
HW-l.sectionqziQ4.Q6-Q8.se
ction 9 3 : Q 6 . Q 8

.

sect.ion 9 4 : Q 6
. Q 10 . Q 30 .

sect.io n 9. 2
.

( 15)
, Q4.in/otethatallcoefficientsareconstant,oeachpointisordinargpoint.Assume.tn

- Ěan ( x - 1 )
"

,

thenwehareyE-nan.li/-lT'=I(nt1).an+i.(x-iPy11=lncn-l)-an.(x-D
" 2

= ⾼ ( n-1 2 ) . ( n -1 1 ) 。 antz ( x- 1 )
"

substitutigintotheequationyie.us:

喜 [ 9 ( n + 2) 。 (ntll.amzt6lntD.an-ntanJ.lt 1 )
"

= ,

Thenwegetthefolloningrecumncerelatimiqcntzl.cntD-dntzt6lntll-an-ntanz.Ojn-O.li 2 , … …

That.is
,

antzI-finant.neo.li 2 ,
⼀ …

(1)

Takea.in/,ai=o.wehare:n=o:az=-oI=-fn=l:a3=-j-=-12(j-_1=j
n = 2 : a 4 =

-Tj-e-E_n.li-i_z_1_Thus.t.be
first4termsareiyilxl-aotaicx-ytazlx-y2tacx.it …

= 1 - 8 lx-iiticx-y3.gl x- 1)
4
+ …

(2)

Takeao-oandai-l.no?az=-'6a+_aI=-fn=l:a3=-f-=-12lii-_tl=g
n = 2 : a 4 =

_

( 10

9i-eeE_s.18-f-z_lthus.by
= (x-y-jcx-litilx-y3-Tlx.IM …



(15) Q 6 : Assume 弘仁 ⻘的 (们 "

,thenweharey-in.am( x- 1)
" '
= ⾼ (n_n)

.am/l.(x-Dnyn=Jncn-y.an(x-1T2=J(n+z).Lrnantz.(xDnsincey
"
txy

'

= y
"

⼗ ( x- 1 1 - y
'
t y

'
= 0

substitutinginttheequat.im yieh :

⾔ [cnn.crnantztcntil.am/J.Cx-1)4n:(nt11.an+i(x-1M=o
⇒ Ě [cnn.cm/.an+ztCnt11.an+⻔ (州 " ⼗点 n.am 以 1 )

"

= o

=> ⾼ [cntzl.cm/.dn+ztCnt1).an+⻔⼗点 nan.IO

Ern-o.wehareizaztaii.ro ⇒ az =_=
'
d ,

Fornzl.wegettherecurrencerelat.im :

( n +2) 。 (

ntll-antztcntll.am/tnan=OThatis,an+z=-9谈满
⼗咝

,

n = 1 . 2
,

… …

(1)

Takeao-l.ai-o.no
: a =

- t = o

n = 1 : a = - t = o

- ˋ ˋ

Thus.weha.ve

t.ME/.k1Takeao=oanda,=ln=O:az=-zln=l:ai=-E=on=z:a4=-_=T
Thus.wehareyzcxi-cx-11-zcx-112tilx-y4.tn ,



(15) 批 : Assume 姒 ⼆ Ěanx "
,thenweharey_in.an.it= ⾼cnn.cn/.xn-2y11=Jncn-y.anxn-2=l(n+z).cn+11-antz.x "

,

substitutinginttheequat.im yieh :

0

(ix). Ě cnn.cm/an-xntx. 意 lntll-an-n.tn _ Ěanx
"
= 0

.

=>
.

