Il. CHUOI SO DUONG

1.Dinh nghia: Chu6i s6 duong la chuOi z u, vOi u, >0, LIn
n=1

2. Cac tiéu chudn xét su hOi tu cla chuOi sO duong

Cho ham sO f(X) lién tuc, khong am va don diéu giam trén
[k,+ 09, KCIN

00 + o0
Khido cpugi'y f(n) hoitw o I f(x)dx hoitu
k

n—



Tiéu chuan tich phan: (tt)
VD1: Xét chuOi i; nl

Néu <0 thi u — % nén chuOi phan ky.

Néu =0 thi u =1 nén chubi phan ky.

Néu a >0 khi d6 xét ham f(X)=%
X



VD 1(tt)

Ham nay lién tuc, khong am va don diéu giam trénl,+ )

+00 hél tu Héu CY>1
Ma J’%dx
X phan ky néu a <1
00 1 %\61 tu néu a>1
Vay chu0i a

=111 phan ky néu a <1




(00)

VD?2: Xét chudi Z 1
 ninn

1
x.ln x

Ham nay lién tuc, khong am va don di€u giam
tren

Xét ham f(x)=

+
Cdn 9 2o
4[ X ln X _! In x 5
Vay tich phan -[ _ phan ky.
xInx =
. 1
Theo tieu chuan tich phan Z phan ky.

~ ninn

2+ o9



(00 (00)
Cho hai chu0i s du’dngz U, va Z vV,

n=1 n=1

thod diéu kién LIN: 0< u <sv Lnz N

Khi do:

00 00
Néu chubi % v, hoi ty thi chudi ) u,hoi ty
=1

n=1

Hodc néu chudi Z U phan ky thi chudi Z v phan ky.
=1 =1



00 21’1

VD1: Cho chubi s6

n:15n+n
n 1
Taco: O< n2 S%
5 +n
Ma chuOi Z% hoi tu (q:§<1)
n=

(00

Neén theo tiéu chudn so sanh 1 chuoi Z
n=
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VD2: Cho chu0i s6 Z ln—n
4 n
Il
—\F

, > 1 S
Taco: U —f n=3
n
x. — 1 .
Ma chuOi Z = phan ky (VD1 trong phan tiéu chuan
=2 1 tich phan)

(0.0
Nén theo tiéu chudn so sanh 1 chu0i Z Inn phan ky.
£ n



Cho hai chu6i s6 duong Z Z
n= n—=

Gid st tOn tailim tn =k
nawV

(00

00
* k=0 néu chudbi Z: hOi tu thi chuOi Z Oi tu.
n:

00

* k =+ néu chubi Zu h01 tu thi chuoi ZV h01 tu.

* 0 < k < +0 hai chu0i Zu va Z
n_

cung hoéi tu hoac cung phan ky.



00 2+n+1

VD1: Xét chudi sO Z 4
/= on
2
Ta co: n -:n-l-l ~ % khi N — o
n +1 n

+
= 1

Ma chu0i ZZ hoi tu.
=1 n

~ 2

Nén - +n+1 . . . v
b 6? n 4n 1co cung tinh chat la hOi tu.
Chuo1 nZ: n"+1




VD2: Xét chubi sO Z Vn+1 yn-1

_n+l1-4/n 1 y) )
Taco U, = 3, / N—/
n ‘(Wntl+n-1) n*

khi n —» o0

- 1

Ma chuOi — hoi tu.
s
n—

chuOi

. M+ ]— [ — o
fven Z n 1 co cung tinh chat hoi tu

n—



= 1
VD3: Xét chuOi sO E -
— i
n=

, _ . 1
Taco U,— vV, ——
T nln Xét T n
] .U
. Luc Iim 2 =]lim — =1
nay nooV, no [
=1
Ma chuoi Z” phan ky
n:

00

fNen 1 cung phan ky
chuOi ’; n Q/ﬁ




VD4: Xét chu0i sO Z Tn h(n—ﬂ)

n—1
Ta 1 2

, —— [In@ ~ ——
CO I ( 1) \/ﬁ 1 _1 khi n (0,0)

Xét V, _%

n2
1 hoi

. Luc hIIl = 2 ma chu0i Z -

nay n — 00 V %u

Nén Tn(" +1
chu0i Z ) cling hoi tu.



Tiéu chudn so sanh 2: (tt)

00
VD5: Xét chuOi sO 23\/ n’ .arctg lz
& n

Ta un:3/n2.arctgl2 ~ 302 12: 14
n

CO

Ma 1 hoi
chuOi r; nél_J

(0,0)
A 3/ 2 | I
l\j(?n n-.arctg - ciing hoi tu.
chuOi & n



Cho chu0i sO y
duong ’; n

2 2 N /. . u _
Gid s tOn tai gidi han lim L’;” =D
n— oo
n
(0.0)

ONéu D<1 thi Zun hoi tu.
Nn—=

(00

ONéu D>1 thi Zun phan ky.
n=

UNE&u D=1 thi chua c6 két luan.



" , . u
Tuy nhién n€u ta chung minh duQc L’;’—ﬂ >1 Un=N
n

3

thi Itic nay ta k€t luan Yy U, phan ky.
N—=

y , 00 3 n!
VD1: Xét chuOi sO 'n :
& n
u
Tacé ntl= 3 e 3>1
o ey e

Vay theo tiéu chudn D’ Alembert chu01 - phan ky.
n=



Tiéu chuan D’ Alembert: (tt)

00 N 2
- . +
VD2 Xétchubisg N 2 TN
£ nltinn
2" +5n° nooo
Ta co U = ~Vn:2— khi h — oo
" nl+lnn n!
Ma Vn+1 :2 —
V n

n

(00
Vay theo tiéu chuan D’ Alembert chu0i Zvn hoi tu nén
n—

(00

chuOi Zun ciing hoi tu.

n—



Tiéu chuan D’ Alembert: (tt)

_ ) 00 en n |
VD3: Xét chuOi sO Z il
n:

U
Tacg -Ml=_F€ n—>1
ey
n
" . 1|1 ~ Upy
Tuy nhiénta c6 |+ <e nén u—>1
n

—e'.n!
Vay chubi Z = phanky.
/| on




Tiéu chuan Cauchy:

(00

Cho chu0i s6 duong Zun
n—

. ? 2 n . d n —
gid sUrtOn talgingo nu, =c
0,0

Néu ¢ < 1thi Zun hoi tu.
n:

(00

Néu ¢ > 1 thizun phan ky.
n=

Néu C = 1 thi chua c6 két luan.



Tuy nhién néu ta chUing minh dugc /u,, >1,

thi ta két ludn chuodi phan ky.

VD1: Xét chubi s6

(00

3’7
S (Inn)"

Vay theo tiéu chuan Cauchy

hoi tu.



2
) < ..& nt 2"
VD2: Xét chuOi sO Z >
=1 (n +1)"

Taco: 1/u = =

Vay theo tiéu chudn Cauchy Z U, hoitu.
n=



~ . <[Pn+3
VD3: Xét chudi s Z E —

L 2n+l

2n+3

2n+1>1

Tuy nhien

Vay theo tiéu chuan Cauchy Z Uu. phanky.
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