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CORE COUBSE IN MATHEMATICS

5Bo5MAT: FealAnalysis

3 Check lhe convergence oi lhe series :;,
4 Slate sequential criierion ior conllnuily

SECTJON _ B

eight questions Each caries 2 marks.
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SECTON A
Answeralllhe questions. Each caiiies 1 rnark.

r w.te rhe slDremum ot 11 n.IrJ' ln l

2. Deiine conlractive seqlences

6

7.

8

'..

ll' - showrhal(l+{f Ln^?r'
lll>O prove l_dl l.pre s rr I, n \ s cl l1r' l] l 

.

Show lhai convergenl sequences in IE are bounded.

Suppose X = (x") Y = (yi) and Z = (zi) arc sequences in lR such that
xo:yn : znvn.N and m(x.) = lim(z") Show lhat Y = (y.) s convergeni and
lim(xJ = lm(y.) =lim(zi).

show thatthe r-Arer t' -l- """""'"""
- /-n"

Checr lhe conve,gence ol ).=, n
11
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12. Slaie and prove Abels Lemma.

13 L',"t I b.,. a. int.,"rua| a.d lel i : i + l:l

fl fllt I I I

be continuous on I Show that fO is an

14 lllrl i t is !n form y conl nuous on a sLrbsel A ol ::r and i (x.) saCauchy
sequence in a show lhal (i(x,j)) s also a cauchy sequence in Fl

SECTION - C

Answer anyfour qleslions Each carries 4 marks

r5. Show rhar rhe set (l ot rar onal nlmbers rs derse in the set lP- oi rea nunrbers.

16. Fora,be Lr, show thal a+b i al+ b and dedlce]la b < a bl.

r 1". . oec .eou-, , e ot ,a" , - lD" .,.r.ldt. rr 
^ 

o/r\l.dn.i p.

L < 1. Show that (x")converges and lim(xi) = o.

l8 sldad_opo.- _ell orpd o'la l'o - p.
1 9. Lel z = (2") be a decreasing seqlence oi str ct y posilive numbers with lim(zJ = 0

Show rhatlhe alernal ng series:( 1)"rz" s conve€enl.

20 Let = [a. b] be a closed bolnded irletoa and lel i: I + r be conl nuous on I

Show lhail has an absolule max mum and an absoLute m nim!m on I

SECTION D

Answer any lwo queslions Each cairies 6 marks.

z a, claF ard p'o.F r"c "d . e1"1 p op" L)

b) Us ng fesled nlervals properiy, show thal [0, ]l s uncounlable.

22. a) A sequ€nce oi rea rLrmbels is convergent ii and ony I il is a Cauchy
sequence Prove.

br Show Ihat 'mln = 1

23. a) Slale and prove Faabe s 1est.

b) iaandbareposilvenlmbers show thai :(an + b) r' converses ll p > l
and diverges fp<1.

24. a) Let = [a, b] and lelj rl ) lt be conl nuous on L it(a)< 0 < l(b) then there
exsts a numberc E(a, b) such lhal l(c) -0

b) Show that every polynom aloi odd degreewith realcoefficients lras al leasl


