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MODEL QUESTION PAPER

M.Sc., MATHEMATICS (PREVIOUYS)

PAPER | - ALGEBRA

Answer any THREE questions
All questions carry equal marks
rats piermmerace s s Dapraris tessar s

.a) Il a permutation is a product of v transpositions and

also a product of ¢ transpositions, show that both v and ¢
are even or odd,

b) Express the following as the product of disjoint cycles.
i) (1.23)(4.9)(1,6,7.89)(1,5) i) ((1,2)(,2,3}(1,2)

~a) If O{G)=p" and p is a prime number, show that  is

abelian,
h) If & is finite group and if a prime number p divides (),
then show that 7 has an element of order p.

.a) Define an integral domain and show that a finite

integral domain is a field.

b) State and prove the fundamental theorem of
homomorphism for rings.

. &) Define a maximal ideal in a ring. Determine all maxirmal

ideals in the ring (Z + , ) of integers,

b) Show that every integral domain can be imbedded in a
field.

ca) Define a Euclidean ring. Show that every ideal in a

Euclidean ring is principal ideal.
b) Bhow that every pair of elements in a Euclidean ring
have a greatest common divisor,

a) Find all units in J[(].
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b If p 1s a prime number of the form 4n+l, show that
p=a +h* for some integers a and b.

7.a) Show that the polynomial ring, over a field £ 15 a
Euclidean ring.

b} State and prove Gauss lemma for primitive polynomials.

B.a) Prove the following:

i) If v, ¥5,..., v, N & vector space I over a field F are linearly
independent over F, then show that every element in
their linear span has a unique representation of the
form Av+ .40 +..+ 4,0, with 4 ¢

i) If v,vy,v, are in F, show that either they are
linearly independent or some v, is a linear
combination of v, vy, vg, 8

b) If ¥ is finite dimensional and T is an isomorphism of I
into V, prove that T must map /" onto /.

9.a)If V is finite-dimensional over F then TeA(l) is
invertible if and only if the constant term of the minimal
polynomial of T'is not 0.
b) Define the rank r(7) of a linear transformation T on a
finite dimensional vector space I'over F. Show that
i) HST)<r(T) ATS)<AT) and i) AST)=r(TS)=r(T) for
some regular §in A(1')

10.a)lf 4eF is a characteristic roof of T e A(l), show that for
any polynomial glx}e Fx] ¢(4) is a characteristic root of

glT).
b) If 4,404 I8 F are distinct characteristic roots of
TeA(V) and if v,v,,...,v;, are characteristic vectors of 7

belonging to 4.%4,...4, respectively, show that
¥ Ve, v, @re linearly independent.
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. a) Let f be defined by f(x)= {
0

MODEL QUESTION PAPER

M.Sc., MATHEMATICS (PREVIOUYS)

PAPER || - REAL ANALYSIS

Answer any THREE questions
All questions carry equal marks

. a) Show that every k-cell is compact.

b) Prove that every closed subset of a compact set is compact.

. ajLet f be a continuous mapping of a compact metric

space x into a metric space y. Then prove that [ is
uniformly continuous on x.

(x is irvational)

Y be=m)

then prove that fis continuous at every irr atmna_l point
and that f has a simple discontinuity at every rational
point,

hjLetrbeaﬁmcnandeﬁnedunR by flx)= {

511.1/ (x= U}
(x=0)

Then show that f 13 d:fferentlable at all points x. Verify
the continuity c:f,l’ ie. ,F 1) exists or not

b) State and prove Taylor's theorem.

4. a)lf / maps on [ab] in to RF and if |_,P'_|E Rla) for some

monotonically i mcreasmg functmn o on fa, h] then prove

1.|'1='ll| ,f|cf?l:u ) and f}‘ :f{x _[ f |d'r:r

b) State and prove fundamemal theorem of calculus.

. a)State and prove Cauchy criterion for uniform

convergence of functions.
P.TX:
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b) Suppose § is compact and
i) 1f,]is a sequence of continuous functions on .
ii) /.| converges point wise to a continuous function fon k.
iti) f(x)z £, (x) ¥reK,n=1,2.. then prove that
f, — f uniformly on k.

