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8.7 Chuoi Ly thira

8.7.1 Sw hoi tu ciia chudi liiy thira

Dinh nghia. Chudi lily thira 1a chudi c6 dang:

im{x—c]‘& = a, +ﬂl(x—c)+a3 (I—C)Z +....

k=0

o
- r A o~ - - k& 2
Néu ¢=0 ta co chudir luy thira chuin E ax =a,+ax+a,x +..
k=0


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

8.7 Chuoi Ly thira

8.7.1 Sw hoi tu ciia chudi liiy thira
Dinh 1y 8.30. (Sur hdi tu ciia chuoi lily thira)
Xét chudi lity thira iﬂi x" . Khi dé, mét trong cdc diéu sau la ding
k=0

1. Chuoi hoi tu véi moi x.

2. Chudi chi hji ty tqi x = 0.

3. Chuoi hoi tu tuyet doi vdi tdt ca cde gia tri cua x nam trong khoang (—R,R ) va
phdn kp véi |x|> R. Va chudi cé thé héi tu hodc phan ky tai 2 dau miit x = -R
vax =R.

Téap hop cdc gid tri ciia x lam cho chudi hoi ty goi la tip héi tu cia chudi. Va
tir dinh 1y trén ta biét ring d6 chinh 1a mé6t khoang hdi tu.
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8.7 Chubi lity thira

8.7.1 Sw hoi tu ciia chudi liiy thira

Qui fiic tim bdn kinh héi tu. Cho chuoi Y ax" (1)
n=)

Ban kinh ho1 ty dwoc xac dinh theo cong thirc A dam - Co si.

lZliﬂlM(ﬂ]hﬂj’R :limi

R = n—=x| g

2161 han (a) bing khong hay giéi han (b) bang ++o thi chuoi liy thira hoi tu trén

toan truc so.

(b) néu cac gi6i han nay ton tai. Trong trrong hop

n+l

Khoang hoi tu (-R, R); sau khi xét tai cac mat £ R ta c0 toan
mién ho1 tu.
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8.7 Chudt lity thira

8.7.1 Sw hoi tu ciia chudi liiy thiva - vi du

Vi du. Z(I 5)' (1)

n=l 3” !
r o1 | _ 1 — 0= R=+= KQ: \E;EJ
| a, 3[rr+1)

Vi1 du. ir:”(.x:—l’,)” (2) KQ: {x=2}

n=l

Vi du. i(t_l)ﬂ (3)

PatX=x—1va a, = —:-1::-3—3

1 1
] = e~
2R 4 30 i nlan _|_3}r n }:'

Xe(-33))ox—-1le(-3.3))=oxe(-2.4)
Xerx =-2. (3) = S U3

i K
=l 27 +3

3}?
Tail x = 4. pe—
(3) Z=1] 3
Trong ca 2 tredng hop chudi phan ky vi lim|a,|=1=0.

H—0

Vay mién héi tula (-2. 4)
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8.7 Chuoi Ly thira

8.7.1 Sw héi tu ciia chuoi lity thura - vi du

a's k
Vi du 8.45. Chimg minh ring chudi lily thira ) ° ; héi tu v6i moi x.

k=

]
R=Ilim— (n+1)'

n—o0 n—)OO

1
e n!

Vi du 8.46. Chirng minh ring chudi lily thira Zﬁ:‘x chi ho1 tu vo1 x = 0.

k=l
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8.7 Chudi Ity thira

8.7.1 Sw héi tu ciia chuoi lity thura - vi du

Vi du 8.47. Tim tat ca céc diém hoi tu cua chudi liy thira Z

k=1 ‘J_

Homal e S S Sipe s
n—>ooan n—>oo\/7 1
HT vxe[-1,1)
21 k
Vi du 8.48. Tim ban kinh hd1 tu va khoang hd1 tu cua Ehuﬂlz p
R=lim/ 2| =fim <. 22 1. p_ilpkoHrwxe[ 2L
a5 2N+ 2 9 2’9

