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" (Reg/Pvt/ATKT) Examination July 2019

COMPLEX ANALYSIS - 11
Paper-1V

Note : All the questions are compulsory.
Section - A
Objective Type Questions
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Q.1. Choose the correct answer:

i) The power series f(z) = ) 2"
n=0

(a) Converges when |z]< 1
(6) Converges when [z]> ]
(c) Diverges when|z]< 1
(d) Noneof these

AS-467

Time Allowed » Three Hours] [Maximum Marks {

Reg.-85
Pvt.-100

15x1=15

YA19-220

http://www.onlinebu.com

RT.0.

Wodngaunuo smm s dig

WOd Ngatmuo smanys: dipy

hitp://www.onlinebu.com

(2)

n=I

oo 2
F
ii) Infinite product 112 IT [1 - n_z] represents

(a) sinz (b) sin z2

{c) cos2 (d) cos 72
i) G(-z) =

@ Mf1-2

(b) ﬁ[ni\ &t
() ﬁ(

(d) m [1 __z_] e %

iv) An analytic function f with its domain of

definition D is called:
{a) Germ

(b) Harmonic
(c} Functionelement -
(d) None of these
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3)

v) Analytic continuationof f,(z) = fe‘” dt =

(a) Jfz}= iz”

n=0

b fH@= Z )

n=0

© L@=Y z:'_’,

a={

(d) None of these

vi) The number of analytic continvation of a
function £ (z) into the same domains is:

@ 1
(b) 2
) 3

{d) None of these
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(4)

_ vii) For Poisson kernel P(6)

1

@ 5-J_ B(6W6=0
I

® 5-[ P@xg<1
1

(c) _—2;__[!1(9):16’51

o
@ E[’ﬁ(wez]

viii}For Green'’s function g, which of the following
is not true:

(@ g, is harmonic in G - {a)

() G(2) =g, (2) + loglz—a| is harmonic in

disc about a

{c) il—Tn 8.(2) =0 for each e in JooG

(d) None of these
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(5) ' (6)
ix) A continuous function u:G > K has the . xi}) The canonical product of cos hz =
mean Value Property (MVP) if whencve:r | ] )
Fan<Gu@s= z

I1
O (2n - 1)2 z?

(a) ﬁﬁu'(a-i-rem)dﬁ T J

b) IT| 1+

1 it
(b) EL w(a+re” )do

- i 142
+
D ?:: ?:: ©) =i \ n222
(<) L re'de g g
: (d) None of these
= o )
@ None of these ;'—. = xii) The convergence of exponent & of sequence
o o {z } is given by:
x} The order of the function cos z is E E
3 3 ¢ = lim su logrn
(a) oo hitp://www. onlinebu.com (a) I P log| z, |
0 . ’ ’ l .
®) &) 0= liminf 28"
) 1 | e lgla]
C
¢) O=limsuplo |
@ -1 (e) Lm suplogfz, |

(d) None of these .
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(7)

xiii)"Let f be an entire-function that units two
values, then f is a constant.” This statement is;

(a) The g}eat Picard theorem
(b) The little Picard theorem
(¢} Schollky's theorem

(d} Borel's theorem

xiv) If £(z) is a univalent function in a domain D
then the inverse mapping z=g (o0 ) 15

(a) Univalent
(b) Notunivalent
(¢) Both
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(d) None of these
xv) The numb&B =inf {ﬁ(f) . f€ F} is called
(a) Landzju's constant
(b) Bord's constant |
(c) Bloch's constant
(d) None of these
?:',#11'9.22'0 AS-467 PTO.
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Section - B
Short Answer Type Questions
ISx5= 25

Q.2 State Weierstrass factorization theorem.
OR

Provethat [ 1—, =%
SInzz

A
b

Define the following:
a) Analytic continuation
b} A function element
OR
Find the analytic continuation of the function i
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defined by the series fi(2)= Y 2"
n=0

Q4. Define Harmonic functions and write their basic
properties. _
OR

If 4:G - R is a continuous function which has

the mean value property then show that u is
harmonic. |
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‘Q.5. Find the order of the polynomial

P(2)=ay+az+az +.....+8,2",a, #0.
OR

Let f (z) be an entire function with F(0) # 0 Also

letr,r,,...r bethe moduloof zeros z), 7, ... 2,

of f (z), aranged as non decreasing sequence,
multiple zero being repeated. then prove that

R | fOEm(B)R, 1. 1,

Where r <R<rml, and m(R) is the max. modulus
of f(z) on 2| =

Explain: _
a) Univalent function
b) Bloch's constant
COR
Let f be analytic in D =
FO=0,f(0)=1] f(z)|<mV zinD.
Thenprove that m =1 and f(D}> 3(0;—6—1-@)'
m
AS-467
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Let y:[0,1] - C be a path and let

{(f,D,):0£¢<1} be an analytic continuation
along y. for 0<r<1,let R(s) be the radius of
convergence of the power series expansion of f ;

(10)
Section - C
Long Answer Type Questions
5x9=45 ;
Q7. ForR_ z>1 prove that |
| -l
E@z=[(e'-1) '+ i
OR
Prove that V77127 = 2217 +%
Q8. State and prove Mittag Leffter theorem.
OR

about z = y (7). Then prove that either R{t)=<0 or

R:[0,]] = (0,) is connnuous
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- (1)

Q 9. Let f (z) be a function of z analyticin a domam D
| which contains a segment of x - axis about whu:h L
' D is synunetnc Then prove that .

Q.10.

Q.11.

F@=f@).zDie. f (2 takes conjugate
values for conjugate values of z if and only if f(x) -

is real for each point on the segment of x - axis.
OR

State and prove Harnack's inequality.

State and prove Borel's theorem
OR

State and prove Hadamard's factorization theorem

State and prove montel caratheodory Eheorern'.
OR |

- State and prove the — theorem.
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