. a) Let o be monotomcally increasing on [Ja &]. Suppose
f,eRla) on [a b] for n=1, 2 ... and suppose f, > f

uniformly on fu, b]. Then show that feR(x) on fu b
b A
and [f da=1lim [f, de.

[AE= 1 S
“

b) Prove that there exists a real continuous function on
the real line which is nowhere differentiable.

. Define finite p-measurable {,. Show that mfu is a o-ring
and p° is countably additive on miu).

. a) Define a measurable function. Show that if | is
measurable then | { |is measurable,

b) Let |f,| be a sequence of measurable functions, For
veX put glx)=supf,(x)(n=1,2....),  hlx)=limsup 7, (x).
b

Then show that ¢ and i are measurable,

.a)lf felfw on E then prove that |f|eLfy on £ and
[f dut
E

< || fldu.
&
b State and prove Fatou’s theorem.

10, State and prove Lebesque dominated converging theorem,

e



MODEL QUESTION PAPER

M.Sc., MATHEMATICS (PREVIOUYS)

PAPER Il - DIFFERENTIAL EQUATIONS

Answer any THREE questions
All questions carry equal marks

e ] —— W g A DTS 8 LAAE N

. a)BShow that the particular solution to the differential

equation (1 +x)y' = py, W0)=11is y=(1+x)".

b} Find the power series solution of y"+ y=1).

. Find power series solution of the Legendre equation

{l - 1.':]1" -2x y'+ plp+1)y=0 where p is constant.

. a) Obtain J (x) for the Bessel equation

29" 4 0 +(I: —p }1 _0
b) Prove that 1) “Llx? 7 ()]=x* 7, (x)
' : - ﬂ:r : ol 3 Lt

OREE- B et -
i) S 2, )= 7,00

. a) Obtain the Orthogonality properties of Bessel equation.

b) Express J.lx) and J,(x) interms of /,(x) and ./ (x).

. State and prove Picard’s theorem.

. Let flx,y)be a continuous function that satisfies a

Lipschitz condition | /(x,y )= f{x.); ) <K |y, =¥ on a strip
defined by a<x<band —= < y<=. If (x,,¥, )is any point of
the strip then prove that the LV.P y'= f(x,v), ¥(x,)=y, has
one and only one solution y= y(x) on the interval a<x<h.

P.T.O.
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7. a)lf vis a function of x, ¥ and = which satisfies the partial
& i i

differential  equation  (y—z)"+(z—x) 4 (x—y) " =0,
ix o =

Show that » contains x, v and z only in combinations

s+y+z and x4yt 422

b) Find the surface which intersects the surfaces of the
system =z(x+ y)=¢(3z+1)orthogonally and which passes

through the circle x* +y* =1, z=1.

8. a)Find the characteristics of the equation pg=: and
determine the integral surface which passes through the
parabola x=f], y'=z

b) Find the complete integral of the equation p".r*q":r=: by
charpits method.

9. a) Find a particular integral of the equation ('-D')==¢""

&z . &'z 'z #z
b) Solve the equation —-2——- g Hde—y
i dr'ey oxidyT Oy

P o

10. Reduce the equation
[q:: 3 F

() —— = ——+—— to canonical
e Ehechy ay xifx yioy

form and hence solve it.

e
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. a)State

MODEL QUESTION PAPER

M.Sc., MATHEMATICS (PREVIOUYS)

PAPER IV - LINEAR PROGRAMMING

Answer any THREE questions
All questions carry equal marks

Research in bnef.

b) Detail

the various steps involved

formulation of the problem.

. &) Solve the following LPP graphically.

Minmimize Z = 3x; + Sx;
subject to x;-x; =1
stz =3 and x tx =0
b)Show that every extreme point of the set of all feasible
solutions of all LPP is a basic feasible solution.

and prove fundamental

Programming problem.
b)Solve the following LPP by using Big M-method.

