COMPLE X ANALYSLS
WORKSHEET 3
Trnstructor = Gi.Smyr e

1. SRt f(z)zlfrizz,zec.

(i) PvovRe xhet

R m /y ( ) ?

(ii9 Comput

+o00
/ cosx d.
oo 14 a?
| vint Ceonchy ‘\'VH.-Q%-?B.( Sormu lo fonn £ on the CI°9Q°{ Cuna R+

[—R,R|, R> 0] —

2. . Compute

wheatre :

(i) A(t) = %eit, tefo,2n] (i) A(t) = 1+ %eit, t [0, 27].

3. Sheow ANot

/27T dt oo
o A4dcos?t+9sin’t 3’

by n -ga.g.m—eéhg_ 1/2 endha cuvva y(t) = 2cost + 3isint, t € [0,27].

4, Iv\-ee.%m-bxv\%- ¥\ /2 Om e P°$:\=i"°13 OviantRd Civele |2| = 1,
2m
ve: / et cos(sin t)dt = 2, / e“tsin(sint)dt = 0.
Pre 0

5.let 2 e€Cy Im(z) <0, R>0& ypehahalfeinde vx(t) = Re, t € [, 27]. Prowve :

. dz ) dz .
lim — =0, lim = 1.
R—+00 o, 2(2 — 20) R—400 Jy, 2 — 20
(i)
, Ea
lim

Ro+oo J_p t—20

6. Let £ ba holomovphicom amopamses U > pofeC: |z <1}, 2] <1
and () =¢€" te0,2n]. Pwovas:

Py 2w )
Fo0) = i | Ot el < 5oy [ e



7. Le‘l:'-; b& "\O\.GMQV'?‘RI& onan O?QV\ SQ:& v - D = {Z e C : |Z’ < 1} Q“l*
v(t) = €, t € [0, 2n).
i) Prove:

/ F(2)d= = 2mi F(0).
Y

Z CoS zdz.
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8. et + ba ZWlgmorphic on e owmv Sat 17 DIO.R] = {2 € C: |2 < R}, B >0,
T& f(2) =0,80v oM@ zp S|z < R, PVOVR:

MR|20|
R — |z’

| f0)] <
where ;= max{|f(2)|: |z| = R}.
9. lLax .S_ ba wwn futiva FTuncrion S.% .

f(2)] < al2l* +b, VzeC,

Aarhere a, b & Co, .\.@) P vove :

(i)fovr &Ml €N, R >0,
aR? +b
R

i) F ABCeCS-%|A4<a, |C]<b and

£ ) < n

f(z)=A224+Bz+C, VzeC.
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10. Lat P(z)ea o polyvomial 7, > 2 widh P2 =an2"qo - ~ - ( (SN :[:g\ .
(i) Swow Ahot
e ai(;)z - 1‘ -

Gnelud e hgte * k>0 s+ Y .|z > Ry,

’an| n
|P(2)] > TM .

(i) Pvever:

1
li dz=0
Rehoo AR Pz T
wwere qp(t) = Re t€[0,27], R > 0. Q.owboln\'n%.q\\ \:l\a ooty of
\

(i) S ¥ s @ c\eSad Simpla PiRcrwise smosth QMV'V‘R\JID(Z)

show +hax /P?z)dz =0.
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11. BPwnd _(e.ylov?} L¥PUN SOV '°-§- } & vrounch 29, trn Rac h of t\a -&g\\ow"“%

R (QSQ; 2
) _q 2 1 .
(i) f(z) = _1+z+(1+z)2’ zZp = 1.
(i) f(z) = (cos2)?, 2o =m.
12. Find Taylor's axPansion ofF  f(;) = 3(622 — ) awetand 20 =0, eandl als®

tha damvetcve  FB(0).

13.F ind Taylor's axtansion °F  f(z) = # aveundt 20 = 0, avek °'~\~s othe
derivent va  f2D(0).

[o¢]
UFev |z <1, SswmpKWtR: > nPam
n=1

15. Comput tha Tlimisxs

(1 — cos z)? . 1 — cos(2z)
m——.
250 (e# — 1 — 2)sin? 2z’ 20 (e?* — 1) sin z

Chint: Usae Taylov™s expunsisns @Rround 9 Y

16.let fle antive S & f(R)CR. Pyove:
1) fM(@R)CR, VYneN.
(ii) f(z) = f(z), V=zeC.
LHimt: Bind Taylows @xpunsion 9§ £ ot 0.]



