Chuodi s6 va chuoi ham

Pham Thanh Nam



NOi dung

Sw hdi tu ctia chubi dwong

Cac dau hiéu hdi tu cta chudi dwong (so sanh,
Cauchy va D’ Alembert)

Chubi dan dau, dau hiéu hdi tu Leibniz
Tim mién hdi tu cia chubi ldy thira

Khai trién ham thanh chubi lQy thira



Sw hdi tu cua chuéi dwong

» Chubi s6 .
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Sw hdi tu chubi dwong

- Dieu kién can dé chubi (1) héi tu Ia

lima, =0
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- Diéu kién can va da dé chudi (1) hoi tu la
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Sw hdi tu cua chuéi dwong

Xét sw hdi tu cua cac chudi c6 sb6 hang téng quat:
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u = u,=~n°+n-n
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u. =arctan
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Céac dau hiéu hoi tu chuo

Tiéu chuan so sanh:

b, héitu

n
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Néu: O0<a <b va
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Y'a,  ciing hoity

Ngworc lai . 0
Néu: O<a <h va lean phan ky
n=

an cling phan ky
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Céac dau hiéu hoi tu chubi dwong

Chudi s6 cap so6 nhan:

Y aq" (a=0) 2)
n=1

Néu: |q|<1l  chudi(2) hgituy

gl=1 chudi (2) phan ky

|
Z_ Chuéi diéu héoa, phan ky
n=1 n



Céac dau hiéu hoi tu chubi dwong

Xét sw hdi tu cua cac chudi c6 sb6 hang téng quat:

1 Inn
U, =—— U, =—-o
n.2 n
" \/n(n+1) o - 2+cosn (2 >0)
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Céac dau hiéu hoi tu chubi dwong

Tiéu chuan so sanh:

Néu - im2-C C#wC=0

n

thi Zan va an cung héi tu hoac cung phan ky
=1 n=1
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Céac dau hiéu hoi tu chubi dwong

Tiéu chuan D’ Alembert:

_a
Ilm n+1 :q
N—o0 an
héi t
g<1 > a, i ty
n=1
q>1 > a, phanky



Céac dau hiéu hoi tu chubi dwong

Tiéu chuan D’ Alembert:
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Céac dau hiéu hoi tu chubi dwong

Tiéu chuan D’ Alembert:

0 1 0 n2
E(Zn—l)zz“ 1
$ il i2'4'6“'(2”)

~(n+1)*(n+2)* |



Céac dau hiéu hoi tu chubi dwong

Tiéu chuan Cauchy:

imgfa, =

g<1 ni;an hoi tu

1o Sa  phankg
n:l

q=1 ?

Chuoi Dirichlet:
21 hoi tu khi p>1 va

n® an kv khi
n=1 phan ky khi p<1



Céac dau hiéu hoi tu chubi dwong

Tiéu chuan Cauchy:

Néu: a = f(n)
véi f(x) la ham dorn diéu giam, lién tuc khi x> o >0
thi:

j f(x)dx va Zan cung hoi tu hoac cuing phan ky
o n=1



Céac dau hiéu hoi tu chubi dwong

Xét sw hdi tu cua cac chudi c6 sb6 hang téng quat:

n 2n-1
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Chuéi dan dau

Hoi tu tuyét doi:

Chuéi D la]=a+|a|+ .+ ]2y
=1

hoi tu tuyét doi néu:

<1 hoge  limyfa,|<1

Hoi tu co diéu kién:

n+1

an
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Chubi i\an\ hi tu ma chudi ian phan ky
n=1 n=1

thichudi Y |a,| heitucé didu kién
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Tiéu chuan Leibniz:

Chudi Y a,=a -8 +..+a —a,,... (@,>0 ¢

Néu théa man diéu kién:
)a, >2a,>a,..2a

ii) lima, =0

N—o0

thi chudi (*) héi tu



Chudi dan dau

Xét sw hdi tu ctia cac chudi:

1- (%)2 = (gjg + (;T Fo+ (—1)n(nz_1)




Chuéi dan dau

Xét sw hdi tu ctia cac chudi:

e 1357, (2n+1) e 147..(3n-2)
nzzll( g 25.8..(3n-1) Z_ll( ) 7.9.11...(2n +5)
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Chuoi liy thira:

