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The figures, in the right-hand margin indicate marks.

‘The notations and symbols have (heir. usual meanings.

1.  Answer any ten questions: : 2x10=20

i)

vi) |

If f(x+y)=f(x)+ f(p) forallx,y € Rand f
is continuous at a point of R, prove that f is

uniformly continuous on R.

Find the derived set of the set A= {-:; ne N} )

Is every bounded sequence convergent? Justify
your answer.

Prove that the function, |
x?cos(1/x?), x#0

' isA differentiable

f(x)f{o’ ». %=0

on R.
State the Sandwich theorem for sequences.
Using the Mean Value Theorem, prove that

0< %log(%‘l) <1, forx > 0.
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vii)

‘Find the limit of the sequence {u,}, defined by

ii) Provethata continuous functiononaclosedand - -
[y Lo _ bounded interval is uniformly continuous. 5
A u =12 and tyy =<2, fornz1. iii) Define a Cauchy sequence and prove that every
viii) Prove that the union of two open sets in R is an Cauchy sequence is a convergent sequence.
' open set. ' ' : S 1+4
: . . : oo . . o % 1yt
ix) Test the convergence of the series Z("_')"”_ : iv) Prove that the alternating series 21( 1‘) u,
: 2+ . ' ’ . = s
o : i converges, where {u,} is amonotone decreasing -
x)  Prove that the function f : (0,1) > R defined sequence of positive real numbers with
by f(x)=1 isnot uniformly continuous. limu, =0, - : -5
. ' . . n—yec : L
xi) Prove that the Cauchy's root test for a series v)  Define the limit point of a set.§  R. Show that
d - the set of integers Z has no limit point. ~ 1+4
Y u, isinconclusive when limu!/” =1 vi) State the Monotone convergence theorem. Show
n=1 , _ n—s00 " that the sequence {x,}, defined by x,= 1;
xu)- P_rov.e that every Lipschitz function is uniformly x,.,=+2+x,, V, €N, is convergent. Also, -
continuous. o ntl. " : T
xiii) Find the supremum and infimum of the set find limx,. ' o -1+4
- : ’ " n—yoo o ‘
A= {1+%:n € N}. 3. © Answer any two questions: . 10%2=20
Cen ‘ i ) hy convergence criterion for
_ T v . . i) . a) StatetheCauc ‘ !
xwv) Test the convergence -of the series .~ sequences and hence prove that the
2 . ’ )
xv) Does a function that satisfies the Intermediate- x, =1 +%+%+"-+'}I does not converge.
value property on [a, 5] have to be continuous - 144
on [a, b]? Justify your answer. ‘ b) Test the convergence of the following
Answer any four questions: 5x4=20 series: :
i Prove i : . . . -y :
) e that the Intersection of an arbitrary family i) Z_';, peR
~of closed Sets is a closed set, Is the unjon of an , =y '
jlrblf;ary,famlly of closed sets.always closed? " - , . ‘
ustity your answer, _ 342 if) l-;27 - 349
n= .
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b)

. iii) a) |
b)
iv) a)
By

301/Math(N)

by f(x)={-

Show that the function f: R — ]R defmed' .
, ifx is rational,
—1 ifx is irrationa],

is discontinuous at every point of R. 5
State and prove the Lagrange mean value
theorem. 5
Prove that the sequence {x,} defined by
X =7 and x,,, =[7T+x, foraltn>1

converges to the positive root of the

equationx?—x-7=0. 5

Prove that if a, a,, a,, ..., a, are real
numbers such that "0 +“l+ Gt ”-u

+a —0 then thene exmts at least one
real x between -0 and 1 such that

agx" +ax" +.. +a,=0. -5

If the sequence {xn} converges to /, prove

X+ Xy+. X,

that lim =/. Is the converse
H—o0 ’
true? Justify your answer. 5
State and prove the Bolzano-Welerstrass
theorem for sets. 5
(4)




