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L PS(r COLLEGE OF ARTS & SCIENCE
= (AUTONOMOUS) \

"('MSc DEGREE EXAMINATION MAY 2022

(F irst Semester)
Branch MATHEMATICS

REAL ANALYSIS

 SECTION-A (5 Marks)
. Answer ALL questlons

L ‘.f ALL questtons carry EQUAL marks | € x1=5) -. : T

lf f(x)<f2(x)0n [a b],then j-fda J-fzda / R

EERN

lf {fn} is sequence of contmuous functlons on E, and |f f - funtformly on E then fis- ,’ f

onE

a) connected -»fr"h)continuous -c)c0m:pac'7tf d')unb_ou'n'ded". LR

a)56 g 'b)7!. c)8| . d)gl I

‘ . r. * \

" If u(E)=0and fis measurable then [ £ du=__ .
I ' B iE

o uniformly on K, then prove that {f} is equu~cont|nuous on K SRR

. )

| SECTION-B (15 Marks)

* - Answer ALL Questions

ALL Qucstlons Carry EQUAL Marks oL L ‘, (5x3 =15) E :

_ a) lffIS contmuous on [a b]then prove that fe‘.R(a) on [a,b] R G B .

. ‘ R o (or) ,
If feSR(a) and geiR(a) on [a b] then prove that ( )fg eiR(oc)
(zz)[fleiﬂ(a) and |

jfda _Hflda

fa) _S'tateiand‘pro_ve'th_’e'-_'cauchy criterion’for qniforn'i".c;o'n\ie‘rgence? L

(o}r)

'.(.. . .

. Time TheeHows ‘» | © Maximum: S0Marks

b

: ,Le}t,r a pfo'si'tiv‘é _integen 1f a vector sp‘,a_c_'e.X is_span‘n‘ea bya set of f v"e'ctors, thendimX = . S

’ b) lfK is a compact metnc space, |ff e[l (K)for n=1,2 3, ’ and |f {f} converges }..‘,.; R

., Cont...
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'.'.'-',f»“;a) Grven a double sequence { ”} suppose that Z'a,,l = b and Zb converges Then ;
Ry o0 o0 e . Tl : /‘ ,

prove that ZZ _ ZZ

“i=l }=l : ,j-] r=l

b) ‘If.f rs a posrtive functron on (0 oo) such that o
() ()= xf(x) v
(zz) f (l) 1

(uz)log f is convex, then prove that f (x) I‘(x)

3 a) Prove that a Imear operator A on a ﬁnrte-dnmensronal vector space X |s one-to-one |f o
: -and only rf the range ofA is, all ofX - : : ol o
ROV PR (or)

. b) Suppose f maps a convex open setE [= R" mto R’" f |s drfferentrable m E and there rs:':.'_ffvll :
: a’ real number M such that "f (x)ll < Mfor every xe E Then prove that LT
o ";%__flf(b) f(a)|<M|b a| forall aeE beE L

o ,:.‘:ia) lf f and g are measurable real valued functlons deﬁned on X rf F is real and S U
' "T.‘{“’contmuous on R2 ,and put h(x) F( f (x) g(x)) Then prove that h is measurable S

(or)

' ”)ﬂ State and prove Lebesgue s dommated convergence theorem ,

A_USECTION -c (30 Marks)
7% Answer ALL questions
ALL questxons carry EQUAL Marks

el s (5x6 30)
:i’ . ’_'1_7‘"_ :.:ia) Assume a mcreases monotomcally and a 'e ER on [a b] Let f be a bounded real
o '_;j»_functron on [a b] Then rf and only rf f a € SR ln that case I fda = f I (x)a'dx

" “'fb) If fe ‘.R on [a b] For a < x <b putF(x) j'f(t)dt Then Fi |s contmuous on [a,b], rff ST

S :'5 contmuous at a pornt xo of [a,b] then prove that F is. drfferentrable at xo, and » ,' ;
. ,;1: (Xo)’f(Xo) T . . T . o R R

B 12 a) Suppose f —> f unrformly on a set E m a metrrc space Let X be a Irmrt pomt of E
e f“suppose that hm f (t) A Then prove that {A }converges and _hm f (t) lim 4,

”—)60



)

13 a) Suppose ao, .a, are complex numbers n>1 a;tO P(z) Zakz Then prove that S

. P(z) Ofor some complex numberz ‘,'3 o
_ A , - (or)

b) State and prove Parseval‘s theorem ‘Q .j"_ R

RPN

e :,14 a) Let .Q. be the set of aII mvertlble Imear operators on R” Rrove that .

PR e Q,Be L(R”), and ]|B A“["A"" <l,then Be Q-

v' g :) Q is an open subset of L(R“) and the mappmg A ~—> A |s contmuous on Q s

(or)

b) State and prove mverse functron theorem "';77 ST

o~

.v‘;15 a) Prove that S[R(,u) Is. a o'-rmg and s countably add'tlve on im(ﬂ)

(or)

b) State and prove Lebesgue s monotone convergence theorem

o
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