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DAY SO THUC

Day s6 la tap hop cac sé dwoc danh chi so tw

nho dén I&n trong tap hop s6 tw nhién N.

vD: 1/x =n?,n=0,1,2,...
2/ x. =1n,n=1, 2, ...

3/ {x }la cap sb cong: a, a+d, a+2d, ...

Van dé dat ra : tim s6 hang cudi cung cua day s6?




Cac cach cho day sb6

1/ Dang liét ké:

VD: day 1, 2, 3,...;day 1, 1/2, 1/3,...

2/ Dang twong minh:

{x } cho dang biéu thirc gidi tich ctia bién n.
VD: X, =n°,x, =1/n

3/ Dang quy nhap:

S6 hang di sau tinh theo cac s6 hang di truéc

VD: day X, =1,X,,, =X; - X, +1

X
day x, =1,x, =1,x,,, =-1-1

n+1
- X

n
2




Day don diéu

{x .} ladaytang & x_ < x_,,, v0i moi n du I&n

n+1?

{x .} la day giam < x_ > x_.,, v&i moi n du lon

n+11?

Bo dau “ = “ trong dinh nghfa ta goi la tang (giam) ngat.

Day tang va day giam goi chung la day don diéu.

Phuong phap khao sat day don diéu:

1. Xét hiéu sb: x_., — X_ (so v&i “07)

2. Xét thwong s6: x_,,/x_(so voi “1”)
(dung cho day s6 dwong)

2 YAt dan ham crfia ham <A f(x) vAis fin) = v




Vi du

alx, _1+;+...+1: X.,, — X =1/(n+1) > 0 = tang
n
1 1] X
b/x, =1-=|...[|1- —|: L= +1) <
n 2] p X, 1-1/(n+l) < 1= giam
2n -3 e i \ X v >
cC/X, = . Bleu thirc giong ham so, xét dao ham
3n- 4
f()_ 3:«f’(x): ! > >0
3X - 4 (3x-4)

= f(x) tang = {x.} tang.



Day bi chan

{x,} laday bichantrén & IM : x <M, V n > N,

{x .} la day bi chan dw¢i < dm:x.>m, Vn >

N
{x } bi ch&n < {x } bi ch&n trén va bi chin duéi

VD: Xeut tinh b0 chaén

culiasgatic dady
X ﬁ




DAY CON

Cho {x_}, chon ra cac s6 hang twr day nay 1cach
tuy y theo thir tw chi so6 tang dan ta dwoc 1 day
con cua {x_}.

VD: l an :I Xl’X29X39X4)X5,X6,X7,X8,"',Xn,"'
{XZn-l} - {X11 X31 X51 }
{XZn} = {X21 X41 X61 }

{Xn+1} = {XZ’ X3’ X4’ }

*Cac chi s6 cua day con ciing kéo dai ra o




GiOl HAN DAY SO

Binh nghta don gian: {x } co gi&i han la a khi n ra

oo ttrc la X, ~ a khi n du lon
Binh nghia chat ché:

Daédy (x,} hoii tuBahoahan:lim x, =a
& Ve>0,AN,EN: [x,- al<e, Vn =N,

© Ve>0,dN,: a- e<x,<a+e Vn=N,

(@ |
o o - o ; o— o
a- & +
X5 X5 X,\,0 I a+e x,
X, (N> N,)




Vi du

Chirng minh limL =1
n—wf +1]
n 1
x -a=" -1="_
n+1 n+1

1 1
X,-l<ee —<eeon+l>-
n+1 3

Chon N, > 1/e , v@i ¢ > 0 (du bé)

1 1
n=N,=n=-=n+l1>-= x,-1<c¢
E E

* Vi ¢ = 10, tim N,?



Tinh chat , phép toan trén day hdi tu

*Day hai tu thi bi chan.
a >0vaa—athia >0

ea.—avaa<cthia, <cvoin=>= N,

lim tong (hiéu, tich, thwong, can,...)

= tong (hiéu, tich, thwong, can...) lim




SOl HOAI TUl VAG DAOY CON

lim x = a < Moii dady con cula {Xx |

~N

—eau—a _
3 1dag con phaa kyo

Day [} phan ky < ‘32 dag con colim #nhau

VD: dady {x.} = {(-1)}
phadir2 kigg con {XZ” ==

Xppq == 1= -1

-

— a
| “on < X — a

Hé qua:
\)én-l I a




GIOUI HAIN KEIP

X, <y, <z, Vn=N,
3 = Jlimy. &limy. =a
hm Xn :hm Zn =a n—>ooyn n—>ooyn

LN— o Nn— oo

n\l7n
a

<yn

Hea 0=<x, <y, Vn=N, & limy, =0= lim x, =0

N— oo

VAN

guad:



Day phan ky ra vo cung

Khong c6 gidi

D3y khéng héi tu goi 1a day phan ky < han

Pky ra v6 clung

Gi®i han = + « : khong thé xét | x_-a|!

limx, =+0 e VM >0,3aN,eN:x, >M ,Vn =N,

N— oo

limx, =-0e VM >0,3IN,eN:x, <-M,Vn =N,

1— o0




Vi du

Chirng minh %Lrlgoz” = +00
V&i M >0 (Ion) tuy y,

2" >M < n>log,M
Chon N, >log,M + 1,ta co:

n>N,= n>log, M= 2">M

*Thdic ted tim gidui hain: It dugng cauch
chdéung minh bang fionh nghda!



Cac phép toan trén day phan ky ra «

1/Néu lima, = thi lim =0
Nn— oo n—>00an
lima, =0
2/ Néu "* thi lima, =+
a, >0(<0),Vn =N, n—eo = (-00)
3 lim(a, +b,) =«
]jman :oo)]jmbn —C = 1M~ )
Nn— oo n— oo lima,b, =0, neBc+# 0
L LN— oo

lima, =+00,limb, =+0 = lim(a, +b,) =+w

N— oo

Nn— oo N— oo

lima, =+4w,limb, =+© = lima,b, =0

N— oo

N— o n— oo




1/. Luoy
thooa:

2/. Haom .

GIOUI HAIN CcO BAUN

o>0= limn% =w
N— oo

a<0= limn® =0

N— oo

a>1= lima" =

N— oo

muo:

3/1lim~Nn® =1, Va

1— o0

-l1<a<1= lima" =0

N— oo

p
5/lim ™ " =0, Ve >0
n—o N
lim'- =0, Va >1
n—-o Q
n
lima— =0, Va
ey

In"n <« n* <« a" «n!

4/1im%Ya =1, Va>0

N— oo




7 DANG VO PINH

* POi vOi 4 phép toan cdng, trtr, nhan, chia:

O oo
0 oo

b
- B6i véi dangma (&, ) "

oo = 00, Xoo,

1°°,OO,OOO



Vi du

2

a/ lim n® = b/lim-—— =limn*? =0
N— oo n—>