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PM 302 - COMPLEX ANALYS$

Proper & Repeat

Time: Three hours

,4CCbe at open set and lct /:,4 + C Define what is meart by I being

atzo€A.

the functiolr /(z) : tu(r,a)+iu(x,g)be defined throughorrt some e-neighborhood

point ze - ,o + iyo. Suppose that the fiIst order partial derivatives of the

ions u and z, with rcspect to , and v exist everfwhere in that neighborhood

thai they arc continuous at (];o,yo) Prove that, if those partiai deriva'tives

the Cauchy-Riemann equations

zi= xo I iao' then the derivative /'(26) exists

I

"hnt 
i" *"uot try the function ir : lR2 -+ R being harmonic.

0u da 0u 0u

0t 0u du dr

-' 1l\
\v/the harmonic conjugate of tan-r (1), *n*" -" a o" < lt.



i. Deline what is miant bY a Path'

ii. Foraparh 'an,l a,orrrinnousr""".l:"1 -" " t"'"",'' "l
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Star' thr' \4ean-Value Property for Anal)tic Funclion 
l

i Defincwhar i:nrearrr h) rhn[un'rion/:C C l'cirru entire 
l

ii. prove Liourille's Theorem: ll / iserrrir, and 
I

11411!' 'l 'l- s. u" . .o. I'l
I lr.n / i',on-ianl 
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rSrarn anr rp:ull.1ou ttsc wirhour prool) 
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ii. Pr,,vo lhp Maximum-Moduhrs Theorenr: Lcr /bcanalrririnad

nected set A. Let r be a simple closed path that is contalned' togeih

2. (a)

(b)

(")

3. (a)

(b)

f is constant i

inside, iri ,4 Let

.lr := sup ll(z) .

If there exist z0 inside 'v such that JJ(t0)l = '11, 
then

;{. Consequentli, if f is not constani in A, then

llQ) <M forall z irrside 1'



0 and let / : b- (26;6) + C, rrhere D- (zn;6) :: {z :0 < lz - ro < d}

hat is meant by

a pole ol order rn at z6;

a zero of order m at zo.

if / is analytic inside and on a simple closed contour d and / has a pole

m at z = a thcn the residue of / at z = cr is given by,

:*o5 #tt" ")^r(")I
and q(z) are a[alytic in the neighborhood of z6 and 4(z) has a zero of order

and p(z) has a zero of order n(2 rn) at 26. Show that

,. p(z) ,. p-(:)
[m 

-: 
llm-,-.0 q(z) ,-," q^\,)

[ ,' ,-
Jcrc11("2 + 1)' -'

a analytic in the uppcr-half plane {z : Im(z) >- 0},

the integral

except at finitelv nany

o>1s chl.hrton the real axis. Suppose there exist .4,/, R > 0 and

evaluate the integral

,1,,, s ff. l: : R wirh Im(:r> 0

t€I:. I lsl dr
J-@ \

(exisis) and

!'

"I = 2tri x Sum of Residues ol / in the upper half plane.

l-1
/ -28+ttr::1rr

d.t:.

assume without proof the Residue Theorem).



a. (u)

(b)

(")

(d)

State the Principle of Argument Theorem.

Prove Roucbdts Theorem: Let 1be a simple closed path in atr

Suppose that

i. l, g axe analytic ilr / except for finitely many poles, none

ii. f and / + 9 have finitely many zeros in ,4

iii. Jg(z) < l/(z)1, ze7. Then

zP(f + s;'t): z P(l;'t)

wherc Z P(f + g;1) and ZP(f;1) derotes the number of zeros

inside 1 of / + 9 and / respectively, where earh is counted as

order-

State the l\.rndamental Theorem of Algebra.

Determine the number of zeros of p(z) : s* 422 in the open


