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ANNUAL EXAMINATION, 2022
B.A./B.Sc.-I11
MATHEMATICS
PAPER-I

ANALYSIS

TIME: 3 HOURS Maximum: 50
Minimum: 17
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Note: Solve any two parts from each unit. All questions carry equal marks.
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State and prove Mertens theorem.
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Show that the function

Fo) =522 ) % 00)
£(0,0) =0

does not satisfy conditions of Schwarz’s theorem and

fy(0,0) # £(0,0)

sl (-4,4) # f(x) =e™ @ forw R 4oft @
PR |

Find the Fourier series of f(x) = e~

(-4

* in the interval
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Let f:[a,b] = R is a bounded function on [a, b]. Then f

is R-integrable if and only if for every €> 0, there exists a

partition P of [a, b] such that

U(P,f)—L(P,f) <€
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State and prove Banach contraction principle.
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State and prove Baire’s category theorem.
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A metric space (X,d) is compact if and only if every

collection of closed subsets of X having finite intersection

property has non empty intersection.
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A subset A € R in the usual metric space R is connected if

and only if it is an interval.
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Discuss the convergence of the function

1
f x™ 11— x)" ldx
0
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Using differentiation with respect to parameter, find the value
—-ax

o0 1l—e .
Offo 7619( if > —1
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Prove that Z—| = constant and amp (Q) = constant
z+1 z+1

are orthogonal circles.
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Show that the function f(z) = e~?"(z # 0) and f(0), is not
analytic at z = o although the Cauchy Riemann equations are

satisfied at that point.
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Show that the transformation W = 27— transform the

circle |z| = 1 into unit circle in the W plane. Find the centre

of this circle
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Show that the set of rational numbers is not ordered complete

field.
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State and prove Cantor’s intersection theorem.

BA3BS3M01/22



