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The figures in the mar, om indicdfe full marks for the questions.
Answers all th e questions: :
Answer any three from the follong questions: 10 x3 =30

a) 1) Let Py and P, be any two paytmons of [a, b] Show that
L(P,f,a) < U(be @)\ N \ .
1i) Show that f € R(a) on [a, ] if and only if for every € > G
there cxists a partition P of\ ab] \such that
U, f, @) —‘L(P,, f,a) < 7
b) 1) If f is monotonic on [a b] and a 1s'contmuous and
monotomcally increasing on la, b] then show that f € R(a') =
on [a,b] S o
ii) Suppose fois bounded on [a, bTs f has only ﬁmtely many pomts
of discontinuity on [a, b], a is monotonically increasing (e} el o
[a, b], and a is continuous at every point at which f is
discontinuous. Show that - E R(a) on [a, bl.

¢c) i) Ifa<s<b,fis bounded on [a b] fis contmuous at S, and
a(x) = I(x — s). then show tbaﬁf fda = f(s). - et

l—=f|,

ii) Suppose ¢, = 0 forn = 1,2,3,. o Yo Cn converges, {s,} is a
sequence of distinct points in Ca b), and

a(x) = Yz Cn 1 (X — 5p). Let f be continuous on [a, b] bhow

1hatf de[ = Zn 1 Cnf(sn)
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d) i) Let f be a bounded function defined on [—1,1]. and let 8 be
defined on [—1,1] as follows

0 ifx<0
B =13 ifx=0
; 1 if x:2.0.
Show thatf € R(B) if and only.if f is contmuous atx = 0.

[

ST If f be bounded in [a, b] and ¢ be a constant, then evaluate

f f(x)de.
e)) 1)- When is a curve said to be 1ecnhable’7 ,
ii) Ify is a continuously dnferenllable curve defined on [a, b],
then show thal y is rectlﬁable and A(y) = f |)/ (t)ldf

uswer any three irom the {ollowmo questlons 10 x 3 = 30

an eonverg,es absolute]y

a) Deﬁne rearrangement of a a seuc A
.. o, A 4, then show that any rearrang> me 2in=1 Uy Of Zn .
-conver,g,es abso]utely froplen : T an ol

b Show that the sequence k{fn} where fn(x) = nx(l - x)“ is not ':"‘7’55

umformly convergent on- [0 1]

¢), State and prove Welerstrass s M- test f01 umform eonvergence of "
Y P

: an mﬁmte series of functmns Hence showthat Zn=1 ?x Sis

+x3.

unltonn]y convergent on. [O 1].

d) Suppose {f,}isa sequence of functlons dltferentldble on [a, b]

- such that {f, ()} converges for some point x; on [a, b]. If { fat.
converges uniformly on [a, b], then show that {fn} converges
uniformly on [a, b}, to a functlon f,and f (x) = hm fn (ks

\ ) ' State and prove Dmchlet s test for umtorm convergence of series
of functions. ' :
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3. Answel any two frem the folﬂ@wmg questnons ‘;_j— - 10x2 =20
a) Let Q be the set of all 1nveruble linear operators on IR" Prove that
1) IfA€49Q,BeL(RY), anq B — Al ]A7) < 1, then B e Q

f 1) € is an open subset of L(iR{n) and the mapping A — A 1
N contmuous on Q. 5

. : \\ 2 ) e
@ Suppose f maps an open set'E' < R™ into R. Show. that f e &) -

. if and only if the partxal derqvatlves D f ex1st and are contmuous
: onEf011<j<n T S

o c) State and prove Imphc1t func(uon’theorem




