equation xp—yq=z is
a) Linear b) semilinear c) Quasilinear d) Nonlinear
2) The equation Ruxx+Suxy+Tuyy+g=0 is parabolic if ...
a)§2—4RT <0 b)S?—4RT >0 ¢)5?—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) The equation Ruxx+Suxy+Tuyy+g=0 is elliptic if ...
a)S2—4RT <0 b)S?2—4RT >0 ¢)5?—4RT =0 d)None of these
5) The equation...represents the set of all right circular cones with x—axis as the axis of

symmetry.
a)(x? +y%) = (z — c)*tan’(a)  b)(x* — y%) = (z — ¢)*tan?(a)
0) (z% +y?) = (x — c)?tan®*(a) d) (x? +2z%) = (y — ¢)*tan’(a)
Q.2) Attempt any three [15]
1) Find the general solution of z(xp — yq) = y* — x*.
2) Form partial dif ferential equation from z*(1 + a3) = 8(x + ay + b)?
3) Obtaine pde by eliminating a.b from z = ax® + by* + ¢

4) Form partial dif ferential equation from the relation F(x — y, x — \z)=0

Q.3) Attempt any One [10]
1) Reduce the equation xuxx — yuyy = 0 into canonical form

2) If X=(P,Q, 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 uX=0



Vivekanand College, Kolhapur (Autonomous)
M.Sc. (Part-I) Semester-11
Internal Examination(2019-20)

Subject : Numerical Analysis Total Marks: 30
Date: 13/03/2020 Time: 03:00PM to 04:00PM
Q.1) Choose the correct alternative for the following question. [05]
1) The formula of Newton — Raphson method is -------
. L) o L0
A) X1 =Xo {;{ECR% B) Xx+1=%g I
B L o f(xx)

2) If f(x) is continuous function in the interval [a, b] & f(a).f(b) < a, then
the equation f(x) = 0 has at least one real root or an odd number of real
roots in (a,b) is known as ------

A) Bisection Method  B)lterative Method

C) Direct Method D)Intermediate Value Theorem
3) If {x;} is convergent sequence i.e. jzim {x;} = x* is root of f(x) = 0 and x,
is called ------- of f(x).
A) Order B) Approximate root
C) Zero D)Convergence

\

4) Suppose x" is a root of f(x) = 0 with multiplicity 2 .Then order of
Convergence of Newton — Raphson method is -------
A)l B)2 C)3 D)0
5) In matrix factorization method , if matrix A = U (Upper triangular matrix)
Then this method is called -----
A) Backward Substitution Method B) Forward Substitution Method
C)Triangulation method D) Decomposition Method

Q.2) Attempt any three [15].
1) Determine the rate of convergence of Newton Raphson method.
2) Derive Gauss Legendre integration method for n=1
3) Derive Trapezoidal rule by using Newton cotes formula. Find error term also.
4) Answer the following.
a) Doolittle method b) Rate of convergence ¢) Truncation error
d) Crout Method e) Newton cotes method

Q.3) Attempt any One [10]

1) Derive Simpson’s rule by using Newton Cotes formula.

2) Describe third order Runge- Kutta method



Vivekanand College, Kolhapur (Autonomous)
M.Sc. (Part-II) Semester-IV Internal Examination: 2019-20

MATHEMATICS
Time: 03: 00 PM- 04:00pm Subject : Field Theory
Date:09/03/2020 Total Marks: 30
Q. 1 Select the correct alternative for each of the following: [5]
i.eandmare......... elements over @
A) Transcendental B) Algebraic C) Irreducible D) Reducible
ii. 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 ofa ......... group is solvable.
A)Solvable B) Normal () Separable D) None
v.If F € K € L are ficlds. Ifa € L be algebraic over K and K is an algebraic extension of
F. Then, ais .......
A) Algebraic over K B) Algebraic Over F C) Algebraic D) Separable
Q.2. Attempt any three of the following: [15]

1. If 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 : Fla) = F(b) such that
jla)=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.

