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Part A (Short Answer Questions)
Answer any eight questions.
Weight 1 each.

1. Find the Fourier Series for f(z) = 62,0 < z < 2.

2. Define convolution of f and g. Also show by an example that Lebesgue integrability of f and g alone will not

= give a convolution integral of fand g.
3. Show thatif F(t) = f(c + tu), then F'(£) = £'(c + tu; u), if either derivative exists.
4. Define total derivative of a function f : § — R™, § C R". Show that if f is differentiable at ¢, then f is

continuous at ¢.

5. Give matrix representation for a linear function 7' : R™" — R™.

g. Define the Jacobian determinant of a function fon R"
Let A be an open set of R and assume that f: A — R" is continuous and has finite partial derivatives
D;f; on A _If fis one-to-one on A andif J¢(x) 7 0 for each z in A then prove that f(A) is open.

8. Prove that the function f : R> — R defined by f(z,y) = (y — 2*)(y — 22?)does not have a local
maximum or local minimum at (0, 0)

©

De fine projection functions in R™.

10. Define differential form of order k and explain its elementary properties.
(8x1=8 weightage)

Part B (Short Essay/Problems)
Answer any six questions.
Weight 2 each.

11. Prove that every real valued and continuous function on a compact interval can be uniformly approximated by a

polynomial.

12. State the convolution theorem, using integrals. Also write the relation connecting beta function with gamma
function.
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Find the Jacobian matrix for the function f: R® — R3 defined by the equation
flz,y, z) = (sinzcosye®, sindzsinysinz, cosbrcosycosz).

a. Show that if S is an open convex subset of R"and f : § — R™, is differentiable at each point of S, then for
every vectora € R™ and X,y € § there exist 2 in the line segment joining X and y such that

a. {f(y) - f(x)} = a.{f'(z)(y - x)}-

b. If in addition all partial derivatives D; fi are bounded on S then show that there exists a constant A > 0 such
that [|£(y) — £(x)|| < Ally — x]|.

For some integern > 1, let f have a continuous nt* derivative in the open interval(a, b) . Also for some
interior point cin (a,b) , f'(c) = f"(c)=..... = f"!(c) = Obut f*(c) # 0. Prove that f has a local
maximum atc ifn is evenand f"(c) < 0 and a local minimum atcifn isevenand f*(¢) > 0 andifn is
odd f cannot have a local maximum or local minimum at ¢.

(a)Define stationary point and saddle point of a function from R* - R
(b) Find the saddle point of the function f(z,y) =z® — 3* — 2zy + 6
For every f € C(I*), show that L(f) = L (f).

(a)If 7(t) = (acost,bsint), 0 < t < 2m,then find [ zdyand [ yde.

(b)If ®(r,0,¢) = (z,y, z) where z = rsinfcosp, y = rsinfsing, z = rcosd and D is the3 — cell
definedby0 <r <1, 0< @ <m, 0<¢ < 2x,then showthat [,drAdyAdz= fgf.
(6x2=12 weightage)
Part C (Essay Type Questions)
Answer any two questions.
Weight 5 each.

State and prove Fourier Integral Theorem,

Show that if g is differentiable at a and f is differentiable at b = g(a), then the composition function,
h = f o g is differentiable at a and h'(a) = f'(b) o g'(a). Also, express this result in matrix form.

State and prove the sufficient condition for differentiability of a function f at the point ¢

State the partitions of unity theorem. Prove that if f € C(R") and the support of f lies in K,

then f =37 | o f, where each v, f has its support in some V,,.
(2x5=10 weightage)
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