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1 Cac khai niem cg ban

JdC
JdC
JdC
JdC

Nuoi s6 duaong
nuoi dan dau
nuoi ¢6 dau bat ky

nuoi ldy thia



CAC KHAI NIEM CO BAN

Chuoi so

u1+u2+---+un+~-=z un=Zun
n=1

= SO hang: uy, u,, ..., uy, ...

= Tongriéngthwn: u, +u, +---+u, =5,

= Sw hoi tu: Néu (S,,) c6 gi¢i han hivu han S
thi ta néi ) u,, hoi tu va cé tong la S. Khi ay,

ta viét 0
> s
n=1

Néu (S,) khong c6 gi¢i han hiru han thi ta
noi ), u,, phan Kky.



CAC KHAI NIEM CO BAN

Vi du ZOO 1 —1
n=1n(n+1)

11 1
=ttt hm D
111 1 1
=gttt T
1
=1 n+1

. . 1
A%Sn_iﬂo(l n+1)_1



CAC KHAI NIEM CO BAN

1 m 1 N N\
Vidy Z In (1 + —) phan ky
n=1 n

S —InZ 4 n—— 4t
n = M7 TS o1 T
1 23 n n+1
- M127 1 7
=In(n + 1)

Iim S, = limIn(n+1) = o

n—00 n—00



CAC KHAI NIEM CO BAN
Vi dl.‘l 2 qn—l (*) Sn — 1 + q _|_ .“_|_ qn—l
n=1

" g=1, §,=n.ViS, - conén (x) phan ky

= g#1, S,=1+4+q+-+q"*

qQSn =q+--+q" '+ q"
1—qg"
I-q@)Sp=1-q" = 5, = =g
lim g™ ton tai © —1 < g < 1. Ma hién tai

Nn—>00
g+ 1, nén (S,) co6 gi¢i han khi va chi khi
—1<g<1.KhidyS, > (1—-¢q9) 1

(*) hoi tu Khi va chi khi ? Va tong ?




CAC KHAI NIEM CO BAN

o 1

Vi du: Z ~ phan k3 . 1

- n=1np y SZ_1+E
5—1+1+1+1>1 L, 2 1 :
I = R Y

1 1 1 1 1
58:1+§+<§+Z>+<§+g
1

8

>1+1+ 1+1 + 1+
B 2 \4 4 8
3

n
2145 == Spnzl1ts == (Sn)?



CAC KHAI NIEM CO BAN

Dieu kién can dé chuoi héi tu

Z%O=1 un h61 tu — u’Tl — O

Vi du ZOO n
n=1 2n+1
0 1
2 In (1 + —)
n=1 n
PGk
n=1




CAC KHAI NIEM CO BAN

Tinh chat

1. Z w, =S »z cu, = .S
n=1 n=1

(0.0) 0.0
’ z U, <o va Z v, < 00
' n=1 n=1
00 00) 00)
s z (U, +vy,) = z U, + z U,
n=1 n=1 n=1

3. Tinh héi tu ctia chuoi khéng thay déi khi
thém hay bot mot s6 hitu han so0 hang
dau tién




CHUOI DUONG

Vi du: Tinh tong Z 3 1
n=1 \n(n + 1)




CHUOI DUONG

Pinh nghia

> u, dwoc goi 1a chuoi s6 dwong néu
U, = 0voimoin = 1.

Vi du: chuoi Y5, - 1a chuoi dwong.
ViSyp1 =85, +u,p1 =S,,Vn=1nén(S,) T.

Pinh ly: Chuoi sé dwong hoi tu khi va chi khi
(S,,) bi chan.

