1.Dinh nghia
Chuoi liiy thtra 1a chu6i c6 dang Za (x—Xxy)"

Bang phép bién d6i X =(x—X,)
ta dua chuOi trén vé dangz a X’

Do d6 cac k€t qud vé chuOi lily thtra chi can xét cho
0.0)

\ r e n
truOng hop chudi c6 dang ) 9nX
(00) n—
RO rang chuOi Z Clan héitutai x =0

n=



2. Pinh nghia ban kinh hdi tu cUa chuoi lily thira.

(00

-IS6 R > 0 sao cho chubi lily thira Zanxn
n=
hdi tu véi moi x :X<R va phan ky v&i moi
X :|X| > Rdugc goi 1a ban kinh hdi tu clia chudi.

Khoang (-R, R) dugc goi 1a khodng héi tu cla
(0.0)

R N\ n
chuOi lay thua Zanx
n=



2. Pinh nghia ban kinh hdi tu cUa chuoi lity thtra (tt).

(00

[ Néu chu0i lily thUra Zanxn
=

hoitu Ox JR tachoR=+0.

(00

[ Néu chuoi liiy thUra Zanxn
n—

phanky LIX# 0 tachoR = 0.




3. Cach tim ban kinh hdi tu cla chu0i liiy thura.

an+1‘
da

n

a) Dinh 1y Abel: Gid st lim

n — oo

=p

(00]
Khi d6 ban kinh hoi tu cla chudi liy thira Zanx”
n=

0 , p=+0
\ _ U
laa: R=[7. , 0<p<+o
5 P
00, p:O




3. Cach tim ban kinh hi tu ctia chuoi lily thtra

(tv).
b. Binh ly Cauchy:

Gidsu limnja = p

N — 00
(00)
khi d6 béan kinh hoi tu ca chudi liy thira Zanx”
n:
0, p=+o
. _u
la: R=[T , 0<p<+w
—0
too, =0

(00)
Chd y: D€ tim mién hoi tu cla chu0i lily thira Zanxn
n—



3. Cach tim ban kinh hdi tu cla chu0i liiy thtra

(tt).
Budc 1: Ta dua vao hai dinh 1y trén d€ tim ban

kinh hi tu R.
Budc 2: Khodng hbi tu cla chuoi lily thUa nay
la:-R < x <R

Budc 3: Xét su hOi tu cla chuOi tai cac dau
mut cUa khoang hoi tu.

TU do ta s€ c6 dugc mién hoi tu cla chuOi liiy thUa

(00

n
Zanx
n—



4. MOt sO vi du:

0 n

VD1 Tim mién hdi tu cUa chu0i liiy thira Z)’{l
Nn=

Ta c6: an :l ‘an+1| — N 1

n a, n+1"

vayR =1
UKhoang hoi tu cla chubi la -1 <x <1

LXét suhditu clachubitai2daumiat X =+ 1

(00

Y'Tai X = 1 ta c6 chubi Z’% phan ky
n—



4. MOt sO vi du - VD 1(t0):

(0/0)
‘/Tai X = -1 ta c6 chuOi (—1)” 1 hOi tu theo
n— n
tiéu chuan Leibnitz.

Vay mién hoi tu clachuoila-1 < x <1

N n N ? X - (X + 2)n
VD2: Tim mién hOi tu cua chuOi Z 3
s n

n

pat X = (x+2) chubi ban dau trd thémhz ey
=t .



4. MOt sO vi du - VD2(tt):

1
n.3" " 3n

Ta co: a, =

Khodng hoi tu cla chuOi 1a

3<X <3 e -3<(x+2)<3

& —5<X<1



4. MOt sO vi du - VD2(tt):

Xét su hQi tu cUa chudi tai 2 dau mit X = -5
vax=1:

(00
. , X . n A .
Tai X =-5tacochubi Yy (—1) n hoi tu.

n—
(0,0)

Tai X = 1 ta c6 chuOi Z}l phan ky.
n—

Vay mién hoi tu cla chuoi la: -5 < x <1



4. MOt sO vi du (t0):
0  2n

VD3: Tim mién hdi tu cla chu0i Z X
n

= n9"
Pat X = x?, chudi ban dau tr® thanh Z a X"
n=

1
n.9"

Taco: 4, —




4. MOt sO vi du - VD3(tt):

Khodng hoi tu cla chuoi 1a

2
X" <3 e -3<x<3
Xét su hdi tu cla chuOi tai 2 dadu mat X = *

3:

