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MAT330 - ANG Sample Solutions

⑰) Domain of cone, of a power series

voice the Cauchy-Andamard formula:
Ri=ipsanta

(a) An=1-* -> R =1

B1 an =(2n3+6) -> 19n=12n+6)"

=exp(= log(2n+ 61)
wene

Yo Y

But poly beats log, so lauil ->e= 1,

21 (a) Taylor sories for was about zo=I:

Since cos1z=I(eiz+eiz) and

exp is entire, so is cos, so its

Taylor series converges w/ R= D,

To find the wooff, we use
-
T f(n)(zof(z) = E:1z-zo)"



cos" (z) - S CoS(z) n =0

-sin(z) n =7

- CoS(z) n =2I sin(z) n =3

COSIEl n=4

I (OS(z) n=0,2 Mod4
- I I since n =1,3 mod4

L

So cos"(l = S 0 n =0,2 mod 4

F1 n =1,3 mod 4
D

-IHence I - 12 - I)
4n+1
I-COS(z) =E (4n+1)?

-

t IXin+3,/z-I,
4+

3
n=0

BI f(z) i = to be expanded about

zp =1.

No soak fizl=if(z-il
No

may take a shortcut via



the geometric series;

#z =

e
-

I
=I2j-(1-z)s
j
=0

D
and
I , 2j

-(-1)(z-1);
= -

j=-

expansion
cooff.

and we know disc of Love, is when

IE)<1 ) 11-z12.

Find disc ofcome, who rule. The

series low: Idistance to nearest singularity)

(al zr> : Since sin is entire,

the only constraint will come from
the denominator.

Hence when z "+1 =0 E) z=11



#

of
radius ofconee

(6) theE about to=0.

14 +1 =0() e2 = - 1

site z =interin &not

fit
radius ofcons.I

(1) Er+4 =lz-m

-81 i Re

->radius of1about +2.



14) Write

1z -zd =E(Eo-14 iE
when Eol1# 1211201.

Conversely,
17-z =z(1 -E =z-E
when IEK1 E> 1E13101.

⑮ Calc. residues lar
(a) zr 22:Tz

ros & 0;1

res@ -1!-1

(b) 24 Enz) is NOT singular at z=0

Since there sin(z) =z -5z+...

So here is a removable sing. There,

(C) 2- re



ros D1! =lez

---
z +1
-d) zreE= z(z- 2)

res & 0: - E

resay 2:

e1 zra n exp

z" +4 =lz- r)1z - )(z-ez-e*,
e e

i - I
- i

in

res & :Filletin
~ -

-

- &

ros rti=..-

-
-



N

10) Raim:8 p1z+Eldz=2Hi E,ntsT
n=0

2BR(0)

Proof:Parametrize V(z) =Reit Iela,z).

So

I piztEldz=fapreit (reit int
2BR(0)

Reiteit =R(1+RY) cos(8) +IR(1-R-2) sinc

Since the singularity is at 2=0 we may

pick any RECO,D) to do the call. So

pick R =1, whence the integral becomes

2π
&

1 S exp(2cosif) + if) df
I=0

2 cos(t)

Now expand & -i cossette and

exchange series of integral (series converges uniformity

to get ItIn Close" it at



2)Insyetat= (letteig etat
25 iht-icn-kit bit of

-i(nee
Fore

i(1+2k -n)
&

-Di(a) 2T to
k=

-

I
2π(=) n odd

O in en
L

So the result for the into is:

Iii Yeti(h)(*) =

n =0

-

-zi innt!()-mine! In
n =0

/ I I=exinnt!



Raim:ZF te has a removable

sing. z =0.

Pop! Doline Fi =( f(z) z Fo
/

Ye z =0

Claim! I is holo. 9 z
=

0.

Roof: I (d=

-Ane
-him the

-lim 1- Iz2 -(ox(z)
2- 0

aszl=int him i
23

D
2
=0

zeo Iizans
exchange lim ↳
and

power series
=0.

by uniformity of D
Los Tay, Serie



See Section 7.8 in Lecture notes,

1) The matrix [i] has def life and

is hence ince. Whenever f #I1.

So take a =1,

⑭Now since I may be large an explicit

calc, may be difficult.

Instead: Ai=diag (t, ..., 1) eMatuxnIKT.

Ahas big. pal. +1WI mut. 2.

Define Di =B1C). So Gapp(A)=+1.

Need a bound on IB-All so that

IB-Al Etn! 99PCA) =Enn!
and than apply Lemma 7,47.

Use 11 B- All 1 11B-AIIHS

YB-Aln=Bi-AsR== ma-m)



=Ancn-"Enn!

=1012men-ish!

If1< (2n(n-1r!)/2.

This becomes meaningless as n-X.

⑭Let figiree be meromorphic on Response

Sit DE is a disc:fig both have no

zeros/poles on ID.

Claim;index (fg)-index lf)+ index, 19).
Profi gl=fg=+I

⑮

② LotfireD, gieD wIr,I conn
LetDE-r and BI be two discs:

IDhas no poles/zeros off
25 has no poles/zeros of3.



Furthermore, we have you:1- K

-
Assum got:-I has no zeros or poles on

2D, E.g., w/ Y:=f(D).
Raim;indexp/gof):index, (f) index, 19).
Proof:Shch:BShow indoxyis homotopy

stable (fakes some work...).

②Deform fuzrez" Erek.

y +zr zymeK.

=>gof zrezum.




