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Group - A

Answer any two questions. 10 x 2 =20

Let the sequence {x,}, be defined as

follows :

x; =1 and xn+1:xn+xi, for all n>1.
n

Show that {x,}, is bounded below, strictly

increasing but not bounded above. 1 + 1 + 1
Let S be an infinite subset of R. If x be an
interior point of S, show that x is
accumulation point of S. 3

Let f:[a,b]—> IR be continuous in the

closed and bounded interval [ a, b |. Prove
that fis bounded in [ a, b |. 4

n
Show that {(1 + %] } is convergent. 3

Let f:[a,b]>IR be continuous at

ce(a,b). Let g:(p,gq)—>(a,b) and

xg €(p,q). If xlin)lco g(x) exists and is
equal to ¢, show that xL_l;";Of(g(x)):f(c),
3
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3. (a)
(b)
(c)
4 (a)
(b)

Let S={xeR :3x>-10x+3<0}! and
T={xeR:cosx#0}.Show that Sand T
both are open sets. 2+2
Let { Jn (x) }n converge uniformly to f on
S(c R) and each f, is bounded on set S.

Prove that f is bounded on S. 3
Show that the series

3_4 + 5.6 +... is convergent but
273 ) 375 ) g

the series obtained from above by removing
the brackets is divergent. 2+1
Let & be an accumulation point of an

infinite set S( < IR). Show that there exists

a sequence of distinct elements of S, which

converges to §. 4
Let f:[a, b]—> IR be of bounded variation

over [ a, b]and [c,d]<][ a,b]. Prove that

fis of bounded variation in [ ¢, d |. 3
x, lyl|<]x]

Let xX,y)=

SRR AN

Examine the differentiability of fat (0, 0).
3
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(c) Let f:S— IR where S is open subset of
R? and (a,b)eS. Let f, exists at (a, b)

and fy be bounded in a neighbourhood of

the point ( a, b ). Prove that fis continuous
at(a, b). 4

Group - B

Answer any three questions. 6x3=18

Define closure of any set S( < IR). Show that the

closure S is a closed set and S is the smallest
closed set containing S. 1+2+3

Let f(x)=[x]. Show that fis not continuous at

any point of N but fis continuous on R \ N .
2+4

Let {a,}, be positive-termed decreasing

sequence and xlimoo a, =0. Show that the

series Z (—l)n_lanL is convergent. Can we drop
n

Lim

the condition X o> o0

a, =0 ? Explain. S+1

X 2
Show that the series Ze_n X converges
n=0

uniformly for x>a >0.

RSEREERE

EMT-VII (UA-135) 2

9.

10.

11.

12.

13.

If fbe of bounded variation over | a, b | and there
exists positive real number A such that

|f(x)|=2A for all xe[a,b], prove that % is

also of bounded variation over [ a, b |.
Let V = F(x,y) be twice differentiable function

and ng(ev +e’), y E(ev —e7Y). Show that

2
1 1
V)CX — Vyy = Vuu __2VUU +EVu .
u
Group - C
Answer any four questions. 3x4=12

Assume that f(x,y)=1+xy—-In(e’™¥ +e™Y)=0

defines y as a function of x. Using the formula

for j—i in terms of f, and f,, show that

d’y _ 2y

a2 K2

If £(0)=0, f'(x)= 12, prove without
1+x

using the method of integration that

f(x)—f(y)=f(1x+‘x~’; j xy #-1.

Let A=[0,0) and B, =(-1,n) where nel.

a0
Justify : U B, covers A but no finite sub-

n=1

o0
collection of U B,, can cover A.
n=1
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14. Examine whether xL;mOO sinx exists or not.

15. Let A and B be two non-void bounded
above subsets of R. Let C={x+y:xec A,y B}.

Let SupA=M;, SupB=M,. Show that
SupC =My +M,.

16. Define a Cauchy sequence in IR Let

n
Xp = Z # for all n. Show that {x, }, is not a

Cauchy sequence. 1+2

00
17. If f(x)= ZQ_ncos(Snrcx), x € IR, show that
n=0

f(x) is continuous everywhere.

18. Find the interval of convergence  of
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