bPinh nghia
» Day so 1a mot day vo han cac phan ti 1a s thuc dugc xép
theo mot thi tu nao do

01,02703,04,... yAns - -

» Hay néi cach khac, day s6 1a mot anh xa tt N — R.
» Day so (ay,az,as,...) dugc ky hiéu 12 (a,)qen hay (ay)

» Diy s6 cing c6 thé dugc danh so ti s6 0 hodc tir bat ky s6 tu
nhién nao khac.
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Vi du

234
EE .

2. Day {(-1)"vn -3}, coa, = (-1)"vVn—-3
0,1,-v2,V3,...,(-1)"Vn—-3...

3. Day {cos(nm/3)}>2 c0 a, = cos(nm/3)

n

o

DO —

1 1

T
727 27

—1,...,cos(nm/3),...

4. Day Fibonacci {a,} dugc dinh nghia bing quy nap
ay=1lay =18, =0, 1+a, 2,n>3
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Day s6 hoi tu

Xét day s6 a, = ;g
a,
ap  ayas)
= -
0 1 |
2
a)‘[
MRS Y TS i ey
. : _ 7
a5 §
0l 1234567 n
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Ta thdy khi » cang I6n thi gia tri cla a, = ;%5 tién dén 1. Trong

truong hop nay ta noi day {n/(n+1)};°, c6 gidi han la 1 va ta viét

1.

lim =
n—oon +1

bPinh nghia
Day s6 (a,) dugc néi la hoi tu néu ton tai L € R sao cho véi moi
e > 0, ton tai N € N sao cho

la, —L| < e,Yn >N
Khi d6 ta noi L 1a gi6i han cta day (a,), ky hiéu
L= nlim a,, hay viét tit 1a L = lima,

Ta ciing viét 1a a,, — L (doc 1a a,, tién vé L) khi n — oo (doc 1a n
tién vé +00).
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Vi du

» Diy hing a, = a,Vn € N, 1a day héi tu va c6 gi6i han 13 «.
> Day (1)nen 12 day hoi tu va c6 gi6i han 1a 0.

Pinh nghia

Day (ay,) dugc néi la co gidi han biang oo (tuong Ging —oco) néu moi
s6 thuc M déu ton tai s6 tu nhién N sao cho a, > M,Vn > N
(tuong Gng a, < M,¥n > N). Khi d6 ta ky hiéu lima,, = oo (tuong

ng lima, = —oo) va noi day (a,) co gidi han bing oo hodc —oo.
Néu lima, = +o0o hoic lima, khong ton tai thi ta néi (a,) la day
phan ky.
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Mot s6 tinh chat

Néu (ay) va (by) la cac day hoi tu va cé gi6i han Ian lugt 13 a va
b thi cac day (a, + by), (anbn), /an, (@), va aan, v6i o € R
ciing 1a cac day hoi tu va

lim (a, + b,) = a+ b,

n—oo

lim (a,b,) = ab,

n—oo
lim v/a, = va,
n—oo
lim (a,)" =d"
n—oo

lim (aa,) = aa.
n—oo

Khi b # 0 va b, # 0,Yn € N, day (,7"

\_/

ciing hoi tu va

. an
lim — =
00 by,

>
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Ménh de

i) Néu (x,) la day héi tu va x, > 0,Yn € N thi lim x, > 0.

n—oo
Téng quat, néu (x,) va (y,) la hai day héi tu va
Xp > Yn,Vn €N, thi lim x, > lim y,.
n—oo

n—oo
ii) (Tiéu chudn gici han kep) Xét ba day s6 (a,), (bn), va (cn)
v0i an < by < ¢, ¥n € N. Néu cdc day (ay) va (cn) hoi tu va
co cung gioi han la « thi (b,) cing la day hoi tu va cing co
gioi han la o.

.......

. : R
b, ..
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Day don diéu-Day bi chan

bPinh nghia

Day (a,) dugc goi la day ting néu: a, < apy1,Vn € N.

Day (a,) dugc goi la diy gidm néu: a, > @y 1,Vn € N.

