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Note: Question paper has two parts, Part-I and Part-I1. All questions in Part-I are compulsory.
Part-II has six questions out of which four questions have to be attempted by the students.

Part-1
Note: All Questions are compulsory (word limit 20-40 only)
Que. 1(a)State Cauchy’s criterion for uniform convergence of sequence of functions.
(b)State Weierstrass approximation theorem.
(c)Define Norm of partition and refinement of partition.
(d)State necessary condition for a function to be R-S integrable.

(D)

(¢)Find the radius of convergence of the given series: Zm
n+2)n+

(DIf ma,,r'" = _IIE , then prove that the series Za,,x" is convergent (absolutely) for [x|<R and

divergent for [x[>R.

(2)If f(x,y) = 2x>-xy+2y” ,then find @f/@x and f/dy at the point (1,2).

(h)State inverse function theorem.

(i)Define Borel sets with examples.

(j)State classical lebesgue dominated convergence theorem. (2 x 10=20)
Part-11

Que.2(a) State and prove Dirichelt’s test for uniform convergence of series of functions. (5)

(b)Let <f,> be a sequence of real valued function defined on the closed interval [a,b] and let

f, € R[a,b].forn € N. If <f,> converges uniformly to the function f on [a,b].
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Then prove that
b b !* fr‘; H_%:) P A e\

f €R[ab] and [f()dx=lim[f,0a . M [ HEOLTT G) .
Que.3(a)State and prove mean value theorem for integral calculus. (5)
(b)If f € R(@)) and f € R(a) ,then prove that f € R(a+a>) and

b b b
[fd@, +a,) = | fda, + | fda, . (5)
Que.4(a)State and prove uniqueness theorem for power series. (5)

(b)If a power series Za,,x" converges for [x| <R and if we define a function f(x) = Za,,x" ;

|x |[<R, then prove that Za,,x" converges uniformly on[-R+€ ,R-€], no matter which €> 0 is
choosen and that the function f is continuous and differentiable on (-R,R) and f’(x) = Z na,x""
JX|<R. (3)

Que.5(a)Check the continuity of the function at the origin:

xy
s(x,3) #(0,0)
fxy)=1x* +y* _ (5)

0,(x,) =(0,0)

(b)Show that the function f(x,y) = 2x*- 3x’y + y* has neither a maximum nor a minimum at

(0,0) . (5)
Que.6(a)If A; and Az are measurable subsets of [a,b] then prove that both A; U A; and A; N A;
are measurable. (5)

(b)Prove that the function f on [a,b] is measurable iff one of the following conditions hold:

(i) {x:f(x) > a } is measurable set for every real a .

(ii) {x : f{ix) > a } is measurable set for every real a . (5)

Que.7(a)Expand x’y +3y-2 in powers of (x-1) and (y+2) using Taylor’s expansion. (5)
(b)If P* is a refinement of P, then prove that L(P,f, @) <L(P*.f, « ) and

| UP* £, @) <U(P.f, @) )




