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B. Sc. EXAMINATION, 2021

(Fifth Semester) (Main)
MATHEMATICS
12BSM351
Real Analysis

Maximum Marks : 40

Attempt any Five questions. All questions
carry equal marks.
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1.};:) Define upper sums. If f is a bounded

function on [a, 4] and P' is a refinement
of a partition P of [a, 5], then :
U, P) > U({f, P)
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(b) Show that every bounded monotonic
~ function is a integrable function.
e & v T[T THRME HavH
UF TN GRE ® |
(a) If 7 is a bounded and integrable on
(a. b). then |f| is also bounded and
integrable on [a, b]. Moreover,
b b
["f < ['|f]ax
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(h) Show that -
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3. (a) Discuss the convergence of Beta function.
2 FHE F FEI9 FT TR FTAC
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Examine the convergence of ]ﬂ . dx

by Dirichlet's test.
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4. (a) Show that |\ CE— A s
L ‘.
converaent.
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(b} Evaluate : Jo _‘,(]+r‘.3) Lif 20.
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5. (a) Define diameter of a subset and prove
that :
8(AUB)<8(A)+8(B)+d(A, B),

where A and B are subsets of a metric
space (X, d).
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6(AuB}£5(A}+8(B)+d(A, B),
wE HMeF W (X, d) F A @ B
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(b) Prave that interior set of a subset of a

metric space is the open set contained in
that subset

6. (a) A point ‘g’ is a limit point of a subset G

of a metric space (X, d), iff there is a
sequence <g, > of points of G all distinct
from ‘g’ which converges to ‘g’. Prove
it.
W g g A W (X, ) =
Iy G w1 fafe fag 3, afk sk
%99 Ak G & fagsl w1 <g > w9 2,
‘g ¥ udt sem ¥ W g dw weekw
? | fag #ifw

‘/Lb)/ Define complete metric space and prove

that usual metric space (R, d) is complete.

f A oo N qfenfsa Fifae qu
fee Fifse f Afes w9 (R, @) of &
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(@) Let (N, ) and (Y. @) bhe melric spaces

(b)

(a)

and 1 be a function of X into Y. Then
¢ s continuous it 7 (G) is open in X
whenever G is open in Y.
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Define compact set. Prove that a metric
space is sequentially compact iff it has
the BWP.
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Prove that if E is connected subset of a
metrix space (X, d) such that
E < A B, where A and B are separated
sets m X, then cither E c Aor E ¢ B.
feg #ifwu f | #f® wm (X, d)
aafs@ I € w9 van fF B o
AUB, T A aq B, X | e weay
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(h)  Explain <-net with the help of an example.
Prove that every totally bounded metric
space 15 bounded.
TN OF WA B = -32 F s
ofrag afzs-om ofmg 2
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(b) With the help of an example show that
dA,B)=0butAnB=¢

ITETT F WES | U fF A B)
=0W%T ANB=¢ |
(€) Let(X, d) be a metric space and A. B be

subsets of X. Then prove that :

ANBc AND
T % (N, d) @ o ww R e AL
B.X ® swaqg=m 2 | fag Fifsw f¥ .
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(d) Prove that an isometry is a uniformly

continuous functions.
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