21 k
Vi du 8.49. Tim ban kinh hoi tu va khoang héi tu cua chudi Z

k=l
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8.7 Chudi Ity thira

8.7.1 Sw héi tu ciia chuoi lity thura - vi du

Vi du 8.50. Tim ban kinh hdi tu cua chuoi Z[k;: 1] x*

k=l

ne e
lim n\/(1+ 1) lim [1+ lj
N n— oo N
k
Vi dy 8.51. tl)
3
k=0
. .1 3
R = lim|—" = lim - x+le(-33)—xe(-4 2)
Nn—o0 an+1 N—o0
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8.7 Chuoi Ity thira
8.7.2 Pao ham va tich phén tirng sé hang ciia CLT

Pinh Iy 8.31. (Lay dao ham va tich phén tirng s6 hang ciia chudi liiy thira)
Chuoi lily thia ) " a,x" v6i ban kinh hi tu R > 0 c6 thé dwgc lay dao ham
k=0
hodc tich phan theo tirng sO hang trén khoang hoi tu —R < x < R cua no. Cu thé néu

f(x)= ia,__f véi |x| <R thi véi |x| <R ta cé
k=0

f'(x)= Zkﬂﬁk—' =a, +2a,x +3a,x’ +4a,x’ + ...
k=]

va

. = T ko N Gkl
f_f(x)dx—fz.akx —gfaﬁx dx—;k_l_lx +C

k=0
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8.7 Chuoi Ly thira

8.7.2 Pao ham va tich phdn tung so hang cua CLT
Vi du 8.52. Cho ham f xéc dinh boi chudi liy thira

<k
f(x)=Y > véimoix.
1 k=0 kll

Ching minh ring f(x)= f'(x) véimoix vatirdé suyra f(x)=e".

Vi du 8.55. Bing cach lay tich phan timg s6 hang ctia chudi cap s6 nhin hdy chimg

minh ring

. +1

Y ——=-In(l-x) véi ~1<x<I
k+1

k=0
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8.7 Chuoi Ly thira

Giai 8.52:

f'(x)zjx_l X1

PTVP f(x) =f(x) c6 nghi¢m f(x) = X
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8.7 Chuoi Iy thira

Giai 8.55:

|-

Ta da c6 khai trién khi ue(-1;1): » u* = 1
k=0 u

X

l—du = I[Zu ]du

0
:I(1+u +u’ +u3+...)du
0

2 3

:x+x—+%+...
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8.7 Chuoi Ly thira

Giai 8.55:

Ta cling biét

Do do
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8.8 Chubi Taylor va Maclaurine

8.8.1 Da thurc Taylor va Maclaurine

Gia str ham f(x) xac dinh va c6 dao ham tdi cap n
trong U(c) nao do. Pa thirc:

1@+ 1 @(x=c) + LD (x4 L ey

2! n!

goi 1a da thitc Taylor cap n cua ham f tai c.

dac bi€t khi ¢ = 0 da thirc Taylor goi 1a da thirc
Maclaurine
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8.8 Chubi Taylor va Maclaurine

8.8.1 Da thurc Taylor va Maclaurine
Dinh ly (Vé sw biéu dién duy nhét cua chudi liy thira)
Gig st ham f kha vivé han lGn va cé thé biéu dién dudi dang chuoi Iy
thua:

f(x): f(c)Jr al(x—c)Jr 4:;’2(.):—(:*)2 +...+ a”(x—c)” +...= Z:a,;,c(x—:::*)’.rc

Voi-R<x-c<R

(k)
Khi dé: a -2 (“), vk

k!
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8.8 Chubi Taylor va Maclaurine

8.8.2 Dinh ly Taylor

Néu f(x) va tt cd cac dao ham ciia né ton tai trong khoang I chita c thi véi
moi x thuoc I ta co

f(©)

2!

et L e 4R

f(x)=f)+f(e)(x—c)+
trong do

_f[n+l](:”) (x_c)’?+|
(4!

RH (x)

VOi z, phu thudc x va nam giita ¢ voi x.

