Answer any three from the following questions: ‘ : 10><

1.

=%/ i

L

- a) Let f(2) bea contmuous functlon ona closed and bounde ]
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The figures in the margin indicate full marks for the questions.
~ Answers all the questions:\
-UNIT-I :

a) When 1s a complex fUHCUOH f(z)said to have a hmlt w(, :

at 4——40()

b) Prove that hm (x +z(x+ y )) 2 +111 usm05—§ def‘ mtlon g

p + zq The

c) Let f(Z) ~u(x ,V)+1V(x y) Z0 x(, +zy and w =
prove that ; s e
lim f(2)=w, & i u‘(x,j‘z)‘: S &

o5 )5 ) g TG ;)—>(\(, Vo)

in a complex plane ‘Then prove that f is umformly contmuous =

onS. : _ ~ < : S 5
b) Show ti hat f (z) = 2°is umformly contmwous m the’ reglonl z ,< 1 but

g(z)=— is not umfonmly contmuous n the same Ieglon ; S
7 -3

a) Consider the functiom f(2) < z|.Prove that it is nowhere
differentiable in " but continuous everywhere. : 3
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=2
f—z—, z#0
b) For the function f(z) = 1 z show that the Cauchy-
0, z=0

Riemann equatlons are SatlelLd at(O 0) but the function is not
dlffere11t1able atz=90. 7

4. Estabhsh the complex form of Cauchy-Riemann equation and hence
express f'(z yin complex form. Shus 10

£% a) Intemale the iunctlon . (z) x4y =3ix’ between the pointsz =0
and z =1+ialong two different paths. = 2

b) Let f(z)be analytic in a domam Qand lety bea snnple closed
contour mQ taken in posmve sense Then 1or aﬂ z interior to y

)

rove thdt 8
5 A Zﬂzj(s—z)
UNlT i - ) ;
Answer any three from the following questlons 10 X 3 =30

6. Ifa function £ is analytic in the annular domcnn R, <| z—a l< R, and C

be any posmvely oriented circle around aand lylng, in t}ns domain then
prove that f can be expanded about any p01nt in the annular domain

- where

R <z-al<R, as/(z) Zan(z a)”+z
n=0 : =1 (Z— )
” J' f(s) ] ds"n = 0’1’27’.__‘ and
272'1 (CES ) i R SIS
J. f( 2M+I dS, }?:1,2,.., : 10
¢ 27zz (s—a)
7. Define ﬂLhe following with examples: . 10

a) Isolated Singularity,

b) Non-Isolated Singularity,
¢) Removable Singularity,
d) Pole,

e) Essential Singularity
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8. a) Statc and prove Cauchy Residue Theorem. ‘ 5
. o e B 7= +16
b) Find the singularities of the function (@) =—"———
_ — iy (z + 3)
hence its type as welf as the residue. Fh LTy ‘5[ )
9. Obtam the Laurent Series expansion of f(z)= = AISO
2 —4z+ 3

expand it in powers of z -1 and mention the region of vahdlty

-10.  Find the singularities of the following functlons and hence it’s type
- and Residue: : 2 %

D f)=5 m—rye
b) f( )_7FC087Z'Z

UNIT-T e
: An«wer any two from the followmg questwns e
,;1 1. Define Conformal Mapping. Using the basic deﬁmtlon of

: Conformahty, show that the mapping w = f (4) =— IS Conformal ST

catz=l. ' S :
12. a) Define Invariant point of a bilinear transformation. Write the
~canonical form of a bilinear transformation havmg two mvarlant
points. 2 U
b) Show that every bilinear transformation maps C1rcles and hnes 1nto -
circles and lines. »
13. Define Cross ratio of three distinct complex numbels Fmd the bilinear
transformation which maps 7, I, —1 onto 1, 0, oo . ‘ 10

14. Find the bilinear transformation that maps the crescent-shaped region
~ that lies inside the cnclek = 2( <2 and outside the cucle| ‘1| >lonto a

horizontal strip in the upper half plane. 10
dokokkk
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