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1. (a) W9 A2foq «b1 Srrzge i | 1
Give an example of an uncountable set.
(b) G- (GG Topoyry oy | 2

Write the statement of Bolzano-
Weierstrass theorem.

()  3& @ NxN wi<zferht sty = | 3

Show that the set N x N is denumerable.
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M aeR WF a#0, B 409 Fq T
a? >0. 4

If aeR and a#0, then prove that
a? >0.

R 3 s=opfer of forar | 1
Write completeness property of R.
Z3 R == foran | 1

Write the set of limit points of Z.

% a, be R, @ (YA @

If a, be R, then show that

() lla|-|b||<|a-b]

(i) |a-b|<|a|+|b| 2+2=4
27 M A M xeR, @ n, e N a2

& [ i s 4

Prove that if x € R, there exists n, € N
such that x<n,.

<1/ Or

Ooq AZfSR It A e 1Ry I e
=, (@ A% SF S|y T Aoy w1 -

Find supremum and infimum if they
exists of the following set :

n
n+l

neN}
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3. (a)

(b)

e 1]

@B T AR @ o

Define limit of a sequence.

T9 SR R IR IR Gt NI 2AfSH
1 (R e @bl) -

Use the definition of the limit of a
sequence to establish the following limits
(any one) :

U lim( 2n )=O

n“ +1
(i) Lim (_%zl_) _2
n+l
() 2919 ¥ & RS ¥ 961 @91 5 ifgs <61 [
qfFI A |
Prove that a sequence in R can have
at most one limit.
(d) a9 9 q AP s & Sifie =11 @2
ToeicoR eI I 2
Prove that every convergent sequence is
bounded. Is converse of this theorem
true?
%1/ Or
o919 T @ <51 KR 23 S Hym &9
Wi\'ﬁllsl |
Prove that every bounded sequence with
a unique limit point is convergent.
24P/1164

{ Turn Over )



(&)

4. (a)

Write the range
{1)" Ine N}

(b) ST ASTA ToAeA fepa |

Write the statement
convergence theorem.

(c) A9 J
Prove that

n—oe N

Iim l(1+—1—+l+...
T s

<1/ Or
Ay a1
Find
lim x,
n—eo
I’'e
where
1

1
X =1+§+——+...

32

(d) FEEX T A9 F90

Prove Squeeze theorem.
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of the

sequence

2
of monotone
i l) =0
n 3
i T
3 n-1
4
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(e)

(b)

(d)
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oY iR eI Say 9 TF AN
Fq
State and prove Cauchy’s convergence

criterion.
¥2<1/ Or

@ DA X ={x,} UF Y={y,} T IR
MY TN GRIHE x SF y o SR A |
oE 2N P A X+Y OF XY G
x +y 9% xy ¢ AR = |

Let X ={x,} and Y ={y, } be sequences
of real numbers that converges to x and
y respectively. Then prove that the
sequences X +Y and XY converges to

x +y and xy respectively.

5N AR SR AT AEEA 59 ot |

Write the necessary condition for the
convergence of an infinite series.

ab1 fAeE oy Twrzad fordn |

Give an example of an alternating series.

AN AT @61 TrrERe oI |

Give an example of oscillating series.

1T Az 363 yRe SR TS TraEy S
A9 A7 |

State and prove Cauchy’s general
principle of convergence for series.
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(6)

() 299 TN @ FWNEE PR WIS @
1+r+r2+r3+..., r<13 3@ SR o

+ 000 FPIIR r>19 I | 3

Prove that the positive term of geometric
series 1+7r+72+r3 +... converges for

r <1 and diverges to + = for r > 1.

%<1/ Or

e @

fn(x) TnTx_z! XG[O, 1]

MR IE@ x=0T % % S{IFTT IRQ
RIS |

Show that the series for which

=2, xe 1)
l+n“x

cannot be differentiated term-by-term at
x =0.

6. (a) C'ﬁwct[1+2+3+ . CIACH SRR | 3

Show that the series 1+-1-+l+ is
5

convergent.
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7.

j

1 o 1o 1 1
e e +... CHAOR
®) T 31 (n -1t

wfeARel AH 4T | 3

Examine the convergence of the series

1+l+—1—+—1—+... : T
LIgED1 & 31 (n-1)!

wd R e ot T i s fRer [ 31
4x3=12

Test any three from the following series for
convergence :

(a) i (W—n}

n=1

L
n

(b) Y :—}—;tan

1.2 3.4 5.6
+ — + -
3242 5262 7282

()

2 3
(d) Ber s 3L, (x20)]
8 27
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(8) '
8. (@) e SN TN b Trrge &1 | 1

Write an example of conditional
convergent series.

n

(b) n@%(ﬂ)@%quWWl 3
S 71

Investigate the behaviour of the series

I
whose nth term is (L)
nn

* %k &
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