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B.Sc. (Part - III)
Term End Examination, 2016-17

MATHEMATICS
Paper - I

Analysis

Time : Three Hours] [Maximum Marks : 50
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Note : Answer all questions. All questions carry equal
marks.
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1. (o fag +fvm & wem  f(xy)=4lo],
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(2)

If f(x,y)=+|xy|, then prove that
f(x, y) is not differentiable at (0, 0) but

of 54 :
o and Py both exist at (0, 0).

(b) TS THT H A Ta@er g Hifeg|

State and prove Schwartz Theorem.
TIqr / OR
2. (a) f(x) 1 RIRI TGO F@ hIC :

_JLlx|<a
f(x)_{o; |x|>a}

Find the Fourier transform of f(x) :

/ <">:{§;||Z||<>2}
(b) T e F BRR cosine T
%e_p% g |
2

Show that Fourier cosine transform of e~
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(3)
T&TE / Unit-11
3. (o) Tag wiNT f& g&*F 9aq wed M

n haN
TR BT ¢ |

Show that every continuous function is
Riemann integrable.

(b) I f €R[a, b], 7@ Tag =ifvT f®

b
/| €Rla, b] ¥ |1

b
<[If]

If f €R[a, b], then prove that | /| e R[a, b]

b b
and ff3f|f|.
37Iqr / OR
4 (@ [Zd ¥ efwmwm w1 S
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COS X
2

[e e}
Test for the convergence of j dx .

01+x
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(4)

Jor 0% g % afiror % o Wi

2
X
E'”\QQ Tﬂ%'\f a > 01

Test the convergence for the function

o0 .
_, sinx
J.ex = dx where a > 0.
x

TS / Unit-III

g *ifNY fF ®ed f(z) = |z 2 FaA
gaq ¥, fog qa fog W Sew fod
W ; & faU sTEshaa T8 © 1

Prove that the function f(z)=|z[?® is
continuous everywhere but nowhere
differentiable for z except at the origin.

Wﬁ?wj’(z)z e*(cosy + isiny)
favaifr 21

Show that the function f(z) = €*(cosy
+ i sin y) is analytic.
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(3)

Prove that every Mobius transformation
maps circle into circles.

fgoma ®u=Rur w & Rk fdg &1 3@
Elflﬁ'l'q:

Find the fixed point of the quadratic
transform w :

3z-4
W:
z—1
ZHhTS / Unit-1V

ey foe foedt e wmfe §
Hgd Tieeh Th Ggd 9= Bl § |

Show that in a metric space, every closed
sphere is a closed set.

T g TR (X, d) ¥ fog *ifse i
ldx, z) —d(y, z)| <d(x, y) V x,y, zeX
In a metric space (X, d) show that

d(x, z) — d(y, 2)| < d(x, ) ¥V x, y, zeX
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(6)
8. (o) Tog =S fr gl wmfe ¥ s e

3T UReg BT ¥

Show that every Cauchy sequence in a
metric space is bounded.

(b) Tog ity for 3 T euftE den 2

Show that \/5 is an irrational number.

THTS / Unit-V

9. (a) HF T (X, d) T (¥, {) & gl wmfesar
T AR f:X> Y Th B § | 99 g
FHife fF £ Faq T e iR Faa afg
f(4) s F(A)

Let (X, d) and (Y, {) be two metric spaces
and /: X — Y be a function. Then prove that

fis continuous if and only if f(z) c f(4).

(b) Tag =wifsw fh fredt g wafe §
Hgd SY-9g=El &1 WY Hed B T

Show that the union of two compact subsets
of a metric space is compact.
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(7)
10. (o) Tog =S f& fedt doag ag==@ =
gaq fafes off e g ¥

Show that continuous image of a connected
set is connected.

(b) IR-Fa gHI H FH faee fag
HIFSTT |

State and prove Baire-category theorem.
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