Fifth Semester B.5c. Degree Examination,

First Degree Programme Under CBCSS
Mathematics
Core Course — V
MM 1542 : COMPLEX ANALYSIS — |

(2014 admn. onwards)

Time : 3 Hours

All the first ten questions are compulsory. They car

1.

SECTION — |

,1
Express - inthe form a+bi/.
I

What is the geometrical representation of {z:2 = Z\?

Define Cauchy sequence.
Define region.

Define analyticity at a point.

If f(z)=u+7i is an analytic function, then u is ...

State Uniqueness theorem for power series.

Give an example of an entire function.

ry 1 mark each.
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10.

Answer any eight questions from among the guestions 11 o
carry 2 marks each.
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Find [2”dz, where € is any smoolh closed curves==" e ,ﬂ
L w J.I

-

'irr..
=

e

Biia .ﬂu"i““‘

State Iinlegral theoram,
SECTION =I

r ,
22, These queslions

Find square rootls of 2/,

o bl
Sh that » —— diverges.
4 E‘t.ﬂ: ARl

Prove that z;z, = Z,- Z,.

Prove that {z,} converges if and only if {z,} is a Cauchy sequence.

Prove that power series are infinitely differentiable within their domain of
convergence. : ,

State sufficient conditions for differentiability of f (z) at a point z.

: ; = =00
Find the radius of convergence of ET 1
=0

Verify that f(z) = z* is analytic in the complex plane.

Prove that sin2z =2sinzcosz.
Let f=u+iv is analytic in a region D and u is a constant. Prove that fl'_,i."} -is'_ it

constant.
Prove that e* =0, forany zec.

Let C, and C, are smoothly equivalent. Prove that [f= ffu
S G



SECTION - Il

Answer any six questions from among the questions 23 to 31, These queshons carry
4 marks each,

23

24,

26.

27,

28.

29;

30,

31.

Prave that a polynomial P (x, y) is analytic if and only if P, =P,

Show that f(z) = | 313 is differentiable at z = 0, but nowhere analylic.

2 .
z
Let f(z)={ 7 Whenn=0 g . though partial derivatives of the component

functions exists and satisfy Cauchy-Riemann equations at z =0, show tha (z)

15 nol differentiable at z=10.

3 5
z : 3
Show thal the power series f(z)=z —%l- +Ef- —....is equal lo sinz.

Evaluate j'f{z}nfz, where ﬂzj:% and C is z(t)=Rcost+iRsini, 0<it<2m,

G
R=z0.

Let C be a smooth curve; let f and g be continuous functions on C:andlet o
be any complex number. Prove that J'[!r (z)+gl(z)]dz= jf (z)dz + ig (z)dz .
& o

[r{n:

Show that, if £ is a continuous real-valued function and f <<1 then 26
Tl=

Suppose [ is the derivative of an analytic function F-that is, f(z)=F'(z), where
F is analytc on the smooth curve C:z(l) ast <b. Prove that

[ 7 (z)dz =-F(z(b)) - F(z(a)).
L

State and prove closed curve theorem.
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SECTION - IV -

Answer any two questions from among the queslions 32 to 35. These questions carry
15 marks each.

32, (a)
(b)
33. (a)
(b)
(c)
34. (a)
(b)

Suppose f(z)= icnz'” converges for Iz[ < R. Prove that f'(z) exists and

fi=0

o
equals to > 'nC,Z"" throughout |z|<R.
=0 :

Prove that a region S is polygonally connected.
Show that the function f{z) = xy + iy is nowhere analytic.
Suppose f is analytic in a region and f'= 0 there. Show that f is constant.

If real part of an analytic function is a constant, then show thal the function
is a constant.

State and prove necessary conditions for differentiability of f(z) at point z.

Prove that 2sin z, cos 2, = sin(2, + 2; )+ sin(z; - 2;).

35, State and prove Rectangle thecrem.




