18.015 . Solukoms o ?roc\'\'ce Tect 4 ‘For Buiz 3,

N - 3" k-2
7 ® @ Z ent e %:

N o))
et Al @ 282
”. g
Raho test : L= (’/\M 4__:12_ = |x-2)- ?JYH ._(.2_‘_)_’...,.] = ]X-Z].ew—}-—- = |x-2}.0
e RIRY- ) ) V4o "/,hr 74 |

So, hr even Fwite x

5 L=0 <1 = sedes cmverges 7Cor A x.

o d
74w, M= 2m
6) 2 anx" Ay = %
ne.o ‘ZV}3/ M= 2me)

© oo %o © o
Z ana’ = Z sz szﬂ + Z a X’amﬂ = Z_ [@M)z-t (ZM)] sz + Z 2 (2\"'?! )3 sz”
™m0 Nt e s

reo Mmoo 2ma M0 s WMeo
EAm[x ) = Bm()t )
- H
--——————~Eaji° fest - C;:ies:Luzelm M‘) ) = ¥ é!w» w) = [x%]
a0 Am(x) W 03 4wt e 2m
R G
=4

So, Yhe st sewes tmverqes for L<) ® Wi owd d,werjm For )L‘>l & [x1>]
So, the rach; oF merjmcf is R =)

2vd ™ *
’. |_2= an,\ M\: [xil,‘e)m E_gg__ﬁ_)_. = lx‘l'
W~00 B..,,("> woo 2 (?m!)s

W
1

§°, the 24d senes afdso lfmo r‘acLl«o aﬁ amvergence = Rz‘

So, the Jum of He two  senes amverges for RZMM{R;,P‘L.} = je For x1<l.

= (3m)?, MN=3m
@ Z..q“’(m » Qn = 5 3ml, Mz 3mel mZ0,}, 2, ...
mzo - "Bmrr, 2T3me
Y. Z_ 3m Z. szﬂ Z 3me2
a 2 a, X -+ a + a X
Y}% "X Mmoo 3m me o sl mio Bm+2
[~ o0 b
= L@+ Z @) ™ e LG ) 7
WMo moo mo o

'B\a u.prA,m3 fhe rakio st , we hnd the radin of amvergente of each series + be 4

[~ -1
bene, Heic sum  han cadiun of wnverqence =4 yie, L.a,n Lonvveige for xlel

hio

_.\__



| @ x (1-x) ‘3"— (\+x1)‘g’+ '3)&;3 -0

8

1-x* '{*ﬁl o 3x?
. - . it 1 Lo
=D (\-xl)\a" + —:—: (=1-x*) g' +;—(;5"3 20 canonia? form R(x)y"-v-:-; Pk )g'-&;‘(—i Q(x—)ﬁ 20

With  RGDE 1xt [RE)=R, = ],‘ PG)= -1-x2, 8Ox): 3x*

= '9
[TEs . =
SZ.. o

Tndiciad ewgd-{(m: 0={(s)= S(:-")*_ Psr8, = SCVS;IV)-SV - §(s=2)=0 ;—> { Y
1

Note - S1=5, = 2 ‘.in}eﬁer.n:-b We Moy or way wol [MNQ an excep}s'a‘nag case. for 525,

Recursive  hundtion: . CExcepBqu case: ™ soluhon for s=s, ),
gn(,ﬂ: Ruls-n) G-ty + B (sm) +Q,,  m o>l B

Ceucly, 3,,(5) =0 anless  m=2

p0ds ~(5-2) (5-3) + (-1)(5-2) + 3 = - (s-2)°+ 3

L$*k)@fk'-2) Kk
Rewrsie formula £Gak) A, = - 1 Y (st le) Ak~\o , k=1,2, ...
Mz ™ LHS
) . . P e O
k=1 : fs+1) 1) A = O =0 A=0 , sme (s+1) G-1) #0 hr ss5,05,
ka2 i (sek)Gek-2) A= =9, (svk) Ay

- (svk) Geb-2) A, = E (stk-2)" - 3 ] Ao , $S=532 or s=s,to,

We chedk  lew Wlalma soluhps e 3e‘r for s=s,= O We need bo  examine the
recuysive ‘Formufa for k= Si52=2:

k=2 : 0-Ag= -3 A 40

PSSR,

So, }%7 is %)@95”:08 o 3e+ any solutions  for | S$=5, % 0.
L.‘j +he FruLcm'u: method.

