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MATHEII4ATICS

lvIATlC03 : Reat Anatysis
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PAFT A

Answer anytour queslonslrom this Parr. Each quesiion cades 4 marks (4x4=16)

1 . Deiine a neig hborhood oi a po nl p. prove thar every neighborhood s an open

2. ll E is an inl nile subsel 01a compacr set K,lhen prove thal E has a lmii poinl

3. When can yo! say thal a tunclion I is said to beditierentiabte at a point x ? Lel
' b6 oer' pd or ." o. I I L orr".anrdbre dl a oo r. / i. bl. rh", prore tral I

is..nrin,.L^:r; .'t'

4 Suppose I is d tierenliable n(a,b) lti'(x)>oiora x€(ab),thenprcvelhal
1 is rnonolonlca y increasing

5. Give an example oi a conl nuous tunclion, which is nor oi bounded varialon

6. Letj:la, bl , Rn and g : [c, d] - F" be two palhs jn Fn, each ot which ts ofe
10 one on its domain. Then prove thal i and g are equivatenl it and on y it lhey
have the same a.aph.
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PART B

Answeranylour queslors lrom this pad w[hodomning any U.l Each qL]eslo.
cares 16 marks. (4x16=64)
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UNIT I

7 a) Lel A be a counlable se1, and ler Bi be the sel oi al n llples
lar ar, ..,a )whereak€ A(k=1.2 ,n) and lhe elem€nls ar, a2, ,an
need nol be dislnct. Thef prove thal Bn ls counrable

b) Lel A be the ser olall sequences whose eem€nts are rhe digils O and 1

Then prove lhatlhis sel A is lncounlable..

i) For any coleclon {Go} ol open sets udca is open.
ii) For any colleclon {Fd)of closed sels capuFals closed.

iii) For any t rile colreclion ci, G,, ..., G. ol open sels, n c is open.

c) Prove lhe rollowing :

b)

L

9.

b)

a)

iv) For any I nile col eclion Fj , Fr, ..., F. ol closed sels, UF s crosed

Prove lhal every k-cell rs compacl.

Lel P be a non-emply perfecl sel in Fk. Then prove rhar P s uncountable

Delire unilormly coalinuous mapping. Let t be a ;6n1i.uous mapp ng oi a
compacl melric spacdx inlo a melricspace Y. Then prcve thall is un torn y
ionruo. o-x.
. p' lb. I onoron| o. (a br r:e- pro;e mji.he Fior po... o Ld. b a.
which I s dsconiinuous s al mosl co'rnlabie

UNIT.II

10. a) When can you say lhat a rea lunction i has a oca maxirnLrm 2 Let i be
leiined on la, bl; ii J has a local maimum ai a po nt r € (a, b), and i i'(x)
exisis,llren prove that t'(x)= 0.

b) Slale and prove lhe generaized mean val!e lheo.ern.

c) Give an example lo show lhal lhe mean valle theorem lais lo be lrue lor
complex va ued iunclions. Jusliiy
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Det ne the rei nemenl oJ a parlilion P ll P' s a reljnemenl ol P, then prove
thal L(P i. c) < L(P' i, a) and U(P',l, d) < U(P,1. d).

Prove rhar J rda: Jrdd.

lr i € 8k4 and g e B(d) on Ia bl ihen prove thal

b) I € F{ ')and lldu irdG..1'"

Suppose ci > 0lor 1,2,3, ,:cn converges, {sil is a sequence oldisl ncl

po nls n(a,b)anda(x)=tc,r(x-s.) Ler i be conr nuols on ta, bl rhen

prove rhar Jrdo = Ic"r(4")

b)

12 a)

b)

Lel I € R on [a, b]. For a < x < b, let F(x) = J(l)dL rhen prove lhai F is

co.l ilous on [a b]. Also prove lhal jti s conlinuous at a poinl x0 oi {a, bl,
the. F s dfle.enliable at xo and F'{}d = l(ro).

Slale and prove the iundarnenlal theorem ol calculus

When can you saylhal a funcljon 1 is sad io be oi Boonded Varaliof on
la bl? i 1is monolonic on [a, b], then prove that i s oi bounded varalion

11l is conrin!ous ori{a, bl:end iii'erlsts A.d is.bounded in lhe interior, say
l'(x) < A lor allx n (a, b) , ihea prcjve rhat f is oi bounded varialion on [a,

1l s or bolnded variallon on [a, b], lhen p.ove lhal l ls bounded on Ia, bl.

Deiine Recl iiabe palhs and ils arc lengrh. Co.sider a parh j: [a, b]-, Rn
w lh componenls I = (i1, ir,..., 1i). Then prove rhar i is recliiiab e ii and only
lleachcomponentlklsolboundedvaration on [a,b].Alsoiji s recliiable,
prove thar vk (a, b) < \(a, b) < v1 (a, b)+ .. + vn(a, b) (k = 1,2,..., n).

li I' s conl nuous on Ja, bl, lhen prcve lhal f is rectil able and the arc engtlr

is \(a. b) = Jir(r) dr

bl.

13. a)

b)

14. a)

b)

15. a)

b)

UNrr !


