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First semester M.sc. Degree Examination, Augususeptembe r 2a21
(cBcs - Y2K17N2K14)

MATHEMATICS
M 102 T : Real Analysis

Time : 3 Hours

Instructions : l) Answer any five questions.
2) All questions carry equat marks.

!

1. a) Evaluate jx d{txl}where [x] is the maximum integer function. 4

b) rf f e R [u] on [a, b], then prove that iroo = iroo = iroo = r[cr(b)-o(a)J, where
l , e [m,M] .  a  a  \  a  

s
c) lf P* is a refinement of partition p of [a, b], then show that L(p, f, a) < L(P", f, cr) < U (P*, f, cx) < U (p, f, u). 5

2.  a)  l f  f  e  R[u]  on[a,bJ, f (x)e [m,  M]  fora i lxe [a,  b]  andQiscont inuouson
[m, MJ, then prove that Q. f e R [s] on [a, b]. l

b) lf f(x) is continuous on [a, b] and cx(x) be monotonic on [a, b], prove that
D

Jfdcr = f(b)g(b) - f(alcr(a) - a(i)tf@) - f(a)l where ( e (a, b). 5
c)  c iu.anexampleof  afunct ionf  suchthat l f l  e R[cxJ on [0, .1]andf  eR[*]

on [0, 1]. 2
3. a) consider the functions B,(x) and pr(x) defined as follows :

.  [0 ,  whenx<o
Fr(x)  = J .l r ,  whenx>0

^,  _ [0,  whenx<o
Fz(x)  = J ,i1 ,  whenx>0

Verify whether F,(x) e R tgr(x)l on [_ 1, 1]. T
b) lf f and Q are continuous on [a, b] and Q is stricily increasing on [a, bJ and

b $(b)
ry is an inverse function of Q, then prove tnat Jf (xldx = J f(v(g))dv(g).

c) Prove that a function of bounded variation on L, of i* ojlrlo"o.
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4. a) State and prove Cauchy's principle for uniform convergence of

i) tf,.,(x)l on [a, b]
a

i i) )f"(") on [a, b] 10

12x4x31
b) Showthat for-  1 < x < 1,  the ser ies 

1**  
*T;?+ 

1+x,4 
+" ' -  

1-* '

5. a) Let {f' '(x)} be a sequence of differentiable functions such that the
sequence converges for atleast one-point t e [a, bl. lf the sequence of
the derivatives of fn(x), that is {ti(x)}is uniformly convergent to F(x) on

[a, b], then prove that {f"(x)} is uniformly convergent to f(x) on [a, b]and that
7f ' (x )  =F(x) ,Vxe [a ,b ] '

b) Let {f"(x)} be a sequence of functions uniformly convergent to f(x) on

[a, b] and each f.(x) e R [a, b]. Prove the following :

i) f(x) e R [a, b],
X X

i i) J1Et"1t1o,=rjTJt,1t1ot . 7
. a a

6. a) State and prove the Hiene-Borel theorem. 7

b) Define a K-cell. Prove that every K-cell is compact' 7

7. a) Let 'E' be an open subset of Rn and f : E + Rn be differentiable at a point
Xo € E. Let'F' be an open subset of Rn containing 'E' and g : F -+ Rk be
differentiable atf(xo). lf Q = g . f : E -e Rk, then prove that Q is differentiable
at xo e E and S' (xoi = g'(f(x)) o f'(xo). 6

b) Let T : Rn -> R* be a mapping with T = (T,,Tr,...,T,). Prove that'T' is linear
transformation if and only if T, (i = 1, 2,...,m) are linear transformations. 2

c) lf g : X -+ X is a contraction on a complete metric space X, then prove that

$ has a unique fixed Point. 6

B. State and prove the inverse function theorem.

n=1
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