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(b) Prove that a set is compact if and only if
( Sth Semester ) every infinite subset thereof has a limit
point in the set. 5
MATHEMATICS
SIXTH PAPER (MATH-352)
UNIT—II

( Real Analysis )
3. (a) Prove that the range of a function

Full Marks : 75 continuous on a compact set is
Time : 3 hours compact. 7
(b) If
( PART : B—DESCRIPTIVE ) )
5 (Y #0,0
( Marks : 50) Foy)=1x2+y2-x’ I
The figures in the margin indicate full marks 0, (6 y)=(0,0)

Jor the questions then show that f is not continuous at

Answer five questions, taking one (©, 0). 3
from each Unit

4. (a) Prove that a function continuous on a

UNIT—I . : '
compact domain is uniformly
1. State and prove Lindelof covering theorem. continuous. 6
2+8=10
(b) 1If

2. (a) Let {G,} be a sequence of non-empty 3xy, (xy)#@2 3
_ flxy)= { C ’
closed sets such that 6, (xy)= 23

() Gni1CGp Yn then show that f has a removable

(i) G; is bounded discontinuity at (2, 3) and redefine the
Then prove that the intersection function to make it continuous. 4
NG, , ne N, is nonempty. S
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5. (a)

(3)

UNIT—III

If w,u,,us,...,u, are functions of
Y1, Y2, Yz, - Yn and yy, Yo, Y3, -, Y are
functions of x, x5, x3,..., X, then
prove that

(U, Uy, Ug, .., Upy)

9(xy, Xo, X3, ..y Xp)

(b)

(b)
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_ 9wy, ug, Uz, ey Up) AWy, Yo, Y35 -0 Yn)
a(yl’ Yo, Y3zs - yn) a(xp Xy X35 eees xn)

Prove that a function which is
differentiable at a point is also
continuous at the point. 4

Consider the function f :R? 5 R

defined by

2
Xy .
—~ _ , if x#0
fley)=1 x? +y*
0, if x=0
Show that the directional derivatives of

f at (0, 0) in all directions exist but the
function is not continuous at (0, 0). S

Prove that a function which is
differentiable at a point admits of partial
derivatives at the point. S

( Turn Over )

7. State and prove Schwarz’s theorem.

8. (q)
(b)
9. (q)
(b)
G7/142a
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UNIT—IV
2+8=10

Show that for the function

x2y2
A A ) 070
foay)=]x2 g2 0 YO0
0, (% y)=(0,0)

fxy©,0)=fy(0,0), even though the
conditions of Schwarz’s theorem are not
satisfied. 6

Examine the function
floy) =y +x’y+ax?

for extreme values. 4

UNIT—V

Prove that the space R™ of all ordered
n-tuples with the metric d, where

2

M&w{gm—wﬂ

is a complete metric space. 8

Give an example to show that the
intersection of an infinite number of
open sets is not open. 2

( Continued )



(S)

10. (a) Show that every compact subset of a
metric space (X, d) is closed. 7

(b) Prove that every closed subset of a
compact metric space is compact. 3
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V / MAT (vi)

2016
( Sth Semester )

MATHEMATICS

SIXTH 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. Every infinite and bounded set has at least one limit
point. This is the statement of

(a) Bolzano-Weierstrass theorem [
(b) Heine-Borel theorem L]

(c) Lindelof covering theorem L]
(d) Cantor intersection theorem L]
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(2)

2. If E c R", then a point a € R" is called a limit point of E,
if every neighbourhood of the point a contains

(a) an infinite number of points of the set E L]
(b) a finite number of points of the set E ]
(c) no point of the set E U

(d) None of the above L]

3. If lim f(x)=b, where x=(x1,x), a=(aj,as),
xXxX—a

b = (by, bg) and f =(f1, f2), then

(@ lim fi(x)=by O
xX—a

(b) lim fo(x)=ay O
xXx—a

(c) lim fq(x)=b; and lim fy(x)= by [
xXx—a x—a

(d) None of the above L]

4. A set is said to be compact if it is

(a) bounded [

(b) both bounded and closed 0
(c) open L]

(d) None of the above L]
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(3)

5. If u=cosx, v=sinxcosy, w=sin x siny sin z, then
d(u, v, w)
d(x, y, 2)

is equal to
(a) sinSx sin2y sinz L]
(b) sin x sinzy sinz L]

3

(c) —sin”x sinQy sinz 0

(d) None of the above [

6. If

2 2
flxy)= xy(ﬁ} (x,y)#(0,0)
0, (%, y) = (0, 0)

then f(x, 0) is equal to

(a) x ]
(b) y O
(c) O O
(d) None of the above ]

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)> fycla, b) O
(b) fxyla, b) < fyxl(a, b) u
() fxyla, b)=fyxla, b) O
(d) None of the above [
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(4)

8. The function f (x, y)= y2 +4xy + 3x? + x> has

(@) a minimum at (0, O) L

(b) a maximum at (0, O) U

(c) neither a minimum nor a maximum at (0, O) L
(d) None of the above 0

9. Let (X, d) be a complete metric space and Y be a subspace
of X. Then Y is complete if and only if it is

(a) closed in (X, d) 0

(b) open in (X, d) U

(c) both closed and open in (X, d) 0
(d) None of the above L]

10. Let A and B be two subsets of a metric space (X, d). Then

() AcB=BCA O
() AUB=AUB O
(0 AnB=AUB O
(d) None of the above L]
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SECTION—DB
( Marks : 15)

Each question carries 3 marks

Answer the following :

1. Show that a set is closed if and only if its complement is
open.
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2. Define convex set and state the intermediate wvalue
theorem.
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(7))

3. Show that the function f, where
X3y

fxy)= x2+y2

0, (% y)=(0,0)

(% y)# (0, 0)

is continuous at (0, 0).
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(8)

4. Give an example of a function f (x,y) such that the
conditions of Young’s theorem are not satisfied but
Fxy(0,0) = fyx (0, 0). Justify it.
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5. In any metric space (X, d), show that the union of an
arbitrary family of open sets is open.
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