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Part A
Answer any five guesfions.
Each gquestion hos weight 1
. Write the Fourier series generated by f c L ([0, p]) with period p. Also write the formulas for the

Fourier co-efficients.

Write the inversion formula for Fourier transforms.
If £(x)=| « [ then what is the directional derivative f'(c,u) of £. at ¢ in the direction of u.

Show by an example that a function can have a finite directional derivalive [ (c,u) for every u
but may fail to be continuous at c.

State the inverse function theorem.

If f=u+ivis a complex-valued function with a determinant at a point z in C, then show that
Js (2)=|f" @)

Define a k-form in an open set E < R*.

. State Stoke’s theorem.
' (5x1=5)
Part B
Answer any five questions.
Each question has weight 2.
State and prove Weierstrass approximation theorem.

Show that B(p,q)= EL}.
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Let f: R?  R® defined by the equation f (z, y) = (sin x cos y, sin x sin ¥, cos x cosy). Determine
the Jacobian matrix Dy (x, v).
Prove that if fis differentiable at ¢, then f1is continuons at o.

State and prove mean value theorem for differential calenlas,

Let A be an open subset of R* and assume that f: A - R" has continuous partial derivatives DS

on A If J¢ (x} =0 for all xin A, prove that £i2 an open mapping.
For every [=4(T"), prove that L(f)=L'(f).

Suppose w= b (x)d x; is the standard representation of a k-form w in an open set g - R™.
I

Prove that if w = 0 in E, then "' =0 for every increasing k-index | and for every x < E.
(5x2=10)
Part C

Answer any three questions.
Each question has weight 5.

State and prove the convolution theorem for Fourier transforms.

Assume that g is differentiable at o, with total derivative g'(a). Let b = g (a) and assume thal [is
differentiable at b with total derivative f' (b). Prove that the composition h =  « g isdifferentiable
ate and k' {a)=f (b o g (a).

Let u and v be two real valued functions defined on a subset 8 of the complex plane. Assume that
e and v are differentiable at-an interior point ¢ of B and the partial derivatives satisfy the

Cauchy-Riemann equations at c. Prove that the funetion f=u +iv has derivative al ¢ and

fried=Dyule)+iDy v (c).

Prove that if both partial derivatives D f and D, f exists in an r-ball (¢, &) and if both are

differential at ¢, then Dy zf (e)=D, . f (),

Assume that the second order partial derivatives I, y Fexistin an n-ball B (a) and are continugus
n

i
at a, where a is a stationary point of . Let Q{t)=%f’ (n,t}:é z E D;, ; f @t ¢t
iel 21 .
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Prove that :
fa) IfQU)>0forall t£0, f hasa relative minima at a.

{b) FQit)<0forell £t+0, f hasarelative maxima at a.

(e} If @ (t) takes both positive and negative values, the fhas a saddle point at a.
22. Prove the following :— '

(a) Ifw and A are and k-and m-forms respectively of class €' in E, then

d (w k) =(d w) A +(=1" wadi

(b) Ifw is of ¢lass € in E, then d* w - 0. Here E is'some open set in R®.

(3% 5= 15)




