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Exam. Code : 211003
Subject Code : 5497

M.Sc. (Mathematics) 3.d Semester

FUNCTIONAL ANALYSIS-I

Paper-MATH-S71

Time Allowed-Three Hoursl [Maximum Marks_l00

Note :- Attempt any TWO questions from each unit. All
questions carry equal marks.

1.

UNIT-I
If M is a closed linear subspace of a Banach space N,
show that the quotient space N/M with norm defined
by'

ll x+Mll :inf{ll x+mll :meM}
is a Banach space.

Show that a complete subspace of a normed linear
space is closed. Give an example of an incomplete
normed linear space.

If f and g are in Lp with I ( p S m, show that
f + s e Lp and ll f + e ll, < ll f llo + ll e ll,.
Show that a normed linear space X.is complete if
every absolutely summable series is summable in X.

2.

3.

4.
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18. If M is a linear subspace of a Hilbert space, show that

M:MreMisclosed.

19. Show that every orthonormal set in a Hilbert space is

linearly independent but converse is not true'

20. Suppose H is a Hilbert space and y e H' Show that

there exists f, e H* such that ll I ll : ll y ll' Show also

that given any f e H* there exists y € H such that

f(x):<x,Y>forallxeH'
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Exam. Code z 211003
Subject Code : 5498

M.Sc. Mathematics 3'd Semester

MATH-572 : TOPOLOGY-I

Time Allowed-3 Hoursl [Maximum Marks-100

Note :-Attempt two questions from each Unit. All questions

cany 10 marks each.

UNIT_I

1. Prove that Int (A) : C (a(")) for any set A, where

C(A) denotes the complement ofA in X. Further prove

that A is open if and only if A: Int (A).

2. Prove that every separable metric space is 2'd countable.

3. Let X and Y be topological spaces and f: X + Y a

map. Prove that if f-tB) c f-'1n; for every B c Y,

then inverse image of each closed set in Y is closed in X.

4. If Y is a space satisfring the second axiom of countability,

then prove that every open covering {U"} has a countable

subcovering.

UNIT_II

5. (r) Define a connected space and prove that continuous

image of a connected space is connected.

(ii) Prove that a topological space is locally connected

if the components of every open subspade of X are

open in X.
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>1k(U^.code : 211003
: 5501Subject Code

' "\,
' M.Sc. (Mathematics) 3td Sernester

STATISTICS-I
PaPer-MATH-s77

Time Allowed-Three Hours] [Maximum Marks-100

Note :- Attempt TEN questions in all, selecting TWO
questions from each unit. All questions carry equal

marks.

UNIT_I
1. (a) What are the criteria of a good measure of the

central tendency ? Also prove that the sum of the

squared deviation is least when taken from the

mean.

(b) The average salary of male employees in a firm
was Rs. 5,200 and that of females was Rs' 4,200'

The mean salary of all the employees was

Rs. 5,000. Find the percentage of male and female

employees

2. (a) What do you mean by skewness and kurtosis

of a distribution ? Describe briefly their
measures.

(b) The standard deviation of symmetrical distribution

is 5. What must be the value of the fourth central

moment in order that the distribution be

(i) Leptokurtic (ii) Mesokurtic (iii) Platykurtic ?

4480 (21 t 7 ) / BSS- 2 83 2 0(Re) (Contd)
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(b) Given that X : 4Y + 5 and Y : kX * 4 are the

lines of regression of X on Y and Y on X

20.

respectively, show that 0 < 4k < 1' If i :'*,

find the means of the two variables and coefficient

of correlation between them.

(a) Define correlation ratio '4*, and prove that

1 > n1" 2 r2, where r is the correlation coefficient

between x and Y.

(b) Obtain regression equation of line of Y on X for

the following distribution :

Y -Y
f(x,y): ffiel*. ;x,Y)0.

1480(2 I I 7)/BSS-28320(Re) 1100
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Lcu, - 3 -l z_t L_t) nr 1)-.

Exam. Code : 211003
Subject Code : 5502

M.Sc. Mathematics 3d Semester

OPERATIONS RESEARCH-I

Paper-MATH-s78

Time Allowed-3 Hoursl [Maximum Marks-100

Note :- Atteimptten questions in all, selecting /wo questions

from each unit. All questions crury equal marks.

UNIT-I
1. Show that the following system of linear equations

has degenerate solutions :

2x,+x._ x-:2
3x,-2x-,+Xr:3

2. Use Simplex method to solve the following Lpp :

Maximize z:2x, a 5xz

subject to

xl + 4xr< 24

3x, * xr<21

'K, *xr<9

x,.x")0

4481(2tr7)tBSS-28321(Re) I (Contd.)
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