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Bachelor of Science (B.Sc.) (CBCS Pattern) Third Semester CBCS
USMT-05 -Mathematics Paper-1 : Real Analysis
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Max. Marks : 60

Notes: 1.  Solve all five questions.

2. Each question carries equal marks.

UNIT -1
1 a)  Prove that if lim S, exists, it must be unique. 6
b) Find the limit of sequence (S;,), where (Sp,) = ! 5+ ! 5 e 1 5 6
(n+1)" (n+2) (n+n)
OR
c) Prove that every convergent sequence of real numbers is a Cauchy sequence. 6
d)  Show that 6
. 1 1 1
lim + +ont——=1=1
N—0 \/n2+1 «/n2+2 n?+n
UNIT -1l
2 @)  Prove that the series Xx,, converges if and only if for every e>0 3a number M(e) eN 6
such that
M2N=2M=/Xp,1+Xpp2 +eet X/ <€
b) 0 1 1 6
Prove that a geometric series Z x"™ converges to T x for 0 < x < 1 and diverges for
n=1 h
x>1.
OR
c) Letx,>0,y,20VneN andlet 3me N such that 6
Xp <kyn Vn=m, k>0, then show that
1) Xy, converges = XX, converges
i) XX, diverges = Xy, diverges
d)  Define Alternating series and test the convergence of series 6
i 1 1 1
12 34 56 78 7
UNIT — 111
3. @  Showthat d(x,y)gx—Yy| VX, yeR defines a metric on R. 6
b)  Show that every neighbourhood is an open set. 6
OR
GUG/W/18/11612 1 P.T.O



d)

b)

d)

Let {A} be afinite or infinite collection of sets A, . Then prove that

s e

Prove that every convergent sequence in a metric space is a Cauchy sequence.

UNIT -1V
Show that any constant function defined on a bounded closed interval is integrable.

If f is a bounded and integrable over [a, b] and M, m are bounds of f over [a, b], then
prove that
b

m(b—a)sjf(x)dxs m(b-a)
) OR

Let a function f be continuous and non-negative on the interval [a, b]. Prove that
X

= If (t)dt, x €[a,b] is monotonic non-decreasing in [a, b].
a

Prove that if f be a bounded and integrable function defined on [a, b] with m, M as infimum,

supremum respectively, then there exists a number p between m and M such that

jf x)dx =p(b-a)

Solve any six.

a) Provethat 1M R
n—oo n?_

b) Evaluate lim S,, for the sequence
Sy =vn+a—+/n+b, adb

c) Test the convergence of series by using P-series test

Zi — 1+ i + i +
N N RN AR
d) Test for the convergence of the series
2

n n
)
e) Define metric.
f)  Define open set.
g) Define Darboux’s upper & lower sums.
h)  Prove that
m(b—a)<L(p,f)<U(p.f)<M(b-a)
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