Sv, we ‘59} (M@j 4 thepewalen+ Eoeu}vm > fr sz =2

.

S:S!:'Z: 7 7
kf—‘ B A|:~D 2
2 K(ee2) A = (K33 ) Ay = Ag= =2 L3
_k;’__ g | b+ ] k-2 K = k(k-t?_) k=2 , E=4,0,-.



H’ Aems 'H(a* A11A3T— see = A :O ) ’V’:O,I,?,...

2m4)
_ 4m?- 3
wl Yam = oGz ) ey
24 A= (2-3) 4,
NI SENCEID N s 042 6% (@m) o) Ay = (223).. [GWI3] 4,
~ '. S

2vr @) A, = [(om)%3 ] Awer

(2 3)... (4m%3)

= Ay = A, - m> |
? [46 (Zm)] (m1)
(22)(23) o

So,  glde X Z.Ax s Xt ) Ay, A

mo

e e L 000 D) T

om

2" @l)" Genr)

@ i. a" + {1+6% )j + (3x+ 2)&3)\3 =0

— }—7?2"*‘&(\4(‘1&1)5'-# (3&2-!-7}%“)'3 =0 )

)

We wmpare Hds ©0DE with: ‘\ 3**[(\-24)-# 2!'8%"]!3 + [ Bpistasic® x> rB (287 )X
+r2B x%r 1y=o

| N

Coeffivent of 4’ Gelivent of 4
The weffsuent of &J ) ) s

I-2A-| = £A=O' jr:'z’
? 1.2 'LCZ 28 4 2z 4 4
2rBz {4 =0 IE] : -p°sts X o+ 4% -+ 94X

=D ***

GdE%:  [5E1], sC+4=3 = Chiewfc=i

-st2=0 - =0

.-3 -



B Cx®
Goerd sibons Y= g0 L0 1 = €7 Z(ix)
= 40 emxi[c\l,,(x}Jr c,- Ko (x ) ] , rc“c,_:amvs}-,
wih  [2=4
@ 3&:);:‘2 C:Bunite) =0 6=0  (bewwse KG) bbus ap @ xz0d )
- 3&) . et g L)
yw)=-2 = € G Lk =-2 2 =2 f

(Ve

-> 3(“: —9e% T.(x)

@ Xt it% + x(3+x) 3%- ¥ (-3+Q)y =0

X
Of &rm’: ab(x) 3” + a,lx) 3, + EQZ(X)+'AQS(K) ]‘3 = 0. N QOZXZ, Q,:= x(S-;-x)/
q2:-3/ az = |.

a % (34%)
a, dx § v A% 3+ )

p(x) = eja" = e ¥ = e = W3 et

. 2z . =3 3% *

q(x) = » P = - x> e =z 2x e ,

rix)= gép;;‘;- xPet z xe™

(Check - f—x 00 %{—( 1+ [q+aetoly =

tl

(xge*j')'+ (-3xe*+ Axe* )g : x3ex&3"+ (3xzex+xge")t3'+ (~3xe"+h§x)3

o

x> 3”4- xe” (SH&)‘;'*- re” 342 1y

< xe { xzv(;"+ X (3+x>g’+ CV—B*A)Q } =0 V

-y



Bessel equ,
W
@ Solue Xz\(-’”-e )\9"+ Qx’a:o , rjév):l, 5CA)=O.

Ressel feus

—
Generag SoeM%ilﬁ‘)l 3()():. C, JD(-\B x) + Gy - Ylo(ﬁ X )

-‘éto)’- 1 (fnile) = =0 (sme Yolx)  blows .u,p oF xz0)
Then ‘Q(x)= O LY x) yto)'-:i = Gl swme Jylo)=4

So, %Lxh J. (J3 %)

- %(A3=O ~b Jo(ﬁA)=O - 3:9, = (;v»/A)Z) 5, zeros  of J,',(X)=O)

J;[;,,):OI no ...

