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Attempt any two parts of each Unit. All questions carry
equal marks.
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Find the Fourier series for f(x) = e™* in the interval
0<x<2m.
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State and prove Schwarz’s theorem for function of two

variables.
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Prove that the function :
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f(x y): %};)’ lf(an’)i(0,0)

0 , otherwise

is continuous but not differentiable at the point (0, 0).
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Let f :[a,b] > R be a bounded function on [a, b].

Then fis R-integrable if and only if, for every € > 0,
there exists a partition P of [a, b] such that :
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Prove that Io converges.
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Show that :

o _
[ v = log (1+ o) (o > —1)

0 logx
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The necessary condition for a function :
J@=ulx,y)+iv(xy)
to be analytic at any point z = x + iy of the domain D

of /is that the four partial derivatives u,,u,,v, and v,

should exist and satisfy the equation :
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ox oy Oy ox
R1g BIY b B :
u=x>-3x? +3x2 =3)% +1
A IR Bl FIE T & AR GG d¥ed
Ber u + iv Bl TSI |

(A-58) P. T. O.

[4] D-3698
Prove that the function :
u=x-3xy% +3x> =32 +1
satisfies Laplace equation and determine corresponding

analytic function u + iv.
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Show that the transformation w = — —1 transforms

NE

the outer region of parabola y? =4(1-x) into

interior of unit circle in w-plane.
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Define metric space and show that if map
d : R x R — R is defined as follows :
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then d is a metric on R.
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Define Cauchy sequence and prove that every Cauchy
sequence in a metric space is bounded.
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State and prove Banach contraction principle.
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Define the following with an example :

(i) Separable space
(i1) Local base at a point

(ii1) First countable space
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State and prove Bair category theorem for metric
space.
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Let (X, d) and (Y, p) be two metric spaces and

f : X > Y be a function. Then f'is continuous if and

only if £~!(G) is open in X wherever G is open in Y.
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