Find the smallest extension of Q having a root of x* -2 € Q[x]

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

(V5]

Q.3. Attempt any one of the following: [10]
1. IfFEKE Larefield and [L: F]is finite , Then prove that [L:K] and [K : F] are divisors of [L : F]
2. A. letF S Kbe field and a € K be algebraic over F. Then prove that there exist a unigue monic
irreducible polynomial p(x) over F such that p(a) = 0. Also ,for any f{x) € F[x] , f(a) = 0if and only if
plx) divides f{x) in F[x]



Vivekanand College, Kolhapur (Autonomous)
M.Sc. (Part-I§ Semester-IW
Internal Examination: 2019-20

Sub: Integral Equations Date : 10/03/2020
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 g(s) = A [ 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(4) 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) ) Spectrum of symmetric kernel is always -----
a) empty b) non-empty ¢) does not exist d) none of these
5) If {¢k } is orthogonal set, then < ¢i , ¢j > = ----- for all i.j.
a)0 b) 1 c)-1 d) oo
Q.2) Attempt any three [15]

1) Convert the following boundary value problem to an integral equation.
y"+xy=1,90)=0,%1)=1,0<x<1

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

3) Find the eigen values and eigen functions of the homogeneous integral equation
g(s)=A[st g(t)dt 10

4) ) Find the eigen values and eigen functions of the homogeneous integral equation

g(s)=A[sin (s + Hg(t)dt 2m 0
Q.3) Attempt any One [10]
1) Describe the procedure of solving non-homogeneous Fredholm integral equation of 2nd
kind with separable kernel.

2) Solve the integral equation g(s) = f(s) + A_fozn cos(s + t) g(t)dt by discussing

all nossible cases.



Vivekanand College, Kolhapur (Autonomous)
M.Sc. (Part-1I) Semester-IV
Internal Examination(2019-20)
Algebraic Number Theory

Time:3:00PM—4:00PM Total Marks: 30
Date:11/03/2020

Q.1) Choose the correct alternative for the following question. [05]
1) Let g1, g, ..., gnare linearly independent in a abelian group G (over Z). gimi + gamy + ... + gumy,
=0 (m € Z) if and only if
(@) m=0foralli (b) m;= 0 for some i (¢) m;= 0 for exactly i (d) None of the
above

2)If {g1,....g.} is a basis for G.
P : every g € G has a unique representation:g = mg + ... + m,g, (m € Z)

Q: {g1,82,....8x} is linearly independent set.

(a)P is true and Q is false (b) P is false and Q is true

(c) P and Q are false (d) P and Q are true

3) Let G be afinitely generated Z-Module.
P : Every basis has same number of elements.
Q : A linearly dependent set which generates G is called a basis.

(a)P is true and Q is false (b) P is false and Q is true
(c) P and Q) are false (d) P and Q are true

4) P: A complex number a will be called algebraic if it is algebraic over Q, that is, it satisfies a non-
zero polynomial equation with coefficients in R.

Q : A complex number a will be called algebraic if it is algebraic over Q, that is, it satisfies a
non-zero polynomial equation with coefficients in Q.

(a)P is true and Q is false (b) P is false and Q is true
(c) P and Q are false (d) P and Q are true

5) Which of the following is not algebraic over Q

(@2 (L) 1
(e)—i (d) None of the above
Q.2) Attempt any three [15]

1) Show that a R-module M is cyclic if and only if M = 3} for some ideal I of R.
2) Show that the set A of algebraic number is subfield of the complex field C

3) Show that the ring of integer f is a subring of the field of algebraic number A.
4) Let O be the ring of integers in number field K and let x,y € O then
alxisunitiff N(x) +1



b] x, y are associates then N(x) = +N(y)
¢] If N(x) is rational prime then x is irreducible in O

Q.3) Attempt any One [10]
1) Show that a complex number @ is an algebraic integer if and only if the additive

group generated by all powers 1,8, 62, ... is finitely generated.