?‘nx
Henge, Y= ¢, (x)= 70{7" L P

The givew P"DWQM tan  be ‘f’hwah} of as a Stum- Liouus‘gpe Pru}:é)ew,
[P(x>3'(x>j’+ [q[x)fhr[x)]td[x)'-.o , DExeA
() : Fuite, &j(A):O .
m‘s witl, plx) = X, Qix)=0, )= x.
For ay PP Mo sobhe  Hais inem, with 1 # ':)2/

A
jdx r(x) ¢,(x) @(x) =0 : oT’r\mgcnaQJ'[U wth wﬂ)yh}‘fv? ‘F‘und’im o)
0

il

)
= jd% xl(ﬁx) L(J:zx) O.

arbitrar
Note . The qiven tnd | hin Yeo) = 1 dederminey the Vimstond  Fhed
wulk plie $6) W He solubom of Fhe  Shuom- Liouwtte problem,  That
tnstent s mmaderial | What madters i1 Hhed ylo): fiite  and NOT Fhe
speific valie of this Bufe part (m order to get e orthagomalily  coion).

-.s.—



@ 12 %% we deduce fhod fb

dx v ) dp(r) =0 .
[ teusy ! ]

@@ © Fey= e+, o<xen

$6x) = Ay v D A, tos () ,
e

n
jc\x (ex-rj): -1‘-; Ce’(,:"l-n ).— ~_;;_— (en—l-i-ﬂ ),

Aoz =
T
m | A
A _3_(4<><)( . 2 'siv\x/)[n]
ST x (f+]))tos(wmx) = = W /b'( ; ;
. e :

E““’Q’/m’}?/‘ﬁ’/”' n . A

1= S dx e wslnx) ¢ Sd(e?‘).ws(,,,x) = ¢ !A)Sénx), + m de et simnx)

O o o ° 2
= n
n
= en(_nv‘_l + rn‘eiswﬂx/)}; _nzgdx e os(mx) =0 I_(Hmz): Q—l)"en-—l
S
i
. \1_ ey e’
e 2 @le™)
Se, A"M S l+9?
= e
@(x): “%,"f (en‘l'ﬂ") + 3" DS (,os('nx)
iz

= («4)e -|
B ?:ﬁ . 7 smxny )

/
@  fede €= :
nci Itn

Ths serey, sho? tmverqes &ohdi}v‘anaﬁ@j). lewee, He RHS q1ve the - Fourier  ome

/
Sevier ok Flx)= ek



=P

hix) <

’l)

hix) = {
2, & gxs?

- - 2 e nmnx

ZB“ 5“"(%) N Bus, = 7 frx) SM(T> olx

Mz
e o]

jc_ SM _’Lf dx +§2 Sin (?)dx :(

0/2

- £ Cos nn)() /2_2__ Lo>(nnx>)e }

e { ) € 7 lg,

Ly A, + Z A o5 (nx ) , CTexen
T

n .
3
. n* _ W}B

A.Q: %—;5 -C(x) J‘dx O’{ x ) !‘X ;1"' J( d,j 31: _T\: 5— = ,
2 T 1 ng fj‘n % (nﬂ oy H
Avp,,: -y J‘JX I C‘DS(’W) = g ax  (-x) 1% sl ) == o JdAj 5 VOS{V\\((:T;&E‘]
0 D O
50 - -7 wsmg)
- (_))*7 2— 2 g_z .,
- E e[ 25T [y ooy
e (—0 — " 7 " 4
= 4-1‘.-—- -f; jcos(w(j)) - 2{ Z Jdﬁj ws(w;> = 41/ r;—l_w; me) = ;—z

£0x) 5 E‘; TN TG | (1)

Ty

o



@ Set X0 m both sides  of Eq. U) . Swee £6) = (x)*

s tonbunous  at x=0, The Fourer seres Lo*nverjés o flo).

) N
! = tos(n-b) _ 2 Al
e nte §.g T =R F4L
=y , <
Woy V) bl é
—





