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Par
First we show that all

the zeros

of plz ) = 2- 6- Sz't to
lie inside

of the
disc 12-1<2 .

Let 82 be the
circle 12-1=2

6

'

me: ::÷:*. :.#i.
If z is on 821 then 121=2 and so

Iffzl 1--12-61=12-16--26--64
and

that 1=1-52-7101
El - SEI t

l lol

=
512-12+10=5.221-10--30



Thus
,

1h14 1--30<64--11-12-11

for all Z on 82 .

Thus
,

f- 12-1=2-6 and

plz / = f- (z ) th (
2-1 =

26-52-2+10

have the
same

number of
Zeros

( counting
multiplicity ) inside

82 .

We know f- 12-1=2-6 has a zero

at 2-0=0
of multiplicity

6 and

those are
its only zeros

inside to .

Thus , p(2-1
has

6 zeroes
(counting

multiplicity )
inside of 12-1<2 .

Since p
is a degree

6 polynomial

it can't have any more
zeros .



Thus
,
all of the zeros of plz)

are inside 12-1<2

Partl
Let h(

2-1=-52-2 and
f- 12-1=2-6+10 .

Let 8 ,
be the

circle 12-1=1 .

If Z is
on

81 )

then 12-1=1
and so <""

1h41 1--1-52-4=5/2-12
= 5.12=5

and

If /2-11=12-6+1013
112-4-11011

=/ 12-16-101=116-101--9
So, if -2 is on

8
,

then

1h(2-11--5<9111-12-11 .



By Roche's theorem, flzl
= -2710

And plz ) = hfzltffzl
= ZG- Sette

have the same
number of zeros (counting

multiplicity ) inside Xp .

How many
tens does

f have
inside K

?

Suppose
flzl -- O ,

ie 2-61-10=0 .

Then 2-6=-10 .

÷÷÷÷÷÷ . too12/7046=
71 .

[ 1046=1.467799
. . .]

Thus , none
of the

zeros
of f lie

inside 8 . .

So
,
PHI has he zeros

inside 8g ,

to



By part / it and liil,
all of

the zeros of plz /
= 2- 6-52-2+10

lie in A={ 2- 1 Is 12-1<2}

-:



② We are interested in the

zeros of the function glzl
-
- E- Cz

"

Let ffz ) =
- czn and hlzt=eZ .

Notice that
f has a zero at Zeo

of multiplicity n .
And f has no

other zeros in
Cl

.

Let 8 ,
be the curve 124=1 .

If

# Is, :L!!Faves

If# 1=1 - cznl
= lcllzl !

= c
. In = C

go



and (Z=xtiy)

hlz) = let / =/ éeiyl

=léHeiY=le4c#I
F- ÉEÉ ,z , # -so-K?⃝

Thus
,
if z is on

8
, ,
then

/ hlz) / see lflz
) / .

So
, by Roches

' theorem,
flz/ = - Cz

"

And glzl = hczltflzl
= eZ- czn

both have n
zeros ( counting

multiplicity )

in 12-1<1 [ie inside of
8
,]



③ We want to show that
the

function plz 1=912-1 - Z has exactly

one zero inside the
unit circle
,

81

Let:÷!;tzY
it

#
12-1=1

Let f- ( 2- I =
- Z .

✓

Then
,
if z is on 8 ,

then Izkl
and

Ig tells I = 12-1=1 - H
= If# I

So
, by Rovches

'

theorem , both

f- HI = - Z
and pfzkgczltffzkglzt

- z

have the same
number of zeroes

(counting

multiplicity) inside of 8 . .

Since f- ttt -- - Z has 1 zero

inside of 8. , ie with lek b f



We have that plz / = glzl
- z

has exactly one zero inside 12-14 .

Thus
,
912-1=2

at exactly

one fixed point z
in 12-1<1 .


