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(x40 —h(esx)y —29 =0, Jlo)=1 , 3(0=)
'S,
Assome J(x)= § a,x" s the series Soubon of

Fhis VP : )C:‘ncl “:;e 7[:‘0* FOW ferms .

Noh=—t) IS Of sSince f.CO)-: |SS2YS
oD
n 2 3
;(X): Eanx = G, & Q. X v Ao X SN
nzo d vo e A
aof-‘”o:l a|:‘d°:\ 3{2_ >
i) 9 . A ” R
e ;1 = ((x+>|)%(_ ln\(e(w:fj’(- z}.(.;)oo
P o O+ | o) - Infe+o o) -2 =
S TR e
| e - 6 é BY j 9/(0)~\h€ o) se) =28
To fud X (o) SIS O 6 o I R EGREE
X y /,-ln + X — %
(+|)0'-l+0‘1 (e )9 sz}) 2y

- Jl0) +3(0) - lne g/f(o) . O _z,yllo):o
o) 20 O a1 Eie ey

+ [
The 1$ FOUV }'Cf"”:z\/x, }ix / -‘;-)?
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51=5

Exp Given the WP , >
o 4+ XY 4 =0 Yl SIS gie==

[D Sypose g = Fx) is solshon fo this U/

% (y)

/:lnd %(O) PI/O// W/O}

g(o) +(0);(0) t Ylo) = 2 Z

2, 4 >
GLL(O):/ﬁ/O) = -2Y = O
(4) -

(Y1)
) + o + 3 Jo) = ©

(4

éi (0) = }5((‘2) — —3&(0) =3

[2) Find the 1 L Pl nors e i, of the power

serves solubon about X, =0

Lo, ¢ ¥ e YR < OP swce f_(X):l never Tero
00

- : . n e

. The powes” sefies sdubon s }(X):ga,‘x =A+q X+ aX +§x+m
- n=o | > y
e e =] mrd g e e S
Jio) _ =) (o) i '
L Qyz %:T ancl azS5-=0 Hemce, H.ez Hm.-e nonzero fermg,
: ‘ | sl
(4) /
a (o) - i g = / 8 j
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(7e]
[;-if) Solve the \VUP :

7 P, G (2
&_Véé‘/ _,(3)( 4+ 2 X +‘5)}:O /Ojl(o):go

é(o): }j:
o f(X) = never 2exro = all pol‘mls ove orc,a‘naur)
— i v Of
.I/h(; 56fl‘6; So}u}fon o.JDOUIl the OF X =0 IS
00
4 2 3 Y
a‘i(X):&lnx = Qo+ AX 4+ QX 4+ 9 X+ AKX 4«
= \ A o
n=o Y V2 ly’/ )" v““
5@ 30 _gg._ 30'. —ﬁ?

)C"‘C‘ Q- = 0“1(0)—‘/&;1(0)-(5)3/0)—@
UL(/O) - "/U)Zj —53-0

J(O) -Ya, _Sfa-o = 5(0)"‘141+5G

I

Q- = é;Z‘_’L :M;iq‘...éa
7] 2\ 2 Lo

7

% / 2 -
.l/o )C‘na/ a; 2 g - yéxg» - 8?é_x5L = \CSX +zx+5)g..(éx+2)(j=o

2 3/0) = chifa) - 8 5‘/"’) = (‘5)2/(0) = (YO0
3/0) ‘—f(“lan+'54) 84 -5 -2, =0

///

Je) - 29 a, -22q9, =0 &
> 4(0) = 29 ], +229,

7o

a3 - Y(o) _ 234,+2%9s_ 2‘] ‘+_a

B é [t
3

2
é()(): ao+q\x+(ZQ|+%q°x ‘\'(%qn*-%-%))(*-\“ |

) g 2
=ae(1+2-x + F X +u)+ (X +2x +363X+~~~)

el Cy\ (X) * 4 \d'z()()
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Th (5.3)
If Xo is an OP for e DE

f(x)}// - CP(x/g‘i/+ Koo 3= 0 5 o
u)l'-cre.
P(X):. EE’:} omcj ?()(): _-%L(’(X); are ana/j;L)‘c azt Xo

Hhen Hhe jene/w( SO/U/Z/bn Oy[ the _DE % is 8§\lem bg

x) = Ean (X- Xo)n L éj‘(x) o
whers n=o 2
. 8, and a are arbilrary cons Kl

o ;‘ OMO! g,_ aye 'l-u/o pow S&ﬂ‘t'/s SO,UL\‘on
which are analyltic at y,

. Mhe series So}uwllbnj (y' OMC’ 31. form ,Cunc/menu
SEJ‘ OF So ‘U \V\\on

F)que./mam, the faa//b} OF ComVe:?enCt 7@/ each power~
Series Solulron g‘ (X)  and Yelixs)-=is gi\ven by

