Power Serits (centered atr C)

LAST Unit— Talked abovrt series of constants
i EL LRI, 4 0 T T Tall‘\ﬂg obout seviecs of funcrions

i

D On(x-0)" =0, + 0, 1%-0) + 0, (Xx-0)* + ...
\'F C=O : O.I:I“‘r":‘i')(-', .{];{xﬂrﬂax_‘.

»conveygence 0f o power servics centevred at+ “c'4
~ O0nly ONE o0f the followling OCLUYS ~

@ sevits converges only o+ C R.O.C=0
~ @ series converges absolutely oy ¥X  R.0.C= o0
@ Seritr (ONVEYQgES foy an NTEYVA) OF values
R.0.C = Z (1tngtn of 10C.)

R.0.C.: Radius of onvergence
1.0.C.: nrtyval of convcrtJtncc_J
L yhe R.0.C. is tne distance from the midpoint
of ¥he mterval of onvergence 1o the end

point.

EXx ® find 1.0.C and R.0.C.
[074)

Z i (1){—5)“: 0 + (2x-‘5>' v Z(’Lx-‘S)Z -
\ n=0 @ 5 3
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Jelm. _Lﬂ+‘)..(_.,}__x3_.5)n+l )
n—o |7 (zx—6)n a

Lim | (n+1) (2)(-*5 '] =
n— o (n) 3
| - 2"‘5’ = ’2"”5 —> it converges if
3

[0 you remembper so1ving apsolute vawe equ ations

COsE s case 2:
2.X%=9 < | 2% =95 > — |
3
$O0...
=1<£ 2%-9 < | O muitipiy by 3
S
~-3< 2% -54¢ 3 @ add 5
& 7% <3 ® dwide by 2
| < X <k

NOW ChecCk Youry endpoints.

2(”"‘5 . __..Z’... = —|
when %=1 TR R BRI
when x=Y4 2(H)-5 = %’ = - "

o






n=1)"  arrernating sevies

WYL

px= |

n=0

Am n= oo diverges by n™ ferm tes+
n— 0
8o

4= > n()"=2 n

n=0 Nn=0

Aim n= 00 diverges oy nt™ t+erm €St
N— 00

)

ki
(9] = 8|

.0.C. = (
R.O.C.= Z (3







ex@ > (! ()" =1 2 (F) 24 (3)"+ B
n=0 "—md'

|t [ (et ()" |

e Tt (X))

£ iRtmember !

A __(7_(n:l_ )_) ‘._ = (1_ﬁ+:i)_ !_: (2_n_+_7_) (?__n_f_lj( | Zn).} —___

Aim

n— 00

(zmmmn(.i)—f aster :

Z

— aftey simplification

= 0o |3] = o0 piverges
which means '_i_l_.._on £ X=
2

O THEN 1t
COHVCrgCS

J 8.6
R.0.C.

o

%(o)=0 _

HEYC'S how yOU simplify:

(zn+z)! = @n+2)(zn+) () (2040) (2p<2) ...
(zn) ! = (2 (2p<D)2p~7) ...

Rfrer dividing 10 Oné , you ave lef+ With
(Zn+Z) (2n+1) ,

il







oo
x2n+l 3 5

| _ X X

n=o
' 2(n+1) +| Zn+3
Lim X P | X (zn+1) !
n- oo (z(n+)+1)! [ = n—o00 in-{—l i (2n+—5)l
2N+ ‘
= M
(Zn+y) !
N-oo (Zn+3)(2n+2Z2)

O is always ¢ | S0 conveyges for ¥x
1.0: € = (=09,00)
R.0.C.= (o)

o0

xn
Ex ® Z n! , find f'(x)

n=0

[ ]
powey sevics for €

F£(X)= |+ X+ %% . X3 + .. reX
2 T
FYUX)= 0+ | +X + X* + x3 + = +e*
7 o
o0
: B n - n-I n-1
(%)= A 2

n= n' M he tn=1)-
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Nn+1|
Lim X . Lim )Xnﬂ A
n— 00 (n'l":‘) = N—ow xn (n+|)2
X
nZ
' AT = X| -
O N Gl
convcrgey i£ |IX)<]
-1 <4 X < |
Check endpoints :
(o 2] (‘)n o2 ___l__“
X.= | Z o Z n? converges by p-Sencs
n=\ n=i
oo n o0
__ 0" —
¥==i Z N2 Z( 1) On convevges by ait-
n=\ n=l senes
1.0 e, =] 1]

R:@. 0. = |
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