B.A/B.Sc 3" Semester (General) Examination, 2020 (CBCS)
Subject: Mathematics (General/Generic)
Course: BMG3CC1C/MATH-GE3 (Real Analysis)
Time: 3 Hours Full Marks: 60
The figures in the margin indicate full marks.
Candidates are required to write their answershait own words as far as practicable
[Notation and Symbols have their usual meaning]

1. Answer any six questions: 6x5 =30
@ O i y > 0, then show that there exists a natural numtserch thaﬁ; <y. [2]

(iiy  State the least upper bound axiom for theRsef real numbers, and hence deduce the [3]
Archimedean property .

(b) () Wherisa subsel of the set oreal numbers said to be an interv [2]
(i)  Is the intersection of two open intervals an opdarival? Justify your answe [3]
© () show that the sequencfe_—%n} is a null sequence. [2]
(i)  State Bolzan-Weierstrass theorem and verify it for the [3]
A n —
S—{m , 1= 1, 2, 3, }
(d) Give an example of a sequence of irrational numbdrieh converges to a ratial [5]
number.

© 0 Show that the serieE:oo [2]

1 . 1.
—=Sin—1S convergent.
n=1 n

(i) If ¥¥_,a, isa convergent series of positive and non-incngat@rms, then prove that [3]
{an} is a null sequence.
() () Wherisa series said to be an alternating sel [1]

(i) sShow that the seriesz;ll(—l)“‘l% is convergent. Examine its absoluté2*Z]
convergence.
(@ () Show that the sequence of functiong{defined by f,(x) =

negative real, is pointwise convergent.
(i) Let A be a subset of the set of real numbers, and theeseq of functions £} [3]
defined onA converges pointwise to a functibon A. If M,, = sup|f,,(x) — f(x) |, X
X

x
1+nx '

wherex is non  [2]

runs overA. Show that the sequencg f is uniformly convergent o to f if and only
if { M,;} is a null sequence.

(") Let a functionf be defined by (x) = Z 2, x being any real. Show thafs 5]
n=1
continuous.
2. Answer any three questions: 3x10 =30
(@ (i) Define arational numbeShow that the s¢Q of all rational numbers is counta. [1+4]
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(b)

(©)

(d)

(€)

(i) 1\, .
Show that the sequencé1{+ ;) } is convergent .

(i) Let {u,} be a null sequence andv{} be a bounded sequence. lg,{,} a null
sequence? Justify your answer.

(i)  Show that a sequence{} is convergent if and only if for eagh> 0, there exists
natural numbek such thaty,,,,- u,| < for all n greater than or equal kp andp=1, 2,
3,...

(i)  State and prove Cauchy’s first theorem on li.

(i)  Apply Cauchy's general principle of convergencettove that the sequen
{1+ % +§ + -+ %} is not convergent.

() If $7_,u, is a convergent series of positive terms, exarifitiee series).”_ u? is
convergent.

(i) Show that the serie}, ;f:l(—l)"‘1 31—;2 is absolutely convergent.

()  Find the radiu of convergencof = x"/n?.

nlx™

() Find the radius of convergence of the se¥gs,(—1)"

nn -’

(5]
(5]

a [9]

(5]
(5]

(5]

(5]

[4]
(2]

(iii)  Show that the sequence of functiong}{defined by f,(x) = —=—is not uniformly  [4]

1+n2x2

convergent in any interval containing zero.
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