EC119 Week 10

Mean Volue Thaorem (MVT): For £:[a,b] = R, ‘%{_
1S Contipnwous on T, b )
and ferentioble on (a,b
moﬁ CE Cab) Such thak

£llc)= £0b)-£(a)
b-—Q
Gradient I .
f ok GTo.o\auxkap chor:
‘c,t.,ccm behwean (o f(a))
M\A (b' F(b))

Réonwxging, £(b)=£(a)+ (b-a)$'(c)

Use the meon value +heorem on £: In,nei ] —> R where
an( w\d ) = InxX o show +hak for all nel,
ntn (1+5) <),

We know thek Inx s rable on R>o so {
15 oMinmoys on Innetlond dugertntioble on (n, n¥1).

By Hhe meon value Hheorem, there is ce (n,n+1)
such that f(nt1) = £(n) + (um) nY£'(¢)
= £n) + £(¢),

want fo bouna s
using n<c<ntl

Since {—'(c).—.‘é” In(nx1) = ln(n\‘\' %_'
In(nr\) - ‘(n, \
In '-‘%"-\‘-‘-'E‘
mQ+x)Y=¢
\ \

Since nécentl, A <E <n so

InQ+i)<r = im0+ ) <)



Toslor's Theorem (W™ MVT): For §:[4,b1—R, "
“oﬁ is continuous o Cab]

- £™) oxists ond is conrinuous on [ab] for K€Y, ... A1}
- £™ exists on (a,b)

then e is ce(ab) Such Haok

Mb) = $(a) & (b-a) F'(a) + (b-0) $"(a) +...x (b-a)""4""(a)
T —

2! (n-\)"!
+MC‘"\(C) Rn = e
( '\‘. : J memv\wq
Rn

n-t

= (Z 2555 @) + R

For £:La,b] = R whaere £ Sakisgies Hne conditons abowe
for all neN,the Taylor senes ok x=C for CelaV]
1S the series

60 n
S cx“-‘c,L £™C) = fe)x (e-c)$'Ce) + (x—C\_.zP"(‘-)*
nzo . 2!

The ranae or vames o2 x where tha Senes converges
Yo £() iss 4—\3 ineralq‘dL Corvergence.

| Find +he Taylor series ok x=-1 o £lx}= =

2. Derermine the inkrval of convergence

I. And the denvakves:
fx)=x" £C-0=1 =1
fix)= -2x73 ' ¢-N=2 = 2!
£ = 6x" F'CN=6 =30

CB oy 2w S LY 2 20 = y



I I -=

(‘m(xl = -2 x> «ce?("l =2l =4\

£ ‘(X) -1) (n4) x ST e 2 (i)
w Tavlef senes CF -F ok X=-| |5
Z (x-n) ‘?m( ) = zcx.-m (nt1)!

nzo N=po

= Z ett) (nel) = 1+ 20ct1) +3(x+1)
" =o + uext)ie

2. Lok anz (x—n)“(n’rl) Se we cam Wse the rakio test

Q«nﬂ) = (x-u\“lmz)
Oun Cet)™ (n+1)

N

n+2 (xxl)
N+l

|}

N2 X\l ,x€eR sothisis a conStant
nhy T/

=13

'r'\' \ock))
IEE3

By e Sum, quokient and product rukes, (1555H1) = wen,
oQ
By the rokio dest the series = on

[, %2 -]

— Converges when X411 <\ -2<xX<O
-o\ivemae,s whan X+l > 2<-2, x>0

When 12+1l=l) £ =0 oc 2c=-2.
Lo oo

lp x=0, S an=2 (nr)) whidh diverges 7. ..... il



oo

I x=o0, %,an=§°(m\) whidh diverges ?bﬂ ol
lp x=-2, ,évmn:éo(-\\“ (n+1) which diverges Y POty
Henwe , the invervod o convergence is (-2,0).



