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COBE COUBSE IN MATHEIVATiCS
6811 MAT : Complex Analysis

Time:3 Hours

1. F lin lhe blanks (weightagel)l

a) ll zr =8+3iandzr=9 2i,thenz1lz2=

b) lf a turncton l:C + C is conl nuous atzo,lhen im (z)=

1

c) ThesinSu ariiiesor snm are

d) ll f(z)= I ai(z - a)i, fien residue ol l(z) at z = a is

Answerany sixqueslions lrom the rollowingninequesl ons (weighiaqe oneeach).

1tZ 2
2. Beducelhe quanlily 3 4 

+ S loa rea number.

3. Showlhai lz - I +3i = 2 repres€nis ac rcle, iind irs cenrre and radius.

4. S5ow lral lk) s nor di"eren iable. where / - \ - iy

5 Show lhal u(x y) = 
- 

s harmonic

6. Find lhe values oi z such thal ez = 1 .



r[|[ [ t H]lllul l

(6x1=6)
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L Skte the Cauchys resrduelheorem

"Xr-t)le-z
7. Evaluate J

oilrzr = - !- al the Doles' lz - 1) lz+ 1)'

)ns from the lo owlng I 0 questions (weightage 2 each)

llliciunction ol conslanl absoluie valr're ls a consla.t

= lF - 3x2y is hamonicand lind its harmonic conjugat€.

valuedfunctjon ola r€alvarlable, is iniegrable on la, bl,

il*(r)Fr.

Show thal u(x, Y)

lfw(t), a complex

lhar lw(l)di l. I; 1".

10.

11.

12.

.13.

8. Proveihaisin't t= toala.l,'/"].

lz%dz,wherc 
z=3es ,a<o'= "

in1.lzl.2.1

Q4t-\z

14. Fnd a theva uesoi(if .

lhe Laurenl series or l(z)

17. ll f(z) is analytc inside and on a positivelyorienled circle C wilh cenire atzoand

ladius R, show that 
Ll"(zo)l 

< H(n= 1,a ), whore [I is a posilive realnumber

such that ll{z)l < [4.
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18. ll z = zo is a poe ol order m ol an analrtic tunction l(z), showthai
l(z) = (z zo)ns(z), where s(z) is analj,lic and non-zero at zo.

19 Show lhat z = ll is a simple pole ol i(z) = 11+ and tind lhe resldle of l(z) ai

20 lflwofunclio.s p and q are analylic ai a pointzo, p(zo) + 0, q(zo)= 0 and

oi/or o. s_oh r-arzo 5d srrpe po e o ha quouF.t 
p 1 :nd a sop ove'n:r
q(2)

Bes I P2ol 
0t2=.141.o q(7) q(,0)

Answerany 3queslions lrom the following5 questions (weighlage3 each).

21. ll i(z) = u(x, y) + v(x, y) zo= xo + iyo and wo = u0 + ivo slrow thal

' f,z) - r^,ldnd oflv I ?

llm v{x, y) -va

22 lt l(zJ = ulx, y) + v(x, y) s detined throughoul some e'neighbourhood of
/a- 'a. iya. u^. Lv. \^. v1 e)rsl and ce Lonlrn.rous evervwree in lh.
4erqhoo-r.oooa'o .a_o\ ("lrrlyrh"cd.' -/-FremonnFoLalo'sdl r'o \o'.
show thal1(zo) exisls.

23. Slate and prove Cauchy s inlegral lorrnula.

24 Slateandprove Liouv e'slheorern.

25. ll f(z) is ana !4ic lhrcughoul a disk lz - zol < Ro cenlred at zo and with radius Ro,

show that t(z) has the powe r series represenrarion l(z) = i u"t. -f ,***

(3"3=s)


