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The figures in the right-hand margin indicate marks.

Notations/Symbols have their usual meanings.

1.  Answer any ten questions: 2x10=20
a)  Define "countable set" with an example.

b) If S be a non-empty subset of the Set R of real
numbers which is bounded above with

supremumM, then show the set
{x eR:—xe S }
is bounded below and find its infimum.

c) Show that the set of all natural numbers is not

bounded above.

d) Find all cluster points of the set {l :neN }

n
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g)

h)

1)

k)

444/Math.

Show that the sequence {sinnx} is bounded, but

not convergent.

Show that convergent sequence satisfies Cauchy

convergence criterion for sequence.

2

Show that the sequence {1 L } converges
_l_

7’12
to 1.

If {x,} is a convergent sequence and c is a real

number, then show that the sequence {cxn} is

convergent.

n | .
Show that the sequence {r} 1S a monotone
n

sequence.

Find the sequence {s,} of partial sums of the

series

Show that the series
1 1 1
1+—+ P + ey +
2 202

is convergent with sum 2.

(2)



1)  Find radius of convergence of the power series

l+x+x"+x +...

m) Show that the sequence {x} is pointwise
convergent on (-1, 1].

n)  Show that the sequence {lj n}, x€0,2] is

X
not uniformly convergent on [0, 2].

0)  Show thatthe series 1+ x+x” +x* +..., x€[0, 1]
is pointwise convergent, but not uniformly
convergent in [0, 1].

2. Answer any four questions: 5%x4=20
a)  State and prove the Archimedean property of R.
b) If S and 7 be two non-empty bounded above

subsets of R with respective supremum values

p and g, then show that the set
S+T={s+t:s€S,teT}

is bounded above. Find the supremum of the set

S+T.

c) State and prove the squeeze theorem of
sequence of real numbers.
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d)

g)

3. Answer any two questions:
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Show that the sequence
n

State and prove the Cauchy convergence

is convergent.

criterion for series.
Show that the series

I 1 1

—+—+—+...,, p>0,

1”27 3F
is convergent if p >1 and divergentif 0< p<1.
State and prove Weierstrass' M-test for series

of functions.
10x2=20
1)  Show that [0, 1] is not a countable set.

11)  State Bolzano-Weierstrass theorem for
subset of real numbers. Give an example
of a unbounded set with infinitely many

cluster points. 6+(2+2)

1)  State and prove the Cauchy convergence

criterion for sequence.

i1)  Prove that every convergent sequence has

only one limit.
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1i1) Prove that every convergent sequence is
bounded. 5+2+3

c) 1) Ifaseries of positive terms is convergent,
then the sequence of its terms converges

to zero.

11)  State Cauchy's root test of convergence
of series. Prove that the series

1 1 1 1
l+—+—+—+—+...... ...

222 2
is convergent.

111) State Leibnitz's test of alternating series.
3+(2+3)+2

d) 1)  Show that the series

i coS nx
n(n+1)

n=1

is uniformly convergent for all real x.

11)  For the series

i /. (x), where
n=1

£ (x)=n*xe"" =(n- 1)2 xe U , x€[0,1],

show that
i.[fn(x)dxij{ifn(x)} dx 4+6
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