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PSG COLLEGE OF ARTS & SCIENCE '
Lo (AUTONOMOUS)

MSc DEGREE EXAMINATION MAY 2023 ot o
(Flrst Semester) L

Branch MATHEMATICS e

REAL ANALYSIS

- ":;Tlme Three Hours : ‘.'1', Maxnnum 50 Marks IR

 SECTION-A (5 Marks) L ;1',';.; - et

“Answer ALL questions -

ALL questlons carry EQUAL marks o (5 x 1 = 5) 'v v o

1. If f is dlfferentlable in (a, B), f (x) = 0 for all inxe (a, b) then f 1s
- (i) monotonically increasing “(i)constant
. -i(m) monotomcally decreasmg (W) contmuous at x f f fnh b

. f f da, f f da are lower and upper Rlemann 1ntegrals on [a, b] then |

,“"’(1) 2, fda>f fda (i) L fd““f fd“

"‘v’_(ln) f fda <f f da: (lv) None of the above )

L :‘;What is Value of llmn,m fn( ) where fn(x) —;;:-’—‘i—— e

(1—nx)2 o e e

i ::»(1) 0 (u) 05 (111) —05 (1v) 1

. ““'-.'Z-E(m) -

. "":If f (x) 0 for all x E E then f is. : :
'(1) constant o (n) polynomlal SN
(m) quadratlc T . (EV) hnga;

T AnswerALL Questlons L Lo
ALL Questlons Carry EQUAL Marks e _(5_ x- 3 = 1_5);_- :

B (a) | Show that f isa dlfferentlable at all pomts x but f is not a contmuous

o “(b) ”LState Taylor s Theorem

), x—O‘*ﬁ |

:-f__functron for f(x) { x? sm S x#0
o G (OR)

o : (a) f, If f g E R(a) on [a, b] then fg € R(a) ]ustlfy your answer

_(OR)

e (b) : '.State Fundamental theorem of calculus and apply it to prove Integratlon by parts s

L@ .State Welerstrass test foe sequence of functxons defined ona set E.
T . I S T
() }'.,',Is there isa sequence of contmuous functlons converge to a contmuous } L
S *ﬁmctlon but not umformly" Jusmfy your answer T e -

(a) g : Deﬁne Tngonometrlc polynomlal and find its perlodlc | -i_ L B

(OR)

| (b) ":v'.’".}‘Provethatlogl’ls convexon (0 00)\ s
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: Derlve L’ Hospltal Rute .

_Show that d1m RP=n
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~ : ' - Cont...
If P isa pI'OJeCthl‘l in X then show that every X e X has a unlque B
representatlon of the form. ' -

| . X =% % where x; € Rank(P), xz € Nulhty (P)

(OR). .
Deﬁne drfferentlable functron in an open set E of R” B

SECTION -C (30 Mar_) i
- Answer ALL questions o . IR
ALL questlons carry EQUAL Marks o -(5'-x 6= 30) ks

State Generallzed mean Value theorem and construct mean Value theorem
from 1t : :
(OR)

. If y is contmuous on [a, b] then yis rectlﬁable and A(y) = f Iy (t)l dt

(OR)

. ﬁConstruct the necessary and sufﬁclent condltlon for a functlon is Rlemann :
o Integrable On [a, b] ' - : o

@

O Is there isa sequence {nk} such that {f (x)} converges where |
Ty (x)_ =sinnx - (0sx< 2m,n=1273. )‘? Justlfy your answer

) |
@

: . (OB

State and Prove Stone- Welerstrass theorem '

'ng f isa posmve function on (O 00) such that ' IR o
- f (x + 1) = X. f (x) f)=1logf isa Constant then prove that f (x) = I"(x)» o

(OR)

B State and prove Taylor theorem.

| (OR) | |
Construct necessary and sufficient condltlon for a llnear operator on a

 finite d1mensrona1 vector space Xis one-to-one -



