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(c) Explain why /(x) = sin(x) is a bounded function on R,

whereas /(z) = sin(z) is not a bounded function on the

complbx plane C, although sin2(;) + cos2(z) : I for all

ze C.

(a) State and prove Cauchy Integral formula.

(b) State Liouville's theorem and use it to prove the

fundamental theorem of algebra.

(c) Lel C denote a contour of length L, and suppose that a

function./(z) is piecewise continuous on C. Show that
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Slate True or False. Justi$ your answer in brief :

(a) A point zo of a domain need not be an accumulation poht

of that domain.
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S ML, where M is a non-negative constant

such that lf?)l : M for all points z on C at which

. f (") is defined. Hence, show that

l. zz2 -t .l rR(2R'z+1)

l)^l .;l *"'l = a-o r*:;' where C*

denote the upper half of the cicle lzl: R(R > 2) , taken

in the counterclockwise direction.

5. (a) Derive the expansions :
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sinh z 1(') -7-=;* Affi"<lzl<-);
/ *"h(1)=;. *.i,fia,
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;;-(o<lzl<-l
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(c) The function /(z) : d is periodic with period 24.

kt toeceil =r -ti.

(e) The function /(z) = lz 12 is analytic at ; = 0.

A Let C denote the boundary ofthe triangle with vertices at

the point 0, 3r, and -4, oriented in the counterclockwise

direction. Then lt<e -a*1<ao

. (3) D53

(a) Prove that a finite set of points cannot have any

accumulation point.

(b\ Suppose that /(z) = u(x' ),,) + iv(.x. v\ (z = x + rvl

and :0 = xo t lfo, wo = ro + ivo Then 
,1i9, 

fttl = ulo

if and only if 1,,ry[fr,yor 
u(x'Y\=q *6

lim u(r, Y) = uo
(t,Y) + (ro,/o )

(c) Define neighbourhood of the Point at infinity. Show that

a set S is unbounded if and only if every neighbourhood

of the point at infinity contains at least one point

in S.

(a) Use Cauchy-Riemann equations to show th4t /'(z) do€s

not exist at any point if f(z) = exp(Z) - State sufficient

conditions for differentiability of a function /(z) at any

point zo = xo + iyo e C.

(b) Suppose that a function /(z) = u(x, y) + rr(x, y) and its

conjugate -fQ) = u(x, ) - iv&' y) are both analytic in

a given domain D. Show that /(z) must be constant

throughout D.
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(

G) lf C is any simple closed contour, in either direction, then

["*c<r\a" = o.
c

(h) IfC is the positively oriented unit circle lzl= l, then

(

(i)

tY*=Y
n*"*ft )=- 3f, fiwef1z1- z2.t [])'t < lz l. -.

The tunction fQ\ = .+;\ has no isolated singular

arn I - I

\z )

point.
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(r) Cive all the Laurcnt series expansions in powers ofz for

(5 ) '2253

and specify

in which those €xpansions are

If a power series ic,(z - eo)o converges when
n=O

z = zr(2, + z6), then show that it is absolutely convergent

at each point z in the open disk l"- - z6l < R, where

R,=lz,-261.

Show that the singular point of each of the following

functions is a pole. Determine the orde n of that pole

and the corresponding residue B.

the function

the domains

valid

o

t
f ( z't = -----i-Q.DQ-2\

-

G)

6. (q)

z2 -Zz +3
ttz) = 

-

' z-2

(,, flzt=8Y

(ii} fQ't =
exp(22)
(z-l)2'

t
d0

5+4sin0,(b') Use residues to evaluate
q
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(c) lf a function / is analytic ever) 'vhere in lhe finite plane

except for a finite number of singular points interior to

a positively oriented simple closed contour C' then show

$ar Ire)*=r*,*+."1]r(:)] ,." itto shou\

w !ffia"= 10ru, where c is the circle pl = 2,

described counterclockwise.
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