AP :.m)'n?_ff ,JDQ_FS
whese
2 s the radivs of convergence for
e power Series of p(x)
and
AR He Y'OLJ"% o[ (envergence for‘
the power series of Z(X)

@smwr\(‘ T (5.3.) pmw‘o‘&; s#gfeﬂ to [:‘ncl 2 for pouexr Series
solohon $00=Lan(x-r) for a given DE abeoot OF Xo

witheot soluiing e DE s Nl ]
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- (HB;
R_gmavk el L), R) are all PO)J'

then we can ﬁs‘non S ancl Loy f#ralbh'/'ygrmm‘
for pix) oand 2(x). W

@ ff f(X)/ @f)()/ R(x) are na/ a.// po/j
Hen )C""S)L we /;’nd T )or ses)es ,fc,/
PX) and glx) Hen find £ and £

é_ﬁ) DeILefmme o. lower bounl 7@»’ fhe mdw; of
C@nue»/3 ence S 07/‘ e series so/u;l/'on of

APt i e abod! X, =

.E(X): ’ ?:-Q a,[,( po()j : Px)=) npever zeso
Q(X):. O Q.,” P(?lsﬂ)} Al Ofdl‘naﬁ
K(X):—-)( / Rt O s e
P(X)ZQQ(—)— =Moo s daa) L‘c every uhere =) =
E(x) ' }‘ @ /
?(")3 (X = et 58 = g anojjlfc EJJGJthJﬂe/e -.-ﬁ)_i = o0
P |

Hw“/ H)e faJlU} O[' (omlefgenCe /0 7Qr’ the Senes
o0

Solvlion F(x) = an (X = \)n s mz'anf,F«.S: re
NZ= 0

9 Th 5.3.)

—
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[199)

@ (Xz-)- 3)();//_,.5!./4-}:0 aJDoU/t 7 iz |

L (x)= )<2+3’X3 Al ,oob. Elx)= x(X+3) =06
R (x)= ) X-=io St
el e Singlur foinl's
on-l 'S Of
o)z Q) - 1
P X(x+3)

= ofe C\maé}\‘c wﬁywj«efe_
?(X):R(X) £ ‘QXCCP}' a} X=0 and X==3

T —

Plx)  X(xt3)

Xo
pix/ o j——0 0% — /,9 =] ,fo/ pix)
= =] 6
Ea s AR
== 4 AR

Hena; e MJl'dj OiC (onvergev:‘ca 5/ the series
50|dl-\\ovn &(X) ::-ZOM (X +\) IR o anf)f,j;]:\ 'bj
n=o The.3: )

@ (I+Xz)}//+ ?.X&/ +Yx25L: O about X0 = o

Xo = &
P(x)= 1+x° 7 AN poly. .
Px)=)+x =o
NS j_';
5\‘{\)Ula( PO\"\,"S
X and Xc-—’li are Of

IEX)=-2X
X = ¢

Af(x): 2 X
[+ X" S vdfe Qhaly)'l‘ﬁ
9(x) = MXT | everywhere

¥ x* ) except ad x=%izoxi comparing wikh Z=xtyi

(0,1) er (0,-1)
STUDENTS-HUB.com Uploaded By: Jibreel Bornat




Hence/ Fhe {'aco;'ds O[ C@m\/ezfjgncg P
76’/ Hhe Sesies SO,UHOV\ th Al S ym'nil,\z:

s
P(O: ‘]{_ y(x} (1)
2 5 ’
7= VDHW =T o2 ferer) fe oy
A
z
U {;: ﬁ/ ?CX) “ Shwilar” (0, - 1)

Hence, the rad)iv; 07[c@nve/jence P lor the series
fo,d/-l‘on ZQ,\ (7( ~ {)n 13 M)‘ngﬁ ‘/;3 = V5

b ! v T
(1 Q—\' Xz)é/: - Q+X2)3: ¥ =0 obout yx =0
AR l+)<z all polj Px)=0 = j&x0 =)
CQ(X):H-X?'} X = + | ggﬂsuja‘,
R(X) = P&\\V\B
Xo —=O 15 Of

f(X) = | s anqui-l‘c. eueﬁ ulqe,re =) _,‘a - 00
?CX) = a0t 19 Maly ).\'c exeﬁwhe/e Q-XCE‘)" a} b st j_‘|. = OCE "

= > £z by part® (0,1),, f0,~1)

Vmce/ the mcD.u; 0;() (onVergen(e ﬁf Hhe sesl'eq
So\d\-\‘on Eq“ )(n S e ms\ni \/ 003 =2
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H
’y /
B x(x"—2x x2) Y WS+ (xzf-2x+z)g-;o oboot X=2

f(X): X (X?_'z_x +2) Z Al /bb ﬁ(x):o

Qx) = X X x~ex42)=20
# - 2t Vy-Y(2
Rtx)= x'—2xX ¥z X=ao X o iUl
—

Xor="Z s P
s analybc every where except at
X LR e I oy
. (\,l),(),~l) )

