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UNIT—II

3. (a) State and prove intermediate value
theorem of a real valued function of
several real variables. 1+5=6

MATHEMATICS

Paper : MATH-352
(b) Prove that the function

l+i+...+i, ne N
11 2! n!

( Real Analysis )

Full Marks : 75

Time - 3 hours is not continuous at (0, 0). 4

( PART : B—DESCRIPTIVE )

( Marks : 50)
4. (a) Define limits of functions of several
variables. Let

lim f(x)=b and b= (by, by, ..., by),
xXxX—a

The figures in the margin indicate full marks
for the questions

Answer five questions, selecting one

from each Unit =01 for o )
UNIT—I then show that ;lclg}z filx)=b;, 1si<m.
2+5=7
1. (a) Prove that every open cover of a
compact set admits of finite subcover. 6 (b) Show that the function
(b) Show that a set is closed if and only if 2= y2
its complement is open. 4 flxy)= 22
Xty
2. State and prove the Bolzano-Weierrstrass has repeated limits. 3
theorem for the subsets of R™. 2+8=10
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UNIT—III UNIT—IV
5. (o) Given 7. State and prove Young’s theorem. 2+8=10
Xy
—— (ky)#00 8. (a) If
Flo ) ={[x2 + 42 @
O’ (x7 y)z(09 O) (xQ +y2)tan_1(y) s xz0
fley)= *
Show that f is continuous, possesses Y= 5
partial  derivatives but is  not Ey ’ x=0
differentiable at (0, 0). 6
then show that f,, (0, 0) # £, (0, 0). S
(b) Let
) (b) Show that the function
XYy
a4 9 (X,y)?f(O,O) = +_ 2 2
oY) =1x* 442 floy)=2x" -3x"y+y
o, (% y)=1(, 0) has neither a maxima nor a minima at
0, 0). 5
Show that f has a directional derivative ©.9)
at (0,0) in any direction =( m), UNIT—V
12 +m? =1 but f is discontinuous at
©, 0). 4 9. (a) Let X be the set of all sequences of
complex numbers. Show that the
6. (@) Prove that a function which is function d defined by
differentiable at a point admits of partial 1 |x, -y, |
derivatives at the point S d(x, y) = 7n—yn’
' 2n (1+|xn _ynl)

(b) Show that the functions u=x+y+z Vx={x,}, y={yp,t € X
v=x-y+z w=x°+y’+z°>-2yz are is a metric space. 5
not independent. Find the relation
among them. 5 (b) Prove that every compact subset A of a

metric space (X, d) is bounded. )
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(S)

10. Define complete metric space. Let X be the
set of all continuous real valued functions
defined on [0, 1] and let

dix, y) = [ 1x(6) - ylt) | dt, % ye X

Show that (X, d) is not complete. 2+8=10
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MATH/V/06

2017
( Sth Semester )

MATHEMATICS

Paper : MATH-352

( Real Analysis )

( PART : A—OBJECTIVE )

( Marks : 25)

Answer all questions

SECTION—A
( Marks : 10)

Each question carries 1 mark

Put a Tick M mark against the correct answer in the box
provided :

1. In R2, the limit point of the set Q2 ={xy):xeQ, yeQ}
is

(@ (0, 0) u
(b) (L1 O
(c) every point of R? U
(d) None of the above L]

/223
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(2)

2. If every limit point of a set belongs to the set, then the set
is

(a) closed L]

(b) open ]

(c) derived (]

(d) None of the above 0

3. A function f(x, y) is said to be continuous if
(a) it is continuous at isolated point only L]
(b) it is continuous at each point of its domain L]

(c) it is continuous at some deleted neighbourhood of
domain ]

(d) None of the above L]

4. The range of a function continuous on a compact set is

(a) cover 0

(b) subcover L]

(c) compact L]

(d) None of the above L]
MATH/V/06/223
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(3)

5. If a real valued function f defined in an open set A c R"

possesses first order partial derivatives at each point of D
and the functions Dif, Dof, ... D,f are all continuous,
then f is

(a) derivable in A ]
(b) partially derivable in A L]
(c) continuously derivable in A ]

(d) not derivable in A ]

6. lim JXthy)l-flxy)

if exist is called the partial

h—0 h ’
derivative of f with respect to
(@) x at (a, b) 0

(b) x at (x, y) 0

(c) y at (a, b) 0

(d) y at (x y) u

7. If (a, b) be a point of the domain contained in R? of a
function f such that f, and f, are both differentiable at

(a, b), then
(@) fxyla, b)# fyxla, b) [
(b) fxyla, b)= fyxl(a, b) [
(¢) fxy and fy, do not exist at (a, b) U
(d) None of the above L]
MATH/V/06/223
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(4)

8. When
Faxl@, b)- fyyla, b)—{fxyla, b)? <

0, fyx(a, b) #0,
fyyla, b)#0
then f is
(a¢) minimum at (a, b) U
(b) maximum or minimum at (a, b) U
(c) maximum at (a, b) U
(d) None of the above L]

9. The subset S ={(x, y): X2+ y2 <1, x,ye R} of R? with the

Euclidean metric is

(a) open L]

(b) closed L]
(c) bounded 0
(d) compact L]

10. If every Cauchy sequence of X converges to a point of X,
then a metric space (X, d) is

(a) compact L]
(b) interior 0
(c) complete L]
(d) closure L]
MATH/V/06/223
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SECTION—DB
( Marks : 15)

Each question carries 3 marks

Answer the following :

1. Prove that the union of a finite number of open sets in R is
an open set.

MATH/V/06/223

www.gzrsc.edu.in



(6)

2. Define convex set and uniform continuity.
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(7))

XoX3 X1X3 X1Xo
:—’ u2 :—’ us =

X1 X9 X3

then prove that J(uq, ug, uz) =4.
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(8)

4. State Taylor’s theorem for a real valued function in R".
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(9)

5. Let A be any subset of a metric space (X, d). Then prove
that A = A if and only if A is closed. (A is closure of A)

* k ok
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