Néu (ay) 1a day ting hoic gidm thi ta néi day (a,) la day don diéu.
bPinh nghia

Day (a,) goi la bi chin trén néu: IM € R,a, < M,Vn € N.

Day (a,) goi la bi chin dudi néu: 3N € R,a, > N,¥n € N.
Néu (ay) bi chin trén va dui thi ta néi no bi chin.
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Ménh dé (Tiéu chudn Weierstrass)
Mot day s6 ting va bi chdn trén thi hoi tu.
Mot day s6 gidm va bi chdn dudi thi hoi tu.
Ta dinh nghia

e= lim (1+ 1)"

n—-o00 n
Cac gi6i han co ban
1. Néua > 0, thi lim L =0, lim n? = .
n—oo 1

n—oo

. Néu |a| < 1, thi lim @® =0, néua > 1 thi lim a” = .
n—oo

n—oo

.Néua>1vaaeRth lim & =0.
n—oo @

2

3

4 Néua >0 thi lim ¢/a = 1. Dong thoi lim ¢/n = 1.
n—oo n—oo

5

. Gi6i han lién quan s6 e: lim (1+2)" = e*.
n—oo
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Vi du
Tinh c4c gi6i han cac day s6 sau:

: n’+1
L Jim 5t

2. lim (Vn®+1-n)

n—oo

3. lim (v/2n + vn—+/2n+1)

n
R s . /T
n—oo Vn?+{/n+l
3.57-2"
4n 42 .51
: n2"+1
- m, 5
> n
lim (22=1
n—>oo( 2n )

8. lim (,;1?)2"

n—oo

n—oo

4
5. lim
6
7

9. lim 2snva

" oo NP4n—1
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binh nghia
Day a,, goi la day Cauchy néu:

Ve>0,aNe N,Vmn e N: |a, —ay| <€

binh ly
Day hoi tu khi va chi khi né la day Cauchy.
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Vi du
Tinh c4c gi6i han cac day s6 sau:

2n+n3
o0 1+2n3

2. lim (V3n® +n— nv3)
3. lim (1+ 3n)

1. 11m

n—oo
3n+2
4 Jim,

n!4+n+1
5. nhjf}o [CEsy)Es)

nyvn+l
6. lim 3705

7. lim ()"

n—oo \3n+1

s Jim, ()
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Chudi s6 thuc

bPinh nghia
Xét day s6 thuc (an)nen, ta dinh nghia tong tat ci cic s6 hang clia
no,
+o00
ataytotag o= an,
n=1

+o0 - . .
va ta goi > ap, hay van tat ) a,, 1a mot chuoi so, doc 1a chuoi ay,.
n=1

Vi du

. o
1. V6ia, =n,tacochudi Y n=1+243+---+n+---

n=1

~.Oo
2. Véia, =, tacochudi 3. =S+ 5 +g+ -+ g+

n=1
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Chubi so hoi tu

bPinh nghia

X ¢ pusy n . N LN
V6i chudi s6 > ap, dits, = > ax,n € N. Ta goi s, 1a tong riéng
n=1 k=1
phan (thtt n) cta chudi s6 5 a,.

binh nghia
Néu day tong riéng phan (s,) hoi tu, ta néi 3 a, hoi tu va gia tri
2 P X IR TP 1
s = lim s, dugc goi la tong cta chuoi ) ay,, ky hitus = > a,.
n—o0o n=1

Ngugc lai, néu (s,) phan ky, ta néi > a, phan ky.
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Vi du
Tinh t6ng riéng phan va tong (néu c6) cda cac chudi:

oo
> > n
n=1

v
8
-

Vi du
Xét su hoi tu cta cac chudi sau day

o0 1
L Z n(n+1)
n=1

o 1
2. 2. n—1)(n+1)
n=4

3. § In £
= k+1
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Chuéi hinh hoc

bPinh nghia
Cho a # 0,7 € R, chudi hinh hoc 14 chubi s6 c6 dang

Y at=a+ar+a’+ ...
n=0

Ménh deé

Néu |r| < 1 thi chudi hinh hoc héi tu, va khi do

> a

Za;ﬂ = .