D c.(x—b)"=c, +c,(x—b)+c,(x—b)*....+ ¢ (x—b)" +...
n=0

| ~ (c,e))
Mien hoi tu cua chuoi:

Xx—bl<R chudi héi tu tuyét doi

X—bl>R chuoi phan ky

X—bl=R chubi c6 thé héi tu hodc phan ky
Ban kinh hoi tu:
: 1
R =lim R = lim|-
X—>00
\ ‘Cn X Cn+1




Mien héi tu chudi Ity thira

Chuoi liy thira:

¢, (x—b)" =¢, + ¢ (X—b) +C,(x—b)?.... + G, (x—b)" +...

| ~ (c,e))
Mien hoi tu cua chuoi:

Tiéu chuan D’ Alembert:

da
Ilm n+1 q

N—oo a

Tiéu chuan Cauchy:

limy/a, =q

N—o0



Mien héi tu chudi Ity thira

 Tim mién hdi tu cta chudi 0y thira




Mien héi tu chudi Ity thira

 Tim mién hdi tu cta chudi 0y thira

X! 2 (x—3)"
Z‘n“ nZ:;‘ n.5"
o n 2n-1 i 0 (X+3)n
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" (XY o (x-2)
Zn+1(2j Z(2n—1).2n

n=1



Khai trien ham thanh chudi liy thira

. Khai trien Taylor:

(9@ e, 7@

f(x)=f(a)+f (a)(x—a)+ o i

(x—a)" +...

« Phan dw:

(n+1) .
Rn — f (a + Q(X a)) (X . a.)n+l
n+1!




Khai trien ham thanh chudi liy thira

« Nhirng khai trién Maclaurin

1. eX:Zﬁ (—o0 < X < )

_ o0 ) X2n+1 . .
2. sm(x):nzzc;(—l) on e D) (—o0 < X < o0)
3. COS(X)= Z.o:(—l)n X7 (—o0 < X < 0)

n=0 (Zn)l



Khai trien ham thanh chudi liy thira

« Nhirng khai trién Maclaurin

4 (1+x)“—ga(a D n(!& n+1) X" (-1l<x<1)
4.1 ﬁzi(—l)”x” (1< x<1)

4.2 =>» X" _
1_x Z (1< x<1)



Khai trien ham thanh chudi liy thira

« Nhirng khai trién Maclaurin

5. In(1+x) = Z( )" —1" (-1<x<])

In-x)=-3"%

n=0 n



Khai trien ham thanh chudi liy thira

« Khai trién ham cosh(x) thanh chudi Iy thira cta x

f (x) =sinh(x) f (0)=0
f (x) = cosh(x) f (x)=1
f *"(x) = cosh(x) f2"(x)=1
f #™(x) = sinh(x) f*™(x)=0
XZ X4 X2n
:COSh(X):1+E+Z+"'+2n!+"' (*)



Khai trien ham thanh chudi liy thira

« Ap dung tiéu chuan D’Alembert

2n+2 2N
X X

2n+2)1 (2n)!

2

Im =0
= (2n+1)(2n + 2)

lim
Nn—oo

» Vay chudi (*) hdi tu trong khodng (-0 <x <)



Khai trien ham thanh chudi liy thira

« Khai trién ham s6 sau thanh chudi ITy thtra cia x

3
F)= (1— X)(1+2X)

. Tacc’):f(x): 1 2
1-x) (1+2x)

T3 [x<t,

(1 X) n=0
i} 1
_ n X< —
1+2X_§( ) 2x)" X 5

f00=Y X" +2) (-1"(@3)" = S [1+ (12" X" |x< >



Khai trien ham thanh chudi liy thira

« Khai trién ham s6 sau thanh chudi ITy thtra cia x
va tim mién hoéi tu cua chudi

1. SX 7o 5 COSX°
X —4X +3
> Xe 6. SIN3X + XC0S3X
1+ X
3. e~ 7. In=—=
| 1—X

4. sinhx 8. In(1+ x—2x°)



Khai trien ham thanh chudi liy thira
1. Khai trién ham x® —2x* —5x—2 thanh chuéi Iy thira cla
(X+4)
2. Khai trién hamIn x thanh chudi ldy thira cta (x-1)
3. Khai trién ham " thanh chudi Iy thira cda (x+2)
4. Khai trién ham +/x thanh chudi Ily thira cta (x-4)

> - T
5. Khai trién hamcos®(X) thanh chudi Iy thira cta(X — Z)