Twe la f(x) = Ta(x) + Ra(x), Ra(x) goi ld phan duv dang Lagrange
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8.8 Chubi Taylor va Maclaurine

8.8.3 Chuoi Taylor va chuéi Maclaurine

Chudi Taylor: Gia sir c6 mot khoang mo I chira diém ¢ ma trong dé ham f(x) va cac

dao ham ctia né ton tai. Khi dé chudi lity thira

fl( )(x c)+f7(l( —c)z...+f{:fc)(x—c)"+....

fle)+

dwoc goi la chudi Taylor cuia ftai x = c.

Chudi Maclaurin: Truong hop ddc biét khi ¢ = 0 thi dwoc goi la chuéi Maclaurin
cua f

fO SO, SO,
1! 2! n!

f(0)+
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8.8 Chuoi Taylor va Maclaurine

Chuoi Maclaurine mot so ham co ban.

P e X _
I e =) — (| < =)
a=n T

[+ #]

II. m(1+x):z(_1]ﬂ_1x” (-1<x<1)

n=l n
= (1) x>
= (2n+1)
o (_1]H 2n
= (ﬂﬁ'}

. (1+x)"”=1+zmm_1) :H_H_I_l)x” (C1<x<1)
.

(I < =)
(| <=)
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8.8 Chudi Taylor va chubi Maclaurin

8.8.4 Cdc vi du ciia chuéi Taylor va Maclaurin

Vi du 8.62. Tim chudi Maclaurin biing cich thay thé mét chudi cap s6 nhan

1
14 x°

Tim chudi Maclaurin cho ham f(x) =
Vi du 8.63. Tim chudi Maclaurin bing cich sira doi mot chudi cap so6 nhin
5—-2x

5 va xac dinh khoang hoi tu cua no.
+ 24X

Tim chuoi Maclaurent cho ham f(x) =

Vi du 8.64. Tim chuoi Maclaurent cho cac ham
a. f(x)=cosx’

b. g(x)=cos x
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8.8 Chudi Taylor va chubi Maclaurin

Giai vi du 8.62

Ta biét ring néu |u| <1 ta co thé viét

=l4u+u +u +..

l—u
Thay u=—x" tacod
1\ 1

T — l—(—xz) =l—-x4+x"—x"+..

Vi |—f\ <1;nghiala —1< x <1 .Do d6, tir dinh ly vé tinh duy nhét, biéu dién mong

muon la

- U I
l+x2_§( l)x volr —l<x<1
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8.8 Chudi Taylor va chubi Maclaurin

Giai vi du 8.63
S—2x _ ., 8
3+ 2x 3+ 2x

8
=14+
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8.8 Chudi Taylor va chubi Maclaurin

Giai vi du 8.64
A d A h’ . _1 HE H.4 uﬁ

p dung cong thuc: cosu = —2!+4!—6!+...
cnsx3=l—[x) -I-(x_] —(I) +.. (u=x)



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

8.8 Chudi Taylor va chubi Maclaurin

Giai vi du 8.64
Ap dung cong thire: cosu=1—'2 41 1 |
p dung cong thuc: U= YT T
cnszx=l+lcnsﬁx
2 2
o1, (2x)  (2x) (2x)
=—+4+—|1—- + - +...| (u=2x
2 2 2! 4! 6! ( )
=l+l_2x2+23x4_25:a:6+
2 2 2! 4! 6!
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8.8 Chuoi Taylor va chudi Maclaurin

8.8.4 Cdc phép todn ciia chuoi Taylor va Maclaurin
Vi du. Tim chuoi Maclaurent ciia ham f(x)=v9+x vatim khoang hoi tu cia né

Giai:
/ /2
Ta co f(x)=\/9+x=(9—|—x) 31—|—9]
Vi vay
)
\/9+x—31+§]
1(1 1(1 1
1(x 5[5‘] <) 5[5‘1][5‘ X}
=31+ =|=|+ = + = +
219 2! [9] 3! [9]

:3l-|—]— L z—l—Lx:‘— ...... ‘
18 648 11664

L |
SR VS S SR S B
6" 216 | 3888
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