= 1-r
Nguoc lai, néu |r| > 1 thi chudi hinh hoc phan k.
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Vi du

1. Cac chubi s6 sau c6 hoi tu khong? Tinh tdng (néu ¢6) clia né.
a 4-§+39-£+...
b, Y- 223l
n=0
2 5 z. X
2. Tinh téng cta chuoi > 27, véi |x| < 1.
n=0
3. Viét cac s6 thap phan vo han tudn hoan sau ddy thanh phan so
a. 2.317 = 23171717..
b. 0.9 = 0.999999...
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Cac tinh chat

Ménh deé
Néu Y ay, hoi tu thi nlim a, =0
Chay
» Chidu nguoc lai khong hdn ding. Néu nlim a, =0 thi 3" ay,

cing ¢ thé hoi tu, ciing cé thé phan kyj. Chdng han ta cé
day + — 0 nhung 3" % phdn ky.

» Néu lim a, khong ton tai hodc lim a, # 0 thi chudi Z an

n—oo n—oo

n=1
phan ky.
Vi du
2 A 2 Re X s n2+1
Xét su hoi tu caa chuoi so nzl o7
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Cac tinh chat

Ménh de
Néu cac chudi 3 ay, 3 b, déu hoi tu thi cdc chubi 3 cay(c € R),
Y (an +by) va > (an, — by) ciing hoi tu, va:

a) ioj Canp =cC Y. an
n=1 n=1
b) Z(an +bn) == Zan+ an
n=1 n=1 n=1
C) (an - bn) — an - Z bn
n=1 n=1 n=1
Vi du
Tinh téng (néu o) cta chudi > (ﬁ + 2%,)

n=1
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Ménh de

Voi moi N € N, > ay, héi tu khi va chi khi " a, hoi tu.
n=1 n=N
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Tiéu chuin tich phan

Ménh dé
Cho f la ham s6 duong, gidm, lién tuc trén [1,+00), ddt a, = f(n).
.. T
Khi d6 chuoi " a, va tich phdn f1+°° f(x)dx cung hoi tu hodc
n=1
cung phan ky.
Chay
Do su héi tu cia chudi s6 khong phu thudc vao hiu han s6 ban

ddu, nén chi can f duong va gidm trén khodng [M, +o0) vdi
M € R bat ky.
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Vi du
Xét sy hoi tu cta cac chudi so:

- 1
n=1

o0

nn
n

2.

3
I
—

1
nln’n

(18

S
||
o

o0
4. V6i gia tri nao ctia p thi chuoi nip hoi tu?
n=1
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A /\9 pd A A/
Tiéu chuan so sanh 1 (hiéu so6)

Ménh deé
Cho " an, S by la cdc chudi s6 khong ém (nghia la
anp > 0,b, > 0,Vn). Khi do:
> Néu b, > a,,Yn va > by, héi tu thi " a, hoi tu,
» Néu b, < a,,Yn va > b, phdn ky thi > a, phdn ky.
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Vi du
Xét sy hoi tu cta cac chudi so sau:

3 n
; = (n+1)(nv/n+2)
4. 3 I

nzz:l "
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A

Tiéu chuin so sanh 2 (ty s0)

Ménh deé
Cho Y an, . by, la cdc chubi s6 khéng ém, b, # 0, ¥n € N.
» Néu nli_)rglo 2 =ce (0,+00), thi Y a, va Y b, cung hoi tu
hodc cung phdn ky.
> Néu lim % = 0 vd tong - by hoi tu thi Y an hi tu.

n—oo
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Vi du
Xét sy hoi tu cta cac chudi so sau:

oo 1
L. Z n3—2n
n=2

o 22141
2. 3

3ntl4n

3151

n=1

4. Z In 3n®+1
n=1

n+2 (n2+1)

3n?
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Chubi dan dau

bPinh nghia
Chudi dan dau la chudi ma s6 hang téng quat c6 dang
an, = (—1)"*1b, hoic a, = (—1)"b, trong d6 b, > 0.

Vi du
o0
1A NEAT 1 1 —1nt!
>1-jt+i-gti-sto=2 5
n=1
1,2 3,4 5,6 s n
— n
> et3oatsogtr o= LS
n=
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“n 2 . .
Tiéu chuin Leibnitz

Ménh de

Néu day (by,) duong, gidm va héi tu vé 0 thi chudi dan ddu
> o 1(_1)n+1bn =by — by +b3—by+ ... hii tu.

n—=

Xét sy hoi tu cla cac chudi dan dau sau:

Vi du

1 f: (=t

° n

2. Z( )n+1T
o0 _1yn

3. Z (3n-&)-1n
n=1
& 2

4 Y (-1)'as
n=2

CuuDuongThanCong.com

https://fb.com/tailieudientucntt


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

Hoi tu tuyét doi

bPinh nghia
~ 12 . v ~
Chuodi >’ a, dugc goi la hoi tu tuyét doi néu chuoi
n=1

o0
Zlan! = |ai| + |az| + |as| + -+ + |@n| + - hoi tu
n=1

Néu 3" a, héi tu nhung khong hoi tu tuyét doi, ta néi > a, hoi tu
c6 dieu kién.
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Vi du
Cac chubi sau c6 hoi tu, c6 hoi tu tuyét doi khong?

o~ (=1
9. 3o Ut
n=1 "

&2
(18
SIS

3
I
—_
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Ménh dé
Néu >~ ay, hoi tu tuyét doi thi né hoi tu.

n=1
Vi du
Cac chudi sau c6 hoi tu, hoi tu tuyét doi khong?
o~ (=1
L > men
n=1
e sin 3n
2. 3 sind
n=1
S —1/n
3 n_l(—l)"en3
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Tiéu chuin ty so (cta d’Alembert)

Ménh deé
Dgt L = lim |%t).
n—oo n

~ 0 Z,
» Néu L < 1 thi chuoi Y a, hoi tu tuyét doi.

n=1
00
» Néu L > 1 hodc L = +oo thi chuoi _ a, phdn ky.
n=1
Vi du
Céc chubi sau c6 hoi tu khong?
oo n3
LY &
n=1

- !
2. Z n"(:zz—i-l)
n=1

& 2n
3. Z (gn)!

=1
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A /\9 ol A,
Tiéu chuan cin s6 cta Cauchy
Ménh deé
Ddt L = lim /|ay|
n—oo

1. Néu L < 1 thi chuéi 3" ay héi tu tuyét doéi.

n=1

2. Néu L > 1 hodc L = +oo thi chubi > a, phdn k.

n=1

Vi du
Cac chudi so sau c6 hoi tu khong?

0.@) 9 n
1 Z 2n“+3n
: 3n2+2n
n=1
o) " n’+n
2. Z (n+1)
n=1
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dé xét sy hoi tu cda chudi s6 ta c6 mot sé chd v sau:
Chi §
» Chubi gan giéng chuéi 3" 1/n” hay chudi hinh hoc thi dung
tidu chudn so sanh. Chuéi khong duong thi dung tiéu chudn
50 sdnh cho 3" |a,| r0i ding tiéu chudn tri tuyét doi.
» Néu thdy lim a, # 0 thi chudi phéan k.
n—oo
» Chudi dan ddu thi dung tiéu chudn Leibnitz.
» Chudi c6 giai thia hodc mu thi dung tiéu chudn tj s6 (cda
d’Alembert).
» Néu ay, c6 dang (b,)" thi dung tiéu chudn cdn s6 cia Cauchy.
> Néu a, = f(n) ma [ f(x)dx dé tinh thi dung tiéu chudn tich
phan.

CuuDuongThanCong.com https://fb.com/tailieudientucntt


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

Xét sy hoi tu cda cac chudi so sau:

1.

—_
<

L X N o W

-1

PO
Vn3+1

Zﬂ 1 n3+4n212

o) 2n+2
Zn:l In 2n+1

00 1
Zn:3 (Inn)nn
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