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SECTIONA-(5X4=20)

Answer All the Questions:
I. If P* isarefinement of P.-Prove that L(P, f,a)< L{P*, f,«) and

L(P, f,a)S L(P*, f.«).
(OR)
State and prove the fundamental theorem of calculus.
Prove that the sequence of functions { f, }, defined on E, converges uniformly on E if and

[ER ]

only if for every & >0 there exists an integer N such that m> N,n> N implies

;.fl"J (x) - f-:” (x)l S 8 i
(OR)
4. 1fK is a compact metric space, if f, e%’(K } forn=1,2,3,...and if {f,}converges

uniformly on K. prove that { fn} is equicontinuous on K.

Ln

Suppose D¢, converges. Put f(x) chx -1<x<1). Prove that lim f (x)= Zc

n=l
(OR)
6. Suppose d,...,a, are complex numbers, nz1,a, #0,P(z)= > a,z". Prove that
. 4]

P(z)=0 for some complex number z.
7. Let Q be the set of all invertible linear operatoron R" . If AeQ,Be L(R" ), and

|B—4]. | 47| <1. Prove that BeQ.
(OR)

8. Suppose E is on open set in R", fmaps E into R”, f is differentiable at x, € £, g maps
an open set containing / (E) into R, and g is differentiable at f (x,). Prove that the
mapping f of E into R* defined by F{x)=g(f(x)) is differentiable at x,, and
F'(x )= g'(f(_xﬂ))f'(xo).

9. If [4] and [ B] are n by n matrices, prove that det([B][4])=det|B] det[B].

(OR)

10. Suppose f is defined on an open set E — R?*, suppose that D, f, D, f and D, f exist at
every point of E, D,, f exists at every point of E, and D, f is continuous at some point
(a,b) e E. Show that D, f existat {a,b) and (D, f)(a,6)=(D, f)(a,b).

SECTIONB—-(5X10=50)

Answer All the Questions:

11. Assume a increases monotonically and a'€ R on [a,b] . Let f be a bounded real

function on [a,b]. Prove that f e R ifand only if fo' €% and in that case

j fda = [ f(x)e (x)dx.
(OR)
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If ' is continuous on [a,b], prove that y is rectifiable, and A(y})= _ﬂy'(t_)! dr .

. Suppose { f,}is a sequence of functions, differentiable on [a,b] and such that { £ (x )}

converges for some point x; on [a,5]. If { f;} converges uniformly on [a,b]. Prove that

{/,} converges uniformly on [a,b]. to a function f, and f"(x)= lim 71(x), (asx<b).
(OR)

If K is compact, if [, e?’é(!() forn=1,2,3,... and if { f,}is pointwise bounded and

equicontinuous on K, prove that { £,} is uniformly bounded on K and { f,} contains a

uniformly convergent subsequence.

State and prove Taylor’s theorem.
(OR)
State and prove Parseval’s theorem.

Let r be positive integer. If a vector space X is spanned by a set of r vectors. Prove that
dimX <r.

(OR)
State and prove inverse function theorem.

State and prove implicit function theorem.
(OR)
State and prove the rank theorem,
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