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I\,1ATH E I\,IATICS
MAT3C14 : Advanced FealAnatysis

Time 3 Hours Max. Marks:8o

FART A

Answertour ouestions lrcm 1lr s Parl_ Each qleslron car es 4 marks

I Dislingush between pointwse bo!ndedness and unitorm boLndedness ot
seque.ce ollunctions on a ser E

2. Delrne the hm I junclron ol seq!ence {i"l olJunctio.s and show that tor

1. n,h"^"m n5 , n r.
3 Deiine beta lu.clion.

4 Show rhal lhe ru.ct onat equation rix+ 1)= xr(x) hordsl' o < r < -.
5. Provelhal a linearoperalorA on a t nite dimensionat vector space X rs o.eto-

one il and only llhe ranoe ol A is atloi X,

b. role rr e r o., . t-n. tor thFo'en (a\4-t6)
FART B

^r 
.$-r4o., ro. ro-l, Porw ho..ortraary.,t Each qu"51o,

caries 16;ar[s
Unit _ |

7. Sl4e and prove the Slone Weierslrass theorem.

8. a) Showrl-rallhere exsis a reatcontinLrous lunclon on the rea ne wh ch is
nowhere dillerentabe.

b) illi") is a poirlwse boundedsequenceoicomptexiunclions on acoln1abe
se1 E rhen show lhal lhe {t"l has a subsequence {r"r} such rhai jt^,(x))
converges lor every x E E.



b) Slate and prove Taylpis

lmfit Il tN]

9 a) j {i"} and {9") converge unirormy on a se1 E, then prcve lhal {1. + g.)
converqes unilom y o. E.

b) ll1f") and 1q") are sequences ol bounded iunctions then prove lhal {l^. g.)
converges unilorm y on E.

c) Suppose {r^l is a sequence oi runclions deiined on E, and suppose i.(x)l < M"
Ior x € E and n = 1,2, 3, ..., ihen prove that:1. converges unilomly on
E iI^/.converges.

10. a) Suppose rhal lhe.!dnes-,
(t=:; 

"c"x",rhl?\itidliierenliable n( B,F),

12. a) lt . > 0.nd y > 0, lhen '(1 ir, ,dr_ rl,)r(vl
I r('+ v)

lhen prove lhal rhere is a

a)

b)

c)

a)

b)

14,

15. Stale and prove invelse luncion iheorem.

Deline a coniinlously dillerenliabje mapping.

Suppose I maps an open sel E . R^ lnto lR'- Then prove lhal i
'ii and only ir ihe parlial derivalives Dil exisl and are conlinuous
l.i.n.l jT

ee(E)

(4r16=64)


