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AT-372
B.Sc. (Part-ITI) Semester-V Examination
MATHEMATICS (OLD) (UPTO SUMMER-2018)
(Analysis)
Paper—IX
Tine @ Three Hours] Maximum Marks : 60
Note :(— (1) Question No. 1 is compulsory.
~ (2) Attempt ONE question from each unit.
1. Choose the correct alternatives :
(1) A function F(x, y) is harmonic in D if : !
() F,+F =0 (by F —-F =0
(c) ny + Fp‘ ={ (d) None of these
(2) A Bilinear transformation with only one fixed point is : |
{a) Loxodromic (b) Eliptic
(¢) Hyperbolic (dy Parabolic
c
(3) If {A_} be a finite or infinite collection of sets A then liU Ay :I T 1
a
@ []As ® U As
o o
© A @ U A
o o
(4; if £ be a bounded function defined on [a, b] and p be any partition of [a, B} then
Lip, ) = e _ l
@ Lp. §) | (b) Up. O
(©) Lp, O @ L@ D
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(3) A bounded function f is Riemann integrable on [a, b} if its : 1
(a) Upper and lower integrals are equal
(k) Lower and upper integrals are not equal
{c) Kp. 0 =-Ulp 0

{dy Nonec ot these

{6) The fixed points of the transformation w =7_'_i are : 1
Z+

(a) z=1. 1 (b) z=1i, -1
{ev z=0.1 (& z=1,2

{7 “Ihe neighbourhaod of a point s ¢ 1
{ay an upen sut (b) a closed set
{c) a semi open set (d) a semi closed set

{8y Cauchy Ricmenr eguations of an analytic function w = u + 1v are . 1
{a} 1 v and uoo {b) ugoe v and u =y
(cr u - oand u = v (d) u = v andu = v

(9 It fiz) and {(z} ure beth anaivue, then 1(z) is - 1
(a) Identicully zero (b) Constant
(¢) Unbounded (d) None of these

{10y If - x — v is a continuous mapping and X is compact. then : 1
(1) f{x) is connected () f(x) = ¢
() tx)=¢ (d) f(x) is compact

UNET—1
2. {a) T{{is bounded function defined on [a, b] and p be any partition of [a, b] then prove
that :
¢y Ut -h = Lip. O
aiy L B = Li{p, ). 4
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(b) If f be a bounded and integrable function defined on {a, b] with m. M as infimum.
supremum respectively, then prove that there exist a number p between m and M. such

that :
If‘(_x}dX=u(b-a). 3
(¢) Prove that T X b [_ds 3
[ rove a B e CODVCI’gCS ut - —_ =
2 Vx T +1 Vx7 +1

3. (p) Prove that a bounded function f defined on [a. b| is integrable on [4, b} ifT [or cach
- € > 0, 3 a partition p of [a, b] such that U(p, ) - L{p, f) < €. 4
(q) Test the integrals for convergence :

Al

M [, 3
X“+1
Q
(ii) sz Lix. 3
X“+1
7
UNIT—II

4. (a) Ifw=1fz)=u+ivbe analytic in D and 7z = ee*, where u, v, €, 0 arc the real numbers
v v 1 éu

du 1 _ lou
then prove that =" and - s 5

(b) Separate log z into real and imaginary parts. Using Cauchy-Ricmann conditions to
show that log z is analytic for z # 0. 5

5. (p) Show that the function u = x* — 3xy? is harmonic and find the corresponding analvtic

function, 5
¥ (x +1y) : e
(q) Let f(z)- 4 T 0 and f{0) -~ 0 show that f{(z) 1s not analytic at z = 4.
X' +y
b)
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b (a)

S by Eond a hiliecar rarsformation which maps point z = 0, =, —1 into w = i, 1, 0 respectively.
5
iy Prove that the biiineas transformation is 4 combination of translation, rotatiom, stretching
ard inversion. 5
(qy Dietermine the cquadion of the curve in the w-plane into which the straight line
x 0 v 1 as mapped ender the wansformation (1) w = 77, (1) w = /2 5
UNIT—-IV
s, tay Show that "dizy, - diyv) < dix, xh +dly, v where x, v, XLy e X0 (X, d) be a metric
pace. 5
by Define acighbournond of point and show that cvery ncighbourhood is an open set.
5
o =Y Prove tar oveny convergenl sequence v a metrie space is a Cauchy sequence. S
Lok meris spave Piove that a subset G oof Xois open ifY it is a union of
SToT A S LTI :
UNIT—V
i, (ay Prove thai closed subsets of compact sets are compact. 5
(b1 Prove that o mapping U ot 2 metric space X into a metric space Y is continuous on X
if and onty it £ (V) ys open in X {or every open s¢t V in Y. 5
Yho(py Let X, Y be metnie spaces and 1 X -» Y. Prove that [ is continuous iff I'(K)c@
for every subset & of X, 5
(qy 11 be continuous mappmg of a connected metric space X into 4 metnc space Y, then
prove that f{x) is connected. 5
Eirls 2740400 4 400
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UNIT -1

Prove that every bilinear transtormation with two non-infinite fixed points a, f is of

wWono fr-w)

k.~ . where K is constant. 5
w b Lz By

{he torm
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