Maximize
subject to

L= Xpt ._""."[_1 t _'.-'..l'_: —Xy
Xy .-.:‘.1'_1 ¥ .;.'l.'_r 15
2xitixd +5x: . 2
% B .:’.'f: bixy Xy )

X5 X3 X5, Xy =0}

Use Two-phase Simplex method to

Maximize

£= 5.\.'.1 -1r.'|.'_1 Ll _‘:J.'I;

Subject to the constraints:

2xbxy -6y =20
ax;+ 3 +10x: <76
HJ.'J = jl’_‘ +h xg = M
X)X X =40

. a)Explain the origin and development of operations

in mathematical

theorem of Linear

b) What is degeneracy? How vou will resolve it?

P.T.O.
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. a)Define standard primal problem and also give various

steps involved in the formulation of a primedual pair.
bjUsing the dual, solve the following LPP:

Maximize Z = 3x; -2x;

subject to  x, <4
Xa =f
X+, <5
~x:5-f
Xy xa= )

. a)State and prove complementary slackness theorem.

b)Obtain dual for the following LPP:
Maximize £=2 XpF jI;! ""Iﬁl’j
subject to  Jx, + 6x;-x; 53
2wy b xat Axy = 4
I,'-.'FI: + 3.!.'] <.
'j.f,'"j.\.’: + ?IJ =1l
2z =0

. a)Write dual simplex algorithm te solve the given LPP.

bjUse dual simplex method to solve the LPP given below:
Maximize Z£=x;+x3
subject to 2y, +x: 24
Xt =7
Xpoxe=fl

a)What are the major steps involved in Revised simplex
algorithm?
bjUse revised simplex method to solve the following LPP:
Maximize Z=3x;+2x+ 5
Subject to the constraints:
At Do+ < 430
3.7{; + 2.1'3 = 460
X + -r!.k'; 5 420
X, x5 0=0

P.T.O,
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9. a)Define Loops in transportation tables and give its
remarks in detail.
bjFind the optimal solution for the following
transportation problem by using least-cost method.

Dll D; .Dj- Dy Cﬂpﬂc‘fl:}'

0, S T N 6
0, § 3 2 0 8
0, 0 2 2 U 10

Demarnd 4 # & i

Where O, and D) denote the it origin and j** destination
separately.

10.a) Explain unbalanced transportation problem with all
necessary details.

b) The XTZ company has 5 Jobs 1, I, ], IV, ¥V to be done
and 5 men 4, B, C, D, £ to do these jobs. The number of
hours each man would take to accomplish each job is
given by the following table:

B C D E

| 3 147 19 20
i 42 43 16 I7
i ir 1 Ir I3
IV 3 ] 8 I
vV 3 ) & 1

Work out the optimum assignment and the total
minimum time taken.



MODEL QUESTION PAPER

M.Sc., MATHEMATICS (PREVIOUYS)

PAPER V - TOPOLOGY

Answer any THREE questions
All questions carry equal marks

.a) Let X ={a.b,c.d.¢}. Test whether

r =X ¢ a.b,c)la,b,d), a,bec,d}| is a topology on X,

b) Prove that is 4 and £ are subsets of a topological space
(X,r), then (AUB)=A"VUB",

.a) Prove that any class 4 of subsets of a nonempty \ is

the sub base for a unique topology on X.

b) Show that every second countable space is also first
countable,

.a) Define a compact topological space. Show that

continuous images of compact sets are compact.

b)Show that every closed subset of a compact space is
also compact.

. a) Prove that every compact Hausdorff space is normal.

b) If 4 is a compact subset of a Hausdorff space X and
p# A then there is an open set & such that peGc .

. &) Show that a complete regular space is also regular.

b) Prove that every second countable normal 7, —space is
metrizable.

.a) Show that a finite subset of ¥ —-space X has no

accumulation points.
P.T.O.
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b) Let F, and F, be disprint closed subsets of a normal

space X. Then show that there exists a continuous
function f: X —[0,1] such that f[£]=(0) and f[#]=1.

. a) Prove that the Euclidian space R"™ is connected,
b} Show that if l.—l JI is a class of connected subsets of ¥

such that no two members of it one separated then [/ 4
is connected.

,a) Prove that the components of a totals disconneocted
gpace X are the singleton subset of X.

b) Show that a totally disconnected space is Hausdorff,

. &) State and prove Welerstrass approximation theorem,

b} Prove that if the components of a compact space are
open then there are only a finite number of them.

10. Establish the extended Stone-Welerstrass theorem
g



