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)I.Sc. (Part-l) Semcstcr-I (C.B.C.S. ScheEe) Examination

103 : N{-{THEMATICS

(Complcr Analysis)

Time : Tlree Housl ftua\imum Marks : 80

Note ;- Solve ONE question from each l]nit.
UNIT-I

1. (a) State and prove ixldarnental theorem ofalgebra. 2-6
1b) Define zero of zm anal}tic fu[ction with multiplicity m, wherc m € hl. Also show that zeros

ofanal)'tic function are isolated. 2-6

2. (c) Definc anal]'tic I'unction. Lct f :G --+ Cbe a tunction uirh B(x,r) cC,(r>0). lf

7(lt a: rer. 0 ,< r < :n then prove rhat f'" tzt = -l!.ziti

and hence evaluate :

f(w)
(ur--z)'-' dw lbr z-al <r

lze ,lz
. whcre 7(t) : ei', 0 < t < 27r.

(d)

3. (a)

th\

4. (c)

(d)

2+6+2

Let fbe analltic in lz < 5 and suppose l(z)l 3 10. for all z in side iz ll : 3. Then find
the bounds offrr)(l) and fir)(0). 3-3

LTNIT-II
Let G be a region and suppose that f is a non-constaot anal]1ic function oD G Then show
that for any open set U in G, f(U) is open. 8

-A-
Dehnc i-odex ofa cl.rsed cun'e and evalurte | #- where , is a closed curve not passin-l

through i and -i. 2-6
Lct G be an opcn set and let f: G -+ Cbe differcntiable limclioD. then shorv thar fis analltic
onc 8

Find Taylor's scries for tIz) : sidz about z = 0 and evaluate :

r d.z

Jr, - 4-. ohere y is rz - I - 2. r-+
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1

:-. (a) ExpanJ f lz1= --' in Laurent s series tbr thc tbllo\1ing region:' lz' l)lt + Jl
4I < z 1.

(b) (i) Deinc essential singularitv
(ii) State end prove Casorti-Wiemtrass thcorem. 2+2r$

6. (c) State and prove Rouchc's theorem. )+6

(d) l,et fbc analytic in the annulus ann(at Rr. R.) ther prove lhal iiz; = 
"i.a" 

1z - a)' , rvherc

LNIT-ITI

the con\ ergence is absolute anJ unr form over arrn (a: r,, r.) .

sht,rr that:hc coellicienls a" or-':'!cn b. lormuia ,. - ,l-
7 is a circle lz - nl: \ for any r, R, < r < &.

INIT_W
State and prove Ilurwitz's theorem.

l. ,dx,l -\

7. (a)

ifR,<r,<r.
l(z)

(z-a)"-'

< &. Also

dz. q here

8

2-6

8(bl Evaluate

8. (c) Evalua(e t--
i I- lcos-O

s

(,1) State and prove I{adiunard's threc circie thcorem. 2-6
UMT_V

Statc and Frole Schwa(z Rellection principle. 2-6
Letr:[0. ll + Cbe a path from a to b atrd let {(1, D,) r0st< l} ard
{(g.. B,):0 < t < l} bc anal}.tic coitinuous alongrsuchthit lt,l,= Igrl,.Then prove that

[t 1, = t-q ],. 8

Del-rne natural boundary. Explain power series method ofanalytic continuation. 2+6
Let fbe an entire fr.Lnction and let {a.} be the llon-zero zeros offrepeated according to
multiplicitli suppose fhas 

^ 
zct'o atz = 0 oforder m > 0 (a zero ol order m = 0 at

z : 0 means t10) + 0). Then prove thar there is an entire function g and a sequence ofintegers
1P") such that

ia.)
(b)

10. (c)

(dj

f(,r = ." ""'ll E,"( 3
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