© 1
Vidu: z —
' n=1VN



CHUOI DUONG
waw Y
1 AU: —
' n=1VN

S —1__i_ 1 1
T V2 V3 Vn
1 1 1 1
= ' o  —
Vn x/ﬁ \/_ Vn
n

ViS,, = o nén chuoi da cho phan ky



CHUOI DUONG

Tiéu chuan tich phan
Gia sw f(x) lién tuc, dwong, giam trén |1, +o0)
vau, = f(n).Khi ay,

Z u, hoity &= f f(x)dx hoitu
n=1 1

4 2 7 ’ A s 2 R o= 1
Vi du: Khao sat tinh hoi tu cua chudi )., —
1 A 1 A 1.
" a<0: —+>0 nén ),,-1 — phanky
na n
s >0 f(x)= llen tuc, dwong, giam trén

1, +°°) va— = f(n)
Ma floof(x)dx hoi tu khl vachi khia > 1




CHUOI DUONG

Tiéu chuan so sanh 1
Gid st Y.oo_q Uy, Va Yo, v,1a hai chuoi dwong
thoa

U, < v,,Vn = ng

Khi ay, néu )7, v, hoi tu thi )", u,, hoi tu.

Vi du: Khdo sat tinh hoi tu cia chuoi

Y




CHUOI DUONG

Vi du: Khdo sat tinh hoi tu cda chuoi

0 1
Zn=2 Jnmn—1)




CHUOI DUONG

Tiéu chuan so sanh 2
Gid st Y.oo_q Uy, Va Yo, v,1a hai chuoi dwong
thoa

u
lim — =K

n—-o v,

» K=0: ). _,v,hoituthi),;—;u, hoitu

» K =+4oc0: ) >_,v, phanky thi ), u, phanKky.
= K € R\{0}: Xp=q v, hOitu & X.77_; u,, hoi tu.

Vi du: Khdo sat tinh hoi tu cda chuoi

D
n=1 2" —1




CHUOI DUONG

Vi du: Khdo sat tinh hoi tu cda chuoi

ZOO 2" (n+ 1)
n=1 3n7’l




CHUOI DUONG

Tiéu chuan D’Alembert
Gia st Yo 1 Uy, 1a chuoi duwong théa

» D<1: ). ;u,hoitu.

= D>1: )._,u, phanky.

Vi du: Khdo sat tinh hoi tu cia chuoi

S L+2)
n:13n n



CHUOI DUONG

Vi du: Khdo sat tinh hoi tu cda chuoi

co Sn(n|)2
zn:1 (2n)!




CHUOI DUONG

Tiéu chuan Cauchy
Gia st Yo 1 Uy, 1a chuoi duwong théa

lim Yu,, =C

n—00

» (<1: )._;u,hoitu.

= C>1: ). -u,phanky.

Vi du: Khdo sat tinh hoi tu cia chuoi

S L+2)
n:13n n



CHUOI DUONG

Vi du: Khdo sat tinh hoi tu cda chuoi

o q 1N\
—(1+=




CHUOI DAN DAU

Pinh nghia: Chuoi c6 dang
Z (=1)"b,, = —by + by — by + -+
n=1
hay
D (~1)"by =by—by+ by
n=1

A’

vOi b,, = 0 dwoc goi la chuoi dan d4u.

Tiéu chuin Leibniz: Néu chudi dan dAau

Yn=1(—=1)"by hay 331 (1) by, 6 (by) gidm
va cO gidi han la 0 thi chu6i hoi tu.



CHUOI DAN DAU

Vi du: Khao sat tinh hoi tu Cﬁa chuoi

Zn - 1)”




CHUOI DAN DAU

Vi du: Khao sat tinh hoi tu Cﬁa chuoi

Zn 1( 1)n4n —1




CHUOI DAN DAU

Vi du: Khdo sat tinh hoi tu cda chuoi
2

En 1( 1)nn3 +1




CHUOI cO DAU BAT KY

Pinh nghia: Cho chubi Y, u,. Ta goi chuoi
sau day 1a chuoi cac tri tuyét déi clia Yy q Uy,

400
> lu
n=1

DPinh nghia: Ta néi chuoi Yo u,, hoi tu tuyét
doi néu Y% |u, | héi tu

Vi du: Chuoi sau day hoi tu tuyét d6i:

Zn - 1)”



CHUOI cO DAU BAT KY

Vi du: Chuoi sau day khéng h6i tu tuyét doi:

Zn - 1)”

Pinh ly: Néu ), u,, hoi tu tuyét doi thi né hoi tu.