⾼ [ cnn.cn+11.arn-anJ.it ⾔ [cnn.am/-cn+21.lnty-antzJ.xn+'=o=g⾼ [ cnn.cn+11.arn-anJ.it 羔 [

n.an-cntiln.am/.xn=o.Ern=o,wehare:2az-ao=o-saz=zaoForn:l
, wegettherecurrencerelat.in :

( n -1 2) 。 (

ntlj.am/z-n(ntl/.an+itln-1)an=OThatis,an+z=-iq--,n=i.z,.n.-
(1)

Takeao-l.ai-o.no
: a = 8- = t

n = 1 : a =
2 9

2i.ee = f

n = 2 : 9 4 =
6

9i-r-E-igl-Thus.wehareyicxl-lto.xtzx2ti.it Ǜx 4 = 喜 i - x = eX_x

(2) Takea.io anda , = 1

n = 0 : a z = O

n = 1 : a , = t = O

n = 2 : a 4 =

693 - 9

-
2

= o

ˋ ˋ ˋ

Thus.wehare.IM = X
.



sect.io n 9、了
,

(15) Q 6 : i P (x) = x
2
- 2 x - 3 ,

Q 化) = x R 化) = 4 .

i.PK) = ×
2

"

⼀
,
私) = ×

2-
Iet Pa) = 0 ⇒ x

2
- 2x - 3 = ㄍ 3 ) 。 从1 11 = 0

⇒ x, = 3 ,
ㄨ

2
= 1

i. iheonlysingularpointsarex-3andx-l.Byt.mn9.3.1andsincePandQarepolynomials.t.beradiusofconvergenceoffaroundx.is

thenearestzeropointsofPinthecomplexplane.li
x。 = 4 :

⼀ : 1 4 + 1 1 = 5
,

1 4 - 3 1 = 1
.

i. TheradiusofconrergenceRZm.in { 1 , 5 } = 1
.

For x。 = - 4 :

⼀

: 1 - 4 -1 1 1 = 3
,

1 - 4 - 3 1 = 7

i.Theradimofconrergence.RO min {3/7} = 3
.

Forx.io :

"

: 1 0 -1 1 1 = 1 ,
1 - 0 - 3 1 = 3

i.Theradimofconrergence.RO min { 1 , 3 } = 1

( 1 01 2 8 :

ˋ : Pcx) = X Q 化) = 0 , R们 = 1

i.PL =_= o ,
私) =

fletPM-o-sx-oi.iheonlysingularpointisx-Forx.li
- : 1 1 - 1 = 1

i. Theradiusofconverge.net RZ 1

-



section9.tt

(b) Q 6 :

Lett-x-l.thenweh.ve :

t ? y
"

⼗ 8

t.tt/2y=oThisisthestandarformofCauchy-Eubrequation
,

lety-T.thenweh.ve

y
'

=

r.tn/y''=rcr-ntrsubstitutingintotheequationyields
。

[ r.cn/)t8rt12JT=O

⇒ r.cn/)t8rtl2=0

⇒ 不 +7 r -1 1 2 = 0

⇒ crt 3 ) (r t 4 ) = O

i
. n = - 3

,

n =
- 4

ntrzi.thegenerdsohtionisiycy-at-3ta.tt

nhereaandaareconstants.i.GG/)=G.(x-D-3tGCx-1)i4,xtl.(DQ10.Let
t-x-thenwehare.tt

y
"
-1 5t y

'
t 8y = 0

lety-T.thenweh.ve

y
'

=

r.tn/y''=rcr-l1.t"
,

substitutingintotheequationyieldsir.cn/)t5rt8JT=
0

⇒ r
2
-1 4 2 -1 8 = o => n = - 2 -1 2 之

, 22 = - 2 - 2 之

六 thegenerdsohtionisiycy-Eicos.cz/n1tl)tCz.sin(z1nlt1J

nhereaandaareconstants.i.GG/)=IGocos.(2lnlx-Il)tGsin(zln1x-川 。 ( x - 2)?



( 1 0) Q 30
.

Pcx) = x 2 , ⼜ ⽐) = 2 .⼼ - 1 ) 。

.RU/=elcosxletPlx)=o=)x=o.Theonhg3ingularpointisx=o.pcy=-
"

, 和1 =
0"

_
咝

Forx-o.ie"
= ⾼ 哥 = 1 1- x + i + ¥ + … …

i. x.my = t

t.lt#tft....Thisisapowerseriescenteratx=o.Thus.itisanalyticat
x-o.obriously.it?qcy=eicosxisanalyticatx=oi.x=oisa

regularsingularpoint ,


