GANPAT UNIVERSITY
M.Sc. Second Semester Examination (C.B.C.S) April-May, 2014
Subject: Mathematics
Paper: MMA 201 RAS Real Analysis

Time: 3 hours Total Marks: 70
Instructions:
1. Attempt any three questions from each section, of which question No. 4 and 8 are
compulsory

2. Answer each section in separate answer book.

SECTION: I

Q-1.(a) Prove that outer measure of a closed interval is its length.

(b)  Prove that any sequence in an algebra can be considered to be disjoint.

Q-2.(a) Show that E is measurable iff there is a G5 —set G with E ¢ G and m*(G — E) = 0.

(b)  Prove that sum and product of two measurable functions are also measurable.

Q-3.(a) State and prove Littlewood’s third principle.

(b)  Under what situation a bounded function on [a,b] is Riemann integrable? Justify.

Q-4.(a) State and prove Fatou’s lemma.

. 5 nx
()  State Bounded convergence theorem and hence evaluate lim,o, [, —5=
2 1+n?x?

SECTION: 1I

Q-5.(a)  Show that every absolutely continuous function is the indefinite integral of its

derivative.
(b)  Prove that the Lebesgue integral of a non-negative measurable function generates a
countably additive measure.

Q-6.(a)  State and Prove LDCT. Explain its meaning.

(b)  Suppose f is bounded measurable on [a, b] and F(x) = f:f(t)dt + F(a). Then
show that F' = f a.e.on [a, b].

Q-7.(a)  Suppose f is absolutely continuous function and f'(x) = 0 a.e.on [a, b]. Then

show that f reduces to a constant.
(b)  Define convergence in measure.Give an example of it. Show that if f, — f in
measure then there is a subsequence {f;,, } of {f,,} converging to f a.e.

Q-8.(a) Define Function of bounded variation and show that monotonically increasing

functions are of bounded variation,
(b) State and prove Jordan Lemma.
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GANPAT UNIVERSITY
M.Sc. Mathematics Sem-11 Examination April-May, 2014
Course: MMA 202 GTP General Topology

Time: 3 hours |

Instructions:

B

[§8)

[Total Marks: 70

Standard notations and usual conventions are followed.

Attempt any three questions from each section, of which question No. 4 and 8 are compulsory

Answer each section in separate answer book.

Q.1

Q.2

Q.3

Q.4

SECTION: 1

(a) Define lower limit Topology. Show that the lower limit topology on R is strictly finer

than the standard topology on R.

(b) Show that product of two Hausdorff spaces if Hausdorff

(a) Let X and Y be metric spaces and fa mapping of X into Y. Then show that f'is
continuous if and only if x, — x & f(x,)— {(x).

(b) Let X, be a convergent sequence in a topological space X .Show that it

converges to a unique limit if X is Hausdorff.

(a) With usual notation show that A =Aud’

(b) State and prove the pasting lemma. Give an example of it.

Write answer of following questions.

(a) Define Int(A); interior of a set And Bd(A); boundary of a set A.

(b) Show that (i) Int(A) " Bd(A)= ®
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(i) Int(A) U Bd(A) = A .
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Q.6

Q.7

Q.8

SECTION:UI

(2) If X and Y are connected spaces then prove that the product space X X Y is
connected. Deduce that the finite product is also connected.

(b) let A be a connected subspace of X If A © B < 4 ,then show that B is also
connected.

(a). Define a path connected space. Show that a path connected space is
connected. Give an example to show that the converse is not true in general.
(b) f X and Y are compact spaces then prove that the product space X x Vis
compact.

(a) Define components and path components of a topological space X.Show that
path components of X are path connected disjoint subspaces of X whose union is X
such that each nonempty path connected subspace of X intersect only one of
them.

(b) If the space Xis not compact and Y is its cne point compactification then prove
that X = Y.

Answer the following questions.