2) Show that the ring of integers O of Q(¢) is Z({)



Vivekanand College, Kolhapur (Autonomous)
M.Sc. (Part-II) Semester-IV
Internal Examination(2019-20)
Operational Research-II

Time:03:00PM to 04:00 PM Total Marks: 30
Date : 12/03/2020

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

i) In progressive 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 sequence of critical activity in network diagram is called..........

A) Dummy activity B) Total float C) Critical path D) None of these
i11) Queue can form only when......

A) arrivals exceed service facility

B) arrivals equals service facility

C) service facility is capable to serve all the arrivals at a time

D) there are more than one service facility
) R occurs when a waiting customer leaves the queue due to impatience.

A) Reneging B) Balking C) Jockeying D) None of these

v) In model I(b), minimum average inventory cost is...........

A) @ B) @ C)4/2C,C3D D) None of these
Q.2) Attempt any three [15]

1) Customers arrive at a box office window, being managed by single individual,

according to Poisson input process with mean rate of 20 per hour. The time required
to serve a customer has an exponential distribution with a mean of 90 second. Find the
average waiting time of a customer. Also determine the average number of customers

in the system and average queue length
it) Explain the model of communication system.
iii) A self — service store employs one cashier at its counter. Nine customers arrive on an

average every 5 minutes while the cashier can serve 10 customers in 5 minutes.



Assuming Poisson distribution for arrival and exponential distribution for service

time, find

a) Average number of customers. in the system
b) Average number of customers in the queue
¢) Average time a customer spends in the system
d) Average time a customer waits before served.
iv) Let the value of money be assumed to be 10% per year and suppose that machine A is

replaced after every 3 years whereas machine B is replaced after every six years. The

yearly costs of both the machine are given as under:

Year 1 2 3 4 5 6
Machine 1000 200 400 1000 200 400
A

Machine B | 1700 100 200 300 400 500

Determine which machine should be purchased. 5

Q.3) Attempt any One [10]

i) Develop economic lot size formula with uniform demand without shortage and

production rate is infinite.
ii) A project consist of a series or tasks labelled A, B, .............. H, I with the following

relationship (W <X, Y means X and Y cannot start until W is completed) with this
notation construct the network diagram having the following constraints

A<D,E;B,D<F;C<G;G,B<H;F,G<L

Find also optimum time of completion of the project. When the time of completion of

each task is as follows:

Task | A i S 5 D E F G
Time |23 8 20 16 24 18 19

[12]

S

10




Vivekanand College, Kolhapur (Autonomous)
M.Se. (Part-II) Semester-IV Internal Examination: 2019-20

MATHEMATICS

Time: 03: 00 PM-04:00pm Subject: Combinatorics Date: 13/03/2020
Total Marks: 30

Q. 1 Select the correct alternative for each of the following: [5]

I.  The weight of permutation (1,3,24) €54 i
a) 2 b) 4 €)6 d) 8
I1. The total number of 6 digit number in which all the odd digits

& only odd digits appear is
5 1
a) 6! b) 2 (61) c) 5{6]) d) none of these

111.The coef ficient of x? in the expansionof (1 —x)"% is
a)l b) 2 £} '3 d) 4
IV.The weight of permutation (1,3,24) € 5, is
&3 B4 )6 d) 8
V. The number of derangements of (1,2,3) is/are

a)l b) 2 e} 3 d) none of these
Q.2. Attempt any three of the following: [15]

1) Define Ramsey number & with usual notations prove that R(2,p) = p.
2) With usual notations prove that D,, = (n — 1){D,,-; + D,,_;}. forn =3 (06+06+06)
3)Find the coef ficient of x** in (x? + x> + ---)5.

4) Solve a,. = 10a,._y — 9a,_, with initial conditions a; = 3&a, = 11

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

1) State & prove principle of inclusion and exclusion for 'n’ finite sets.

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