Learn DU

MAKE IT BIG!

AL The Best

FG'V gau.r EXCU’WS




- v

Unique Paper Code » 2351302

Name of the Paper : Analysis-11 (Real Functions)

Name of the Course - Maths(H) — 11

Semester : M

Duration : 3 Hours Maximuin Marks : 75

(Write your Roll No. on the top immediately on receipt of this question p..per.)
All questions are compulsory.

Attempt anv three parts from each question.

1. a. Let 4 €R and ¢ € R be a cluster point of 4 and /> 4 —R, then define limii of function fat c.
Also show that if 7/ has a limit at ¢ € R, then fis bounded on some neighbou ‘hood of ¢. 5

b. Let ¢ € R. Use ¢-6 definition to show that lim x3 =c3. 5

X—cC

¢. State Sequential Criterion of Limits. Using sequential criterion, prove th«! 1“'%'? X 21
x—=Q X

does not exist. 5

d.LetA C R,letf, g h-A— Randletc € R be a cluster point of A. If f(1 ) < g(x) < h(x) for
allx € A, x # ¢, and iflim f(x) = L = lim h(x) , then show that !ingg(x) 2l 5
X—=C X=C X=

2. a.Let A € R, letfand g be functions from 4 to R and let ¢ € R be a cluster point of 4. Suppose

that fis bounded in a neighbourhood of ¢ and Lim ¢g(x) = 0. Prove that Lim( g)(x) = 0. 5
- X=e
= ' : ' x) 5
b. Let f(x) = e for x # 0, then find xl_lfl?_f(x) nd .J—IFSL f(x)

¢. Determine the points of continuity of the function f(x) = [x],x € R, wicre [x] denotes the

greatest integef n € Z such thatn = X, S



d. Let g: R = R be defined by

Find all the points at which g is continuous. 5

; X, for x rational
(x) = [ .
g 0, for x irrational

J.a.LletAS Rand f:A - R such that f(x) > 0forallx € A. Show that if  is continuous at ¢ €
A.then {/ f is continuous at c.

8§
b.Let AS R. Let f:A— Rand g: A - R be continuous on A. Show that f - g is continuous on
A. 5
c. Let f: R = R be continuous on R and let P = {x € R: f(x) > 0}. If ¢ € P show that there
exists a neighbourhood Vg(c) € P. 5

d. Suppose that fis a real valued continuous function on R and that f(a)f(b) < 0 for some a,b €
R. Prove that there exists x between a and b such that f(x) = 0. Prove that x = cos x for some x

in (0,5). 5
4. a, Show that every uniformly continuous functionon A € R is continuous «n A. Is the converse
true? Justify your answer. L sink 5
b. Show that the fu_nctionéin (1/x) X #F @ism:t uniformly continuous on ((), o). 5

c. Let f: R = R be defined by
2 .1
x* sin-, x+0
x) = x
A { 0, x =0
5

Show that f is differentiable at x = 0 and find f'(0).

d.Let f: I — R is differentiable on the interval I. Prove that £ is increas ng on /if and only if

f(x)20 forallxe /. 3

‘ 5
5.2. Use the Mean Value theorem to prove (x —1)/x < mx < x—1for. >1 s

b. Forthe function f: R —» R givenby “(x)=3y~4x’", find the points of ative ST AL

i i jon. is i Sing : which it is Jecreasing.
find the intervals on which the function. is Increasing and those on .
5
¢. State and prove Cauchy’s Mean Value theorem,
5

. : . functi x) = cos X, XeR
d. Obtain Maclaurin’s series cxpansion for the function f(x) = c0S X
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