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MT 302 - COMPLEX ANALYSIS

Answer five questions only

Time : Three hours

1. (a) Define what is meant by " a complex vahed function / has a lilnit

alzo€C.".

(b) Show that

L,o= loL l: | < 1.

r cos0 - 12

1-z
Deduce that il0 < r < 1, then

lr" cosnl

f rnsinzd :

I - 2t cos9 1-12'

r sirr9 - 12

1 2r cosA + rz '

2. (a) What is meant by saying that a comlrlcx-valued fiructior ./,
fined on a domain D (g C), is analytic ab a point z0 e 7).

de-

Slrow that iI z = .r * igr ard a functiorr f(z) : u(a,y) +,iylx,y\ ir



analytic at zo: ar) + ilot then the equotions

o, =L u, Dtt ou

ox aY td' 6o=-ax

are satisfied at every point of sonle rieigltbourhood of zo'

(b) Prove tha'i ihe finct'ion u(t'y) : 3azy 4 2r,2 - u3 - 2y2 is hat-

monic'

Find a function t(3' s) s*ch ihat JQ):u(r'd+tu@'g) is ana

IYlic

3. Let M >0 be such tbat \:lQ)\ S M for all z on a contour C and I be

the length of C

Show thab

I I tvt a,\. u'
t .lc

Hcnce show rhal 
f zt[2 . r_:lr/3,tt--drrSl-r'

I l, z2 + t I

where C is the semi circuiar path given by z : 3eid'

4. Let J be analytic every{'here wit'hil and on a simple closed conholrr C'

takeninthepositivesense.IfzoisanypoiBtintelioltoC,theljplove

2

,,.,_ 1 f J\z) 0".
J \.0) - 2ni .f. z - zo

Prove ihat if J(z) is analytic inside anri on the circle C if radius r with

"un1rg 
61 2 : 26, then

tl'',t.,lf < +, ":0,1,2,'

where M is B, positive corctart such that lf(z)l J{ ,44 Ior all z inside

that

ond on C.



5. Prove or disprove each ofthe following statem€ots.

;/'
I

\9.-
,lusrJf:, v\g;;rv.r.

(a) lf J(z) and /(z) are a,nalytic functiolls in a domain D,l:ten !(z) :
is a corstant in D.,

l
lire luxLtion,l(r', -; i. Lni,utmlv,.orr:rruu, in ,: < .

Dvery polynomial of degree n wilh complex coefllcients, has cx,

actly a zero.

The funcbion /:C - ; C defincd by f(r) = lrlr, has dcrivativ,:

ai each point in C.

6. (a) Let / be a complex-r,alued fulrctior a,rrd zo € C. Explair what i$
meant by each of the following statcmenjisl

(i) I has a pole of older ?r, at .zD i

' (ii) residue of I at zo.

(b) Show that if / is analytic ilside aud or a sinple tlosed r:ontour

C and / has a pole of order rn at z : e lhen the tesidue of / a.1,

z: o' is giverr ty

l+ p, ,;i ;,, , t(' ")- l('))

7. (a) State and prove the Ar.gument Theorem.

fb) (il ll I(:) and q(zt crc ana vtil. ,rrs,,lc und oL, ll siml,l. clo.oLl

curve C and il ls(z)l < lt(z)l on C, rhen show 1Jr&t borh

fulctions /(z)-ttg(z) and /(z) liave the sarne nurnbel c,f zeros

inside C.

(ii) Shcrw that all the roots ol 225 - z3 1 2 ..y 7 :0 iie trctwccn

tlre circles lzl : ! 61yl l7l :2.

(b)

(")

(d)



8. (a) State the Residue Theorem'

(b) Find ihe value of the integral

| 322 +2a 

- 

t12Y r^ 1'/-2r-o\Jc \z - r 1\' t '!l

' where C is ta,ken counter clockwise around the circle

(i) lz-21=2i
(rr) lzl : +.


