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Instructions:

1. All questions are compulsory, however internal choice is available.
2. Figures to the right indicate the marks allotted to the questions.

3. Use of Non-programmable calculator is allowed.

Q1. Answer any Four of the following (4*4 =16)

1. Prove that f(m,n)=pf(n,m) where S denotes beta function.

. Discuss the convergence of I

. Prove that I'(n +1)=n I'n wherel denotes gamma function .

. Find the radius of convergence and interval of convergence of the power series

o0 x"

n=| n!

. t _.sinx
Discuss the convergence of I e —dx.

0 X

1secx
dx.

5. X
Give an example of the power series with R = 5 that diverges at x =- 5 and
converges at x = 5.

Q2. Answer any Four of the following (4*4=16)

L,

If f(t) = 3t* — 4, g(t) = t? in the polynomial space P(t) with usual integral
inner product < f, g >= fol f()g(t)dt
Find (i) <f,g >

(i) £l

Find the constants A and B if the set § = {1, x, 2 + 34x + Bx?}is
orthogonal in C [-1,1] with usual integral inner product.

. Let fand g be functions in C [0,1] under usual integral inner product, Show

that [|fII*llgll* = I< f,g >I* 2 0

Find the Fourier series of f{x)=x on [-x, 7]

. Obtain the expression for a Fourier series of an odd function.

Let (V, <>) be an inner product space over a field F and ||x|| = V< x,x > for
all x in V, be a norm induced by the inner product on V. Prove that ||x + y||? +
llx = ylI> = 2(llx|| + llyll) forall x, y in V.

Q3. Answer the following

A. Answer any one of the following (6 marks)

1 State and prove Parseval’s theorem.



Q3. Answer the following
A. Answer any one of the following (6 marks)

1 State and prove Parseval’s theorem.

.. }bean orthonormal set in C[a,b] with respect to
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the usual integral inner product on C[a,b].
If f € C[a, bland if ¢, = (f,®;) then prove that Y5>, ¢ < |IfII>.

B. Prove that {sinx , cosx, 1} is an orthogonal set of functions on C[—, 7] with
the usual integral inner product. And hence determine the corresponding
orthonormal set. (6 marks)

Q4. Answer the following

A. Answer any one of the following (6 marks)
- —t<x<
1. Find the Fourier series of f(x) = {_xx _"n_ 7r0__<xx_<7; on [—m, |

2. Find the Fourier series of f{x)=x? x € [- &, 7] and deduce that
2
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B. Find the Fourier cosine series of f(ix)=x — x%;x € [0,1]. (6 marks)
Q5. Answer the following

- A. Answer any one of the following. (6 marks)

1. Prove that .[ ﬂpis convergent iffp > 1.
0 X

2. Leta, xo € R such that xo > 0. Let a real number k>0 be such that
|f ()| < k|g(x)| ¥ x2x, If

j |g(x)|dx is convergent then prove that I |f(x)|dx is convergent.

B. Prove that lsi2 [ —=—ar<2.

% 5inx
(6 marks)
Q6. Answer the following
A.  Answer any one of the following. (6 marks)
: @ (_l)annol @ (_l)nx2n
1. Prove that s'(x)=c(x) where s(x)=Y ~——— and c(x)=S 2 * _
J=en) (x) ,,}:; 2n+1)! (x) ; (2n)!

1
2. Prove that the improper integral j x""(1-x)""dx converges if and only if
0

m=>0andn > 0.
B. For any positive integer m prove that (6 marks)

i 1
2°™ 0 (m)(m + 5)=L(7)T'(2m) where T represents gamma function.
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