Vi du: Khao sat tinh hoi tu:

©cosn
E : 2
n=1 N




CHUOI cO DAU BAT KY

Chu y: Néu dung tiéu chuan D’Alembert hoac
tiéu chuan Cauchy ma biét Y% |u,,| phan ky
thi ).>—; u, phan ky.




CHUOI LUY THUA

Pinh nghia: Chuoi liiy thira 1a chuoi c6 dang

-+ 00 + 00
Co + Z Cpx™ = Z Cpx™ (1)
n=1 n=0

Trong d6, x 1a bién va cic c,, 1a cac hang s6,
duwoc goi la cac hé sé cua chuoi.

= V&i moi x thi (1) 1a chudi s6 nén c6 thé hoi
tu hoac phan ky. bat D = {x| (1) hoi tu},
mién hoi tu caa (1).

= ViO € D nén D # @ thi tong chubi 1a ham f
xac dinh trén D

D e = £



CHUOI LOY THUA

Vi du:
+ oo
Z x"=14+x +x*+x3+ - (2)

n=0

* Khi—1< x < 1thi(2)hoituva

I
nzox _1—X

* Khix < —1 hoacx = 1 thi (2) phan ky.

= Miénhoitucta (2)laD = (—1;1).



CHUOI LOY THUA

DPinh nghia: Chuoi liiy thira tAm tai a 1a

>t —ay 3)

n=0

= Vi khi x = a thi (3) h6i tu nén mién hoi tu
cua (3) khac rong.



CHUOI LUY THUA

Vi du: Tim mién hoi tu cda chuoi

Zzoon! x" (%)

» Khix = 0 thi (*) hoi tu.
» Khix # 0.Datu,, = n!x™. Tacé

Nupgal [+ DI
lim = lim
n-oo |u,| n— 0o In! x™|

= lim(n+ 1)|x| =+

n—->00
Suy ra (*) phan ky.
= Vay mién hoi tu cta (x) 1a D = {0}.



CHUOI LUY THUA

Vi du: Tim mién hoi tu cda chuoi

to (x — 3)"
) ()
« Khix = 3 thi (+) hoi tu.
= Khix # 3.Didtu, = (x_g)n. Ta c6
[Unsal (xni)rﬂ‘ — |x — 3| - |x — 3|
[, | ‘(x n3)"‘ n+1

e |x—3|<1&©2<x<4:(x)hbitu

e x <2vx>4:(x)phanky

* x = 2:(*) hoi tu theo Leibniz

* x =4: () phanky D =?



CHUOI LUY THUA

Vi du: Tim mién hoi tu cda chuoi
+oo (1 ann
PR )
« Khix = 0 thi (*) hi tu.

_ (_1)nx2n

= Khix # 0.DPatu,, =-5—=.Taco
21 (n!
|un+1| (_1)n+1x2(n+1) 22n(n!)2
[, | - 22(n+1)((n +1)D2" (—1)nx2n
22
— 0<LVxeR
am+1)2 *



CHUOI LUY THUA

Pinh ly: Doi véi chuoi liy thira

+00
Z Cn (X — a)n
n=1

chi c6 thé xay ra ba kha nang:

1) Chuoi chi hoi tu khi x = a.

2) Chuoi hoi tu véi moi x.

3) T6n tai s6 dwong R sao cho chudi héi tu khi
|x — a| < R va phan ky khi |[x — a| > R.

SO R trong 3) dwoc goi la ban kinh hoi tu clua

chuoi liy thira.

Quy worc: Trong 1) thi R = 0; trong 2) R = +oo.




CHUOI LOY THUA

Vi du: Tim ban kinh hdi tu va mién hoi tu caa
chuoi 2“’0 (—3)"x"
n=0 Vvn+1




CHUOI LOY THUA

Vi du: Tim ban kinh hdi tu va mién hoi tu caa

chuoi Z+°° n(x + 2)"

3n+1

n=0



