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(Old/New Course)
MATHEMATICS
PAPER FIRST
(Analysis)

Three Hours] [Maximum Marks:50
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Attempt any two parts of each question. All
questions carry equal marks.
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f(x)ziqlx " (l<x<D)
n=0

aq Toifse 5

lim f(x)=> C,.
x—1 n=0

Suppose the series ZCH converges and

S :iqx " (—l<x<l)
n=0

then show that

lim f(x)= Z Cn.
x—1 n=0
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fix, y)=x2 yZ +sinx+cos y
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Verify the Young's theorem at origin for the function
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fix, y)=x2 yZ +sin x+cos y

B f (x) B o8 3R (-7, 1) H BRI Syo7
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cosx , 0<x<nm
Sx) =
—cosx , —-m<x<0

Find the Fourier series of the function f(x) in

the interval (-7, ) where

1) cosx , 0<x<nm

X) =

—cosx , —-m<x<0
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Let f :[a,b] > R, beabounded function
on[a, b], then prove that f € R[a, b] if and only

if for every € > 0, there exists a partition p of [a,
b] such that,

U@.NH-L(P, f)<e
dlerT ter
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Discuss the convergence of Beta Function
I; xm—l (l _ x)n—l dx
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Il al _ldleog(l+oc)
0 logx

(a>-1)

Show that,
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Il al _1dx:10g(l+oc)
0 logx

(a>-1)
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u =sinx.cos hy+2cosx.sinhy+x> —y* +4xy

U g~ B & T Hid fawaiites we f(2)
=u + iv 31 FeRor S|

Show that the function

u =sinx.cos hy+2cosx.sinhy+x> —y* +4xy

is a Harmonic function and determine the
corresponding analytic function f (z) =u +iv.
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Show that cross-ratios are invariant under a
Bilinear Transformation.
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Derive Cauchy-Riemann equation for a func-
tion f(z) tobe analytic.
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Prove that in a metric space, the intersection of
a finite number of open sets is open.
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Prove that there exists no integer for which
Jr +1++/r —1 is arational number.
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Prove that the set of rational numbers Q is not
order complete field.
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Prove that every metric space is first count-
able.

A @ (x, d) T (y,) & R FAftedr 3R
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Let (x, d) and (y,?) be two metric spaces and
f:x — y beafunction. Then prove thatfis

continuous iff f(4) < f(4), forevery sub-
setAof x.

g B i s aegofaar wReg Qs
THfte aRag &Idr &

Prove that every totally bounded metric space
is bounded.



