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Real Analysis (BMH-201A)
Time: 3 Hours Max Marks:75

Instructions: 1. It is compulsory to answer all the questions (1.5 marks each) of Part -A in short.
2. Amswer any four questions from Part -B in detail
3. Different sub-parts of a question are to be attempted adjacent to each other.

PART -A
Q1 (a) :rhw& for each x in R , there corresponds one and orily one'real numbery ~ (1.5)
" ZT+y=y+x=0 )
(b) For all real numbers x and y , show that (1.5)
x+y <ixl+ Iyl :
(c) Find the supremum and infimum of the following: ’ (1.5)
ey _______}
1'%’ 7~ i A
2{’*1 ﬂ_"; :‘ﬂ'l';,ﬂ-f;, ————— ]
ML T g ——])
(d) Show that, ; (1.5)
Jm (-)=0
(e) Define the following terms with example: . (1.5)
1. Increasing Sequence :
2. Decreasing Sequence
.+ 3. Convergent Sequence
(f) Explain divergence criteria for sequence in R. : (1.5)
(g) State Monotone subsequence theorem. : (1.5)
(h) Explain the following: ' _ (1.5)
1. Limit Superior
2. Limit Inferior
3. Cauchy Sequence :
(1) Explain comparison test for series. ' - (1.5)
(J) - Explain D’ Alembert’s ratio test for series. : (1.5)
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. PART -B

Q2 (a) State and prove ‘Density Theorem’.
(b) For any real numbers ¢ @ *and ¢ b °, Show that
1. jla] — ibl| < {a —b]
. 2.la bl=lal|b]|
(©) Explain the following terms:
1. Supremum

2. Infimum - ‘
3. Completeness property of real numbers

Q3 (a) State and prove Monotone Convergence Theorem.

(b) Let, X=<x,>,Y=<y, > and Z=<2z,? are sequences of real numbers
suchthat, *a S ¥ S 2, ; foralln N .
Andlet, im<x, >= Im<z,>=M.
Then show that, Y =< y, > is convergentand km < y, > =M.

(€) Prove thata sequence in real numbers can have at most one limit.

Q4 (a) State and prove Bolzano Weierstrass theorem.

(b) Prove that every convergent sequence of real numbers is a Cauchy sequence.
(c) Prove that, a Cauchy sequence of real numbers is bounded.

Q5 (a) Explain Leibnitz’s rule for convergence of an Alternating series and hence test the

. convergence of the following series:

o Im

+

“at

B>
3

2 3
11 X4

(b) Test the convergence of the following series:
1
1. 2= 3
2. T35
% -
g

5. Ty =
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Q6*(a) What do you understand by bounded sequence? Show that a convergent sequence of (4)

real numbers is bounded.
(b) Let X=x, and Y=y, be sequences of real numbers that convergesto xand (4)
y respectively. Prove that, the sequence X+ Y= < %, + ¥ > convergestox +7. )
(c) State and prove Archimedean Property. - )
Q7 (a) State and prove “ Cauchy’s convergence criterion”. ' (7)
(b) Explain the following test for series with example: ®
. a. Cauchy’s n root test ‘
b. Cauchy’s Integral test
¢. Limit Comparison test
d. Caushy’s criterion for series.
p.T.O.
323201 /95/111/348 3 [




{"type":"Form","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}


{"type":"Form","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}


{"type":"Form","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}