/,’ = \/Tt+\l - \Ja for px)

\
pLx-)=

(1)

%
X
& /
- (L,=\)
ﬁ(X): __—-\———— I 5 anqlvlfc e»fe/ﬁul\m i
X except ol x =0
& S —————SND
== e
O

Lo

1)

2 for g

Now we wil c@nﬂ'cﬂ&/ n excwnp/g P O

.
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@} + (S/'ﬂ)()y“t/ -+ (I-/- )(1)5,:0 abouJ 7, (Pl o

L= 3 "/0} ol P(x) =) never —zero
G)(X) ~ S)nx ijy = aqll }?0/14)3 afle or'o/;'nay
R(X)'—'-“*XTJ = Xo =0 15 OFf

p(x)= S"\"K = St x  whithis cmaé/;'c ewey where DLz 0

g(x) = J;”‘z = I+X1 uJu'c/lv /s analj,l/'c Wy where D =

Heace, fhe radis of (omvergence P ﬁ/ Fre sesies

50/0)[‘/'0}’\ Arv i 0C

Ba;;ca)P we /;nC/ (/\07/0/ Sexres ex,wws)bn for Sinx obeul X,=0

" MacTorine Sociss” 25 2 o o =
(X) = SinY = X = A R)
F ) (7.n+\)\‘ ij
n=-o
=) Sp =Nt
= a
sawme L»f ;CX)‘-‘- |+ X
0o (W) S oo W .
= 'F(YOZ (x e Xb) - z&:{o) X
) n\‘
=0 '/ //( Nn=o
B).) ¢
= £l) + fl0)X *%TX X ne- : -
b (X)= 1+ X
2
= (1) +@)Xx + 2 x 1 0+0+.- {tx): 2X
2‘ 7 f—
~ i(x)-z
oy X L ici=0
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QX)) = (x-2)x |
RX)T= J 234
| Y(x)=0c & QX-Z)(XZ-H):O (= Ml S |
Singular Pornls
=5 LA R e (34" (o, 1)
(X) = _Q_(l) X
P 7 g s a,nqu he every where ez@ef,}»a.f
aS- 7 Gy 1
i lz-HL i | i
Xo
| X
/Q[X): Rx) | = i
Blx)  (x-2)(x% )

o Hence, e mo[/'u; of convergence
for the power” Selies sclufson
Za,, X= )),,, S /’::ml‘nf)f //"1} -
= My {\FL, 1

=)

] uv\f\'
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@ Euler Diffevential E-'?ua,/ﬂ’ans 5 [5-‘_7’7 f

Kcejl.)laf §\‘nju|ar Poin ,‘f

'ReCcJ// the EU/&/ DE : xy//_,_ a()(C;L/ 4 [zj =10

¢ I\/O/(Q Hm} Eu/c/ DE I’la} A sl‘nﬂu/a/ Po/'n} a_j Xo:o
Swce .E(X): X =) P ) e ) xl-;o (X =0

. jf We /0 //‘nC/ A Pawe/ 56/»‘&5 So)U)“l‘or\ Fer‘ E'jf/
| DE o-éouzl the SP Xo =0 f’g‘t(x): zq,.x" ¢

as - n- 5.2 o then we W)l =

ﬂhol oot Hhat s s I)WWSS"HG-

)46: yeason ﬁ/ Haaj T dve /0 the ,@cl- HwJ'
pix) ancl 2(x) oxe nof cwajy S s = S X, =0

o //A‘US, we neeo/ more fn)éfmo.zl)\oﬂ abod} Phe
Sl'tzjulan'b of pix) and ?(X) Yo be not oo severv

. So [.vs} we Wil clm;f@ He SP5 ATe

Reaulaf S?A%U‘LM Vo “f (RS P) oY
Trreqular Singolar  Point  (TRSE)

. In Sccll'on 5.5 we will ;Cncl power Sesies ol itve
In the ne(ijhborhoac? of a RSP for a gven OE .

xb:O
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2 (58

@ Ci\/m A=A GYJ&’ ):'na:u’ DE :
_E(X),j/ 3 Q(x)gf 5 R(X)d\{: @, Pt S
L Dscume the DE % has a SP sty = CP{RIECNE

m I7C -E,Q,R are all PO/ . Hhen X kS RSP

l;‘m (X - Xa) P(X) <00 ancl

X= Xo

e e Xo)1 CAE DL A

A= Xo

E j _E, &) R oare ncjlbn more erod  Hhan
= f‘ PO/ : Y,C'Men j(o IS RS%G,’ ;70

(x-xo) p(x) and (x-xo) g (x)

oxe cma’j)L\\C OJDOUIZ Y (}/h‘? have 7023)0;* Serieg
Expansion abcoat Yo =it 0 st | vo x| </°)

