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I A dag, g 3R |9 &, @@ A, X &1 ddg °ch ANNUAL EXAMINATION, 2021
2 | B.Sc./B.A.-111
Let (X,d) be a metric space and A € X, Prove that if 4 is MATHEMATICS
connected, open and closed, the A is component of X. PAPER-I
"""""""""" ANALYSIS
TIME: 3 HOURS Maximum: 50

Minimum: 17
Me- AP ShE @ BIS QT 91T & B | G U @ Sib A & |

Note: Solve any two parts from each unit. All questions carry equal marks.
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Show that, a double series

g amn

mn

with @y, = 0 either converges to a finite sum & or else it
diverges properly to 00,
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wad—  f(x,y) = x%y? + sinx + cosy
& oIy AT UH T FA9 ol g R By |

Verify the Young’s theorem at origin for the function —

f(x,y) = x?y? + sinx + cosy
(c)
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xX,—=<x<7,
2 2

fx) =
1r< <3 95 (a)
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Obtain the Fourier series of the function

x_z<x<z
) 2— —2l
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f (x) being a periodic function hawing its period 21t. (b)
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Prove that every monotonic function is Riemann integrable.
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Let (X,d) be a complete metric space, and let (Y,d) be a
subspace of (X, d) then prove that Y is complete if and only if

Y is closed.
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State and prove Density theorem.
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Let (X,d) and (Y, p) be two metric spaces and f: X — Y be

a function. Prove that f is continuous if and only if

f1(B) € f~1,(B), Y , for every subset B of Y.
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Prove that a compact subset of a metric space is closed and

bounded.
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Ife ab # 0, @1 Rig #IRT b
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f cos ax — cos bx

(b)

b
dx = log —|.

X
0

If ab # 0, that

o]

f cos ax — cos bx

dx =1 b
X = °g|5|'

0 (©)
Ife «?< 1, Rig SR fF
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1+ sinx\ dx )
log( , ) — = - sin” " x.
1+ sinx/ sinx

0

If <?< 1, prove that

/2

1+« sinx\ dx )
log( , ) —— =1 - Sin”"x.
14 sinx/ sinx

0
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2sin2x
e2y—e~2Y—-2cos2x

f()=u+iv, z=x+iy & & % B T,
f(z)ﬂﬁz?ﬁﬁ?ﬂﬂ&f 1T |

2sin 2x
e2Y—e~2Y—-2cos 2x

94. (a)
e u+v=

(b)
If u+v=

and f(z) =u+iv, is an
analytic function of z = x + iy, find f(z) interms of z.
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1 1
Find the image of the infinite strip " <y< 2 under the

. 1 . .
transformation W = —. Show the region geometrically.
Z

gy & WU w=(z+i)? =1, z-99dd H I

1

|z| =1 & <idRe ¥FT &1 WRaed E=2(1—cos(2))
(Gef w = R e ) & ared wrT # ufaRifSa oxar 21

Show that the transformation w = (z +i)? = 1, maps the

interior of the circle |z| = 1 in the z —plane of the exterior

of the parabola% = 2(1 — cos @) (wherew = R e'?).
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Show that in a metric space, every open sphere is an open set.

el (X, d) s of R@e dafe @ dem Aol
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