(a) Let (X,d) be a metric space. Show that d; defined by di{x,y)=d{x,y)/ [1 + d(x,y)] isalsoa

metricon X. Is (X,d;) a bounded metric? Justify your answer?

(b) Show that the union of two connected scts is connected if they have a common point.
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Time: 3 hours

GANPAT UNIVERSITY

M.Sc. Second Semester Examination (C.B.C.S) April-May, 2014

Subject: Mathematics
Paper: MMA 203 FSV Functions of Several Variables

Total Marks: 70

Instructions:
1. Attempt any three questions from each section, of which question No. 4 and 8 are
compulsory

2. Answer each section in separate answer book.

Q-2.(a)

(b)

Q-3.(a)

(b)

Q-4 .

SECTION: 1

Prove that < x,y >| < |x|| »|;¥x,y € R" and show that equality

holds if and only if x and y are linearly dependent.

If f:R" > R"is differentiable ata e R", then there is a unique
linear transformation A:R" — R™ such that Df (a) = 4.

Prove that f: R” — R”is differentiable ata € R if and only if
each f' is differentiable atae R (1<i<m) and

Df (@)= (Df' (@), Df*(@)-... Df " (@)

If f:R* > Rdefined by f(x,y)= sin(x?),((x,y)€ R”) Then
find f (a,b)by using Chain rule.

Let /: 4> Rbe a bounded function and a € R . Then prove that
£ is continuous at a if and only if O(f, ay=0

Write answer of following questions.
1. Let Ac R"be arectangle and let f:A4— R" be continuously

differentiable. I there is a number M > 0 such that|D, f@|<M
(Vx & A”)then prove that lf(x)—f(y)l < nzMix - yl (Vx,ye 4)

2. Let A< R"be an open set and a € A . If the maximum (or
minimum) of f:.4 — Roccurs atae Aand D, f (a)exists then

prove that D, f(a) = 0. Is it converse true?
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Q-5.(a)

(b)

Q-6.a)

(b)

Q-7.(a)

(b)

Q-8.

SECTION: I

Define: k-tensor, Tensor product, alternating k-tensor, Alt of k-
tensor. Wedge product, Vector field, k-forms.

Prove that (i) f(S+T)=f"S+ 1T
(i) f(S®&T)=f'SQFT

If we A"(}) then prove that dl1(m) =w.

If we A"(), ne AN'(V), ue A"(V) then prove that
(A A=A (AW

Prove in usual notation dim(/\" (V)) = (:) ‘
Show that df isa I-formon R" Let f:R” >R" bea

differentiable function. Let F = £ then

Fidx'y=%"D f'ds' (1i<m).
=1

Write answer of following questions.
1.1t £ - R" —» R™is differentiable atw € R, then each D, f"(a)

exists for 1< <m, 1< j<n and ‘/"(a:)=[D/,/"(cz)]

THX 7

2.Let /iR — R'defined by £(x) = (x",x" +x7,(x*)*) where
x=(x',x")e R*.Find f (b) where h=(1,0)e R’
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Seat No. :........

GANPAT UNIVERSITY
M.Sc¢. Second Semester Examination (C.B.C.S) April-May, 2014
Subject: Mathematics
Paper: MMA204MPD (Method of Partial Differential Equations)

- Tiae: 3 hours Total Marks: 70
[nstructions:
1. Attempt any three questions from each section, of which question No. 4 and 8 are
compulsory.

2. Answer each section in separate answer book.

SECTION: 1

Q-1  [A] Solve(D?—DD +D —1)z = cos(x +2y) +e”. 07

[B] Solve (x2D? —y2D? + xD — yD)z =logx. 07
Q-2 [A] Classify the equation and convert it into canonical form 07

4r — yot = 3y°q.
2 2
(Bl Reduce x?2 i +y? 2% = 0 to canonical formand Solve. 07
: dx dy?