\r(eg olax S;‘v\ﬁula.r ?O\‘v\\'
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| 5 &
é’j’ De./‘c/mz'ne, f’/)c anu/a/ Pa/;o/g 0/[ He

= ﬁ»ffwuz'nj DE%  on cfass§ them jnfo RSP or TRSP
© X4 +xxf + BY =0, xadB constank

— " Fulev DE "
ELX) = x ¢ Al
(R-lx) =" X oly. = U@l X = G s
RCX)=— R e io Al
/4
Bopl
o, D
tim (X~ ko) plx) = lim x SX " T
X=X, X—=20 Xz
I"m (X\XCJ) 72()(): )l‘VV\ xt B — B < 20 e
X Xo 2= X

chr/ Xo=0' is RSP and < any EFder DE hag a RSe

7/ - CUL XoZO
@) (1-x) 4 —axy s+ 4%=o0 .
é?x): )X } il Yx)=0 - & NS
X)==9% O/ . = — s S
R(x) =y o et
/4
/}/)/)/j [D 2 Iim (XJO)/)(x): i [ Y1) SCR R e 2L
X Xo X3 | U-%) x5y

,l;m (X—Xo)?[x): ' (x—-\)t_i_ = Iim ‘V(X~l):0 <&

KX
2 xS | (l-X) X |

feuct, o =1 s RSP |
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2% (X~2)1§‘/// + ZXg‘f/-r (x-2)4 =0

= % (7). ) P =0
Q)™= 2% /»oIJ. 2 x(x-2) = ©
Qi) = [ X=2)

ol

. e
lim (X-to) plx) = lim X = =o<®
X=2Xe X—=0 X (X-Z) X =3O x~2)
L 2
\“"“ (X-Xo)g(X): iR ____(_X_:_E-)— :_!.2: Voo A _ -~o<co
A= Xo X — O 2.X (X-‘Z)1 X220 X~2

X =
)t‘m(x -Xo)f()(): ]l'm(X~2) 24 ==
X Xo X2 X (x-2) X2
HMC(/ b i P i5 IRS P : /
\
since )s'm | = = o0
‘\\M ———L——— = ————\———— S OS]
= SMOU\\-—

— 7
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: [158)
@ (x-F) § + cosx y + six_y=o

(&
EX)S (X— ?) Not P(x) = o
Qlx) = cosx j il (x_ﬂ;_“)z-_- S
R(x)= sy /)o/j'
« S St
Ay [2) 1
QX- XO)F/Y): (X~1]E) CQJle - —@5:«1 e ﬁ\‘nd
(X-%) X—-’;-z'-__ (I’c;.j)of
b 2 Sexs‘ea
(X—Xo) ;{(x): (et i) S el g Ex pemsion
(x-I) Jabout £,=

LEx)=" read X =->f("43)= O
f([x):-sfnx :)ﬁ (ﬂ%):-\
F(X) = —cosX “)f(%—): ©
fod = tsiny o £ ()= |
(4) ()
F)=cosx = f () =0
o) (wn)
B Ly T
Cosx = = (X ~£)
Nn=e : 7 2
. T 7
—_— T T F(Z) = AL .—-—\3
= £(5)+ F8) (x-B+ T 0T+ B )
)
=0 +(NX-T) 04 2 (xT) 50 +

——(X_E) i (x-f:\‘: = ..(i_-__%:.).\. (_.i::jl)-,‘_\s__

- & 3) 5l 2d Bv: Ji
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n- o
/“/ \
Hmce Hqg /ay oy Series e,xpanﬂdw FOY
20 n+) et g 2 T‘f
Cos X 5 € !-\) !X—%_‘) e (X“-:—-E o (X-,_)*\“
Xl = (7_;1-&-\) | 3 >
z Nn=o ’

Second we f\‘nol Jr\cu, oo Series ekpahsfoﬂ ]@7’ ?(X): S’ X

abou Xo':?
g(X)= 51X — 39(33:\) ]
j/’(x): Co s X -9%(35): O
&:(X): — S)in X '293(:5): — )

oy e T e

470 = sinx > Ty |
) DO (h(?j: n =iy /7 g(%’\) 2
sinx = .&;)_7—_) (=) =) « JE) (x-2) + 5% (x-T)
Nn=0 '
\ 3 \ \
— ~ ~B1E L=
_.l+o--£-,—(x T)ro + == (x-IL) yo =
= Y
- l._-(_f_“_-‘::.t) o e (X =) PN
o0 2—" \” 6!
n 2N
s f,u) (x-T)
Nn-o (ZN)!
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