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Show that the minimum value of f(x,y,2) is
given by

u u u
: 2=

2a(u+a) N 2b (u+h}1 2c(u+c¢)

X% =

where u is the positive root of the equation,
u?—(bc+ca+ab)u-2abc=0 (schlomilch). 8
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Note : Solve any One question from each unit.

UNIT I

I.  (a) (i) If fis continuous on [a, b] then prove
that f € R(a) on [a, b]. 4

(ii) If P'is a refinement of P them prove
that UP ,F o)< U(Pf, o) 4

(b) Define two functions B;. B, as follows
Bi(x)=0 if x<0, Bjx)=1 if x>0 for
i=12 and B,(0)=0, B, (0)=1.

Let F be a bounded function on [-1, 1]

(i) Prove that f€R (B;) if and only if
f(0*) =f(0) and then | fdB, = f (0)

(1i) State a similar result for f,. 8
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2. (©)
(d)
3. (a)
(b)
4. (c)
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Define a rectifiable curve. Given a curve y

whose derivative ¥ is continuous on [a, b].
Show that v is a rectifiable curve and has

length §|y (©dt. 10

State and prove fundamental theorem of

integral calculus for vector valued function.
6

UNIT IT

State and prove Cauchy's criterion for uniform
convergence of a sequence of a functions
{fn(x}}. 6

Given (fn(x)} is a sequence of continuous
functions defined on a compact set E
converging to a continuous function f(x) on E.
Assume fn(x)=f,,(x), ¥x €E n=1,2,3,-.
Then show that fn(x)} — f(x) uniformly on E.

' 10

Prove that there exists a real continuous
function on the real line which is nowhere
differentiable. 10

(d)
5. (a)
(b)
6. ()

(d)
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[f X is a metric space, C(x) will denote the
set of all complex valued continuous functions
with domain X. Prove that C(x), the metric
space is complete. )

UNIT III

L]

Suppose the series =z Cnx® converges for
|x]<R and define.
f(x)= ZCx, (I1x]<R)

Then prove that :E:, X" converges uniformly

on [-R+€, R—€], no matter which €>0 is
chosen. Prove that f is continuous and

differentiable in (-R,R) and
f'x) = I nex™” (|x]<R). 8

Prove that the product of two convergent
series converges if atleast one of the series
converges absolutely. 8

State and prove Abel's theorem for the power
series. - 8

Prove or disprove that "The product of two
convergent series is always convergent". 8§
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UNIT IV

7. (a) For A€L(R",R™), set of all linear trans-
formations of vector space R" into vector
space R™, define the norm [|Al].

Hence prove

() If ACL(R", R™) then [|A]|< o and A is
uniformly continuous mapping of R” into
R™,

(i) If A, BEL(R", R™) and C is a scalar
then prove that

lA+B|<]|All+]|B]| and
ICAll=iCLIA 8

(b) Suppose E be an open set in R" and
f:E—-R™ and x€E.
Define differentiability of f at xeE. If f is
differentiable at x€E then prove that it is
unique. 8

UNIT IV

8. (c) Suppose f is defined in an open set ECR’.
Suppose Dyf: Dyf and D,f exist, at every
point of E and Dy { is continuous at some
point (a, b)€E. Then prove that Dy,f exists at
(a,b) and (D,f) (a, b)=(Dyf) (a, b). 8
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(d) Suppose f maps a convex open set ECR" into
R™ f is differentiable in E and there is a
real number M such that || f'(x)||<M for
every x€E. Then prove that |f(b)-f(a){<M
[b-al. If, in addition f'(x)=0 for all x€E
then prove that f is constant. 8

UNIT V

9. (a) State the prove Implicit function theorem.
10

(b) If f maps an open set ECR" into R™. Define
Jacobian of f at x. If U=cos x, V=sin x.
cos y and w=sin x.sin y. cos z then show
that

A{u, v, w) = (-1 }3 sin’x . sinly. SNz
A(x,v,2) °

10. (c) Let A be an open subset of R" and assume

that f: A —R" has continuous partial derivatives

Dif; on A. If Jacobian determinant If (x)=0

for all x in A, then prove that f is an open

mapping. 8

(dy If f(x,y,z)=(a*2+b*y?+c?2%)/ x*y*z%, where
ax?+by?’+cz*=1 and a, b,c are positive. |
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Show_that the minimum value of f(x,y,z) is
given by

u 2_ u 4]

v 722 =

x% = — ¥ : =
2a(u+a) 2b(u+b) 2c{u+c)

where u is the positive root of the equation.
w~(bc+ca+ab)u-2abc=0 (schlomilch). 8
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