Q-3 [A] Solve r - tcos?x + ptanx = 0. By Monge’s Method. 07

[B] Solve x?r+ 2xys + y?t = 0. By Monge’s Method. 07
Q-4 Write answer of following questions.

[A] Eliminate the arbitrary functions f and g from 03

z=flx-y)+glx+y)

[B] Prove that if aD + D"+ y is a factor of F(D, D) (a # 0), then 04

Y " .
e a* @(fx — ay) is asolution of F(D,D )z = 0, where ¢ 1s an
arbitrary function of a single variable £ .



Q-5

Q-6

Q-7

Q-8

[A]

(B]

[A]

SECTION: 11

Solve 3r+4s+4t+ (rt —s%) = 1. By Monge’s Method.
Discuss the Neumann ianterior B.V.P. for a circle.

: . . .9y av .
Use Separation of variable to solve equation 55 = 57 Given that

V=0 whent—omaswellasv=0at x=0andx =1 .

State Harnack’s Theorem and Prove it.

State and prove maximum principle.

. . atv | 3%y | 3% .
Transformation of Laplace equation —— + -+ — = 0 into
ax% = dy dz°

Cylindrical Coordinates.
Write answer of following questions.
State Green’s theorem.

Solve » 4+t — (vt — s?) = 1. By Monge's Method.

07

07

07

03

04



GANPAT UNIVERSITY
M Se. Second Semester Examination (C.B.C.S) April-May, 2014
Subject: Applied Linear Algebra
Paper: MMB-205 ALA

Fie: S hours Total Marks: 70
Bistructions:
I Atempt any three questions from each section, of which question No. 4 and 8 are
compulsory
2 Answer each section in separate answer book.

SECTION: 1

€)-1 (A Prove thatif 707 >} is a homomorphism theh 07
(i) Kerl Isasubspace ot U
(iiy 7 Is an isomorphism iff Kerl =1{0 }

(B)YIf 1 and ¥, are subspaces of a finite dimensional vector

: 07
space T then show that
Jinc = = dimon, +dim W = dim(W, W)
A (A) Show that i1 iy a finite dimensional vector space over F 07
then 7 e 4¢} ) which is right invertible need not imply left
invertible.
. o T . 07
(13)Prove that 11§ be a finite dimensional vector space over /”and
/e Ai1y then /s regular iff 7 is onto.
Q-3 (A} Prove that If )7 is a finite dimensional vector space over F 07
then any two bases of ' have the same number of elements.
(B) Show that If p(x)is minimal polynomial for T'e A(V') and
S o 417y is invertible then p(x) is also minimal polynomial for 07
AN
(- Wette answer of following questions.

LIl 4 e [ s a characteristic root of 7€ A(V), then show that Ais 03
a root of the minimal polynomial of 7°.
04

> Find the matrix /) with respect to basis Lx,x” +x°.




I
~
5
RN

(3) 10 dim_ 1 =nand T e A()) hasall its characteristic roots in

IR D)
(A BYy=1rA+ 1B

i

SECTION: 11

- alrA

A8y = r(BA).

eF . B=(f),,€F, and A e [, show that

F then show that 7 satisfies a polynomial of degree n over £

(A et

7 e by Suppose b = ®

o

' he o linite dimensional vector space over Fand

I',. where 7.V, arc subspaces of V

iavariant under 7. Let7 /¥, =1, T/, =T, and minimal

poivnomial for 7 be p(x)e F[.\'].ie {1.2} then show that

minimal pohvnomial for 7 over F s least common multiple of

P iy

(B3)Prove that It 7 e A} ) is unitary iff 7 takes an orthonormal

basie of T into an orthonormal basis of F

CAs Show that £ o A7) Ts umtary iff TT =1d

i
A

then 7T(vy =10
Write answer of following questions.
[ Show that #+(4B) need not be equal tordurB
> porall A.BcF and A€ £ show that

I

{

N

i)

B

13y Prose e U 7 is Hermition and 7% (v)=0, for some k x|

2. (Ad) =14
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