0.0)

x 1 A1

YTaix =% 3tac6 chudi Zn phan ky.
n=

Vay mién h0i tu cla chuoila: -3 <x <3



4. MOt sO vi du (1):

_ n
VD4: Tim mién h0i tu cla chubi )
C2n+1
pat X = —1-x
1+ x
( 1)"
Chuoi ban ddu trd thanh X"
2n+1
, (-1)"
Ta co: a”_2n+1

an+l‘—2n+1_)1 R=1

—

e
-+

<




4. MOt sO vi du - VD4 (to):

Khodng hoi tu cla chuoi 1a

-1<X<1<:> —1<1_—X<1 = X>O
1+ x

Xét su hOi tu cla chuOi tai dau mut x = 0:

(0.0) _)n

Tai X = 0 ta c6 chuOi
& 2n+]

hoi tu theo tiéu

chuén Leibnitz.

Vay mién h0i tu clachuoila: 0 < x <+




5. Cac tinh chat cUa chuoi liiy thira:

a) TOng cla chuOi lily thUra 1a mOt ham sO lién tuc
trén mién hOi tu cUa nd.

b) Trén khodng hoi tu ta c6 thé 1ay dao ham tUng sO
hang cUa tung chuOi liiy thira, nghia 1a

(0,0) (00

ni—_ n—1
Z ax (= Znanx
= n=

(00

. , X . n_l , , , A . N
khi do6 chuOi Znanx cling c6 ban kinh hoi tu 1a R.
n=




5. Cac tinh chat cUa chuoi liiy thlra (tt):

c) Trén khodng hOi tu ta c6 thé 1ay tich phan tUng sO
hang cUa chuOi lily thua, nghia 1a:

X 100

oo X 00
ny, — ny, — d, _n+l
g !Z at dt—%‘[ant dt—n: iiX

(0/0)
o ’ X . a + ~ ’ ’ ’ A,
khi d6 chuOi E n_ cting c6 ban kinh hoi
=

n+1
tula: R



5. Cac tinh chat cUa chuoi liiy thtra (tt):

VD1: Hay tinh tOng cla chu0i
3 5 2n+1

— X X n X
=x =X +% - +(- +
S(X)A\XA 35 7 &) o+t
trong mien hoi tu cUa
chung.
Ta c6: S S 1’”<2n+1 5 ban kinh hdi tu 1a R=1
. p— — O1 tu —
a €o: S(x) n:( ) 2n+1co an kinh hoi tu la
S'(x) = Z(—l)”.xz” = Z(—XZ)ncﬁng c6 bén
1

kinh hoitula R=1 . Vay S'(x)=
- - 1+ XZ



5. Cac tinh chat cla chuoi liiy thira — VD1 (tt):

S(x)—S(0) = A’S'(t)dt = ‘[1 jtz dt

=arctg x —arctg 0
Ma S(0)= O nén S(x) = arctgx

VD2: Hay tinh tOng cUa chuOi

2 3 n
— _X _I_X _ + (— n-1 X +
S(X) X 2 3 [ BN BN ] ( 1) n [ BN BN ]

trong mi€n hOi tu cUa ching.



5. Cac tinh chat cUa chuoi liiy thtra — VD2 (t0):

Ta c6: S(X)= Z( 1)””‘— c6 ban kinh hoi tu 1a R=1
vay S'(x)= Z( DX Z(—X)n cling c6

ban kinhhoitula R = 1.

Chonén S'(x)= 1+1X



5. Cac tinh chat cla chuoi liiy thira — VD2 (tt):

S(x)—S(0) :;fS'(t)dt 11414 dt =In(l + X)

Ma S(0) = 0 nén S(x) = In(1+x)

VD3: Hay tinh tOng cla chuoi

S(x)=1+2x +3x° +...+nx"" +...

trong mi€n hoi tu cla ching.



5. Cac tinh chat cla chuoi liiy thira — VD3 (tt):
00
Tacs:  S(X)= nx" " c6 ban kinh hoi tu 1a R=1

n—
00

!5 (t)dt= Z X" ciing c6 ban kinh hoi tu 1a R=1

n—

Vay l'S(t) = 1}){ -1

I

S(x) = S(odt =

S(X) = (1 —1X)2




6. ChuOi Taylor

Pinh nghia chudi Taylor

Ham y = f(x) c6 dao ham vé han lan trong &n cén cla

(n) .
diém x, . Chudi Zf b ”)(x—xﬂ)” (1) goi la chudi Taylor

=0 n!

cua ham y= f(x) tailan can cua x,.

Chudi Taylor trong l&n cén clia x, = 0goi la chudi Maclaurint.



6. ChuOi Taylor
(tt)

Dinh Iy

Néu ham y = f(x) cung cac dao ham moi cap cua no bj

chan trong 1an can clia diém x,, tiec |4 ton tai s6 thwe M,

trong 1an can clia x,tacd (VneN), f(”)(x)‘ <M
‘ ~ S () .
thi f(x)=2 (X =)

- n!




7. Chuoi Maclaurint clla mOt sO ham théng

dung

Mién hoi tu: R
Mién hoi tu: (—1,1]
Mién hoi tu; R

Mién hoi tu: R



7. Chuoi Maclaurint clla mOt s& ham théng dung

- Sa-(a-1)(a-(n-1))x"

1+x)* =)

Mién héi tu: (-1,1)

n=0 n!
1 — n ¢ A .
= 3 % Mién hdi tu: (—1,1)
I—I n=()
: = (-1)"x" Mien hoi tu: (-1,1)
l‘f—l' n=>0
+00 Y2H+1 M hoi 1 ( | ]
arctanx= Y (—1)" = ien hoi tu: (11
%( ) 2n+1
cosx =Y = Mién hoi tu: R
n=>0 (2f?)!
+00 YEJ‘H—i .
sinxy =) — Mién hoi tu: R

—o(2n+1)!



7. Chuoi Maclaurint clla mOt s© ham thong dung

(tt)

Vidu Tim chudi luy thira cia ham ¥y =In(2 +3x)

trong l&n can cua x, =1.

Tim khai trién Maclaurint cia ham £ =1n(2 +3(X +1))

f=In(5+3X) :ln5£l+%}:m5 +1n[1+%}

3 -(x—l)”

3X/5)" s !
( ) _ InS+> (-1)""

n — n-5"

f=In5+ i(— "

n=|



7. Chuoi Maclaurint clla mOt s© ham thong dung
(tt)

’ ' A - x > x 2x+1
Vidu Tim chudi luy thira cua ham y=—
X +X
trong lan can cua x, = 2.
Dét X=x-=-2 Sx=X+2
. ., .2 . - . . 2X +5
Tim khai trien Maclaurint cua ham f =- _
(X +2)(X +3)
‘ 1 1 1 ] ] 1
f: — - . +—-
X+2 X+3 2 1+X/2 2 1+X/3
e Xﬂr 1 s | X”
. n . _1”
SRR Ve

” 1 . n
é(_ [2” 3”](.1, 2)



7. Chuoi Maclaurint clla mOt s© ham thong dung

(tt)

, : x. . s L 1 |
Vidu Tim chudl Maclaurint cua ham y = = xl<1
— X

20

Ta coé : =Zx”

1_ X n=()

Pao ham hai vé (trong mién hdi tu, dao ham cua téng

bang tong cac dao ham )

: > = ZHX”_I = i(n +1)x"
(1 — X) n=| n=0



7. Chuoi Maclaurint cla mOt s© ham thong dung
(t1)

I
1
Vidu Tinhtichphan =]

0

dx

l—x

Ta co [:JL—ln(l—x)dx :ji(_”” (—x)"dx =jil—ﬂh

"= n n=| I
1 20
]:x_ l e =Z:-l =lim§ =1
n=I H(H + 1) 0 n=| ”(” + 1) "
Vi SJ1:a|+a1 +...+a” = 1 + 1 + 4 1
b 1.2 23 n.(n+1)
Sn:l_l‘f‘l—l—}—____}_l_ I —1_ 1
2 2 3 n n+l n+l1



7. Chuoi Maclaurint clla mOt s© ham thong dung

(tt)
Vidy Tinhténgotia 7=% D

,J
on +n—2

< (—1)" & (-D" 1& (-1
[=) —— ==y _—
—(n—1)(n+2) 3o n—1 3 5n+2
(—1)N!

Pat N=n-1: J:i(_l) :i

— n—1 35 N

o n—l
= Z =D =In2
n=1 n
o 1\ o [ N+2 Cha n-I
DétN:f?JrZK:Z( ) :Z( D :_Z( 1
n=2 N+ 2 N=4 N =4 n
=ln2—l Véy ]zzln_i
2 3 18



7. Chuoi Maclaurint cla mOt s© ham thong dung

(tt)

Vidy Tinhtbng 1=

n=| H!

a0 1 a0 1 'x:. 1 I. 1
+Z =Z—!+Z—!=2€

n=2 (.” - 2)! n=1 (.H — D' n=0 M-
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