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The figures in the margin indicate
full marks for the questions.

1. Answer any ten questions : 1x10=10

{a) Find the infimum of the set

{l-ﬂ:uﬁﬁ}
n

(b) If A and Bare two bounded subsets of
~ 7, then which one of the following is

]
as

true?
() sup(AUB)=sup{supA, supB}
(i) sup(AUB)=supA+supB

Contd.
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(c)

(d)

fe)

(g)

)

(@)

iti) Sup[ﬂUBj=SUPA+SUPE
fiv) sup[AUB]=St:pA Usup B

There does NOt exist a rational number
X such that x? - 2. (Write True or False}

The set Q of ratio

nal numbers is
Uncountable,

Write True or False)

If I, =[G.%J for nei7, then nai, =7
el

The CONnvergence of il x, ) imply the
convergence of |x, |.

fWrite True or F alse)
What are the limi: points of the sequence

[x.], where Xn=2+(-1]", neit »

If {x,} is an unbounded sequence, then

there exists a properly

diverpent
subsegquence,

(Write True or Fraisej

A convergent sequence of real cumbers
is a Cauchy sequence,

Write True or Fralse)
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r "-?
() 1fO<a<)then WG

n-—+s

Z—I‘ is
(k) The positive term scrics e
convergent if and only if
iy, p>0
m p>1
i) 0<p<l

fivy ps<l (Write correct one)

r fa
) Defline conditionally convergent o
series.

m otone
! I lx ; is a convergent mon
f n

i Yn is
sequence and the series :z_',l

=
ver s i ‘tl'r yﬂ 13
conv gC['Il. !‘.l'l-l::l"l th:

also convergent. (Write True or False}
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g RN, S —
~ r r ; ent
{B)” Consider the serjes Y ——— __ i) Both {x,) and {y, } are converB
"=1n'“[ fi] and lim x, > lim Y,
h n? Lones neE
w i m
which nfarf:g o2l numbers under (iv) Both {x,}and (yn] are convergent
the aboyv _O"owing conditions does .
"C Scnes convergent ? and lim x, = lim Yn
T n-—=s+o

ﬁ.’ m:,l
fi] O<m<1 and p>1 5 Answer any five parts: 2x5=10

-~ .
i) 0<m<l and o {a} 1 aand barcrealnumbusandrfn-ﬁb,
-l then show that a<X(a+b)<b.
2n-7
fo) Let : {—'—_} is
{.rn! and {ynj be sequences of real () Show that the sequence |z, . 9 1
bounded.
numbers defined by x=1, u, d n
« X, +y Co20 fe) U {x.} converges in B, then show that
| =20_ dn
= 2 2 U=y, vnen lim x, =0
nw 1 n—es
hich one of the following is trye »
il {x})i - (d) Show that the series 1+2+3+...., is not
Lo 'S convergent, but {y | is not convergent.
nvergcm n
A (e} Test the convergence of the series :
@ iz 1 1.1 1

IS not conyer

Bent, but . - T,

con ' + +
vergent {y,,J 18 Z 2% 3%z a2
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(g)

(h)

3. Answer any four parts :

(a)

(b)

(c)

{d)

State Cauchy's integral test of
convergence.

State the completeness property of F and

Gind the 5”P{*1—:n EI‘I}.
n

Does the Nested Interval theorem hold
for open intervals ? Justify with a
counter example,

5x4=20

If x and y are real numbers with x <y,
then prove that there exists a rational
number r such that x<r<y,

Show that a convergent sequence of real
numbers is bounded.

Prave that |im (n #Jt 1.

l—m

{x,) be a sequence of real numbers th at
converges to xand suppose that x, > 0.

Show that the sequence |..,1'ij of
posilive square roots converges and

fim \x, =Jx.
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t every absolutely convergent

Show tha -

“ serics is convergent. I8 the cm:.clis
true ? Justify.

w that the

() Using comparison test, sho

(m-m) is convergent

series }’:

ing it, test
(g) State Cauchy's root test. Using 1%

the convergence of the scnes

1+4=5

(h) Show that the sequence defined by the

recursion fi prmula

unrlz‘daunr !-‘I!.:1 .
i i a
is monotonically jincreasing

; 7
nce conv ergent
bounded. 1s the seque s

uuﬁ””L

Contd.

3 {Sem-2/CBCS) MAT KC 1/0 7



4. Answer any four parts : 10x4=40
(@) Show that the sequence {[H-I-]n} is
f

]
convergent and Jim (1+l] =e which
n

n—m

lies between 2 and 3,

(b} i) Let {x,}, {y.] and {z,} arc
sequences of real numbers such

that x, <y < z, forall ne M and

lim x,, = i
A—m " ﬂ—r:::zn '

Show that {y,} is convergent and

fim x, = 1i =l 5

nove 0 = By, = lim 2, 2
{ti) Wl.mt_is an alternating series ? State
Leibnitz's test for alternating series,
Prove that the scries
-1 1 i
I-3+3-14 & 1s a conditionally
convergent serjes, 1+1+3=5

fc) Test the convergence of the serjes
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iy 2T
__-_“‘-W

(d) ()
(it}
(e) (i}
fii)
T

Using Cauchy’s condensation test,
discuss the convergence of the

& 1
5
. _—-___—
serics Ez n{!agn]p

of real
fine Cauchy sequence
Eﬁr;bers. show that the sequence

1
[ . g ...+-—} is 2

Cauchy sequence. 1+4a5

Show that a convergent Eéql.:f:;;
i a
of real pnumbers 18 & Y

sequenﬁﬂ.

Using Cauchy's general principl: ;:
cONnvergence, show that

1
sgqucncf-'- { -2_

convergent.

icall
Prove that every mnnut-::lu]r;::c: ii
increasing scqucnz:r:cs e
pounded above conl :

least upper bound-

contd.
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fii) Show that the limit if exists of a
convergent sequence is unique.
3

fa) State and prove p-series.

(h) (i) Test the convergence of the series
3 2 8 n?-1
X+=x"+—x" 4.+ x" 4+ x>0
5 10 n'? +1 [ }
5]
(i) If {x,} is a bounded increasing
sequence then show that
lim x, = supix,| 5
n—ba
{i) (i) Show that a bounded sequence of
real numbers has a convergent
subsequence, 3
fii) State and prove Nested Interval
theorem. ]
() ) Show that Cauchy sequence ofreal

numbers is bounded. 5
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i) Testthe convergence of the series

2 .22
2> 4 _?i‘ﬁqﬁ+ 2°476° 8, .(x>0)
42 7% Y3456 345678
: 5
* L]
|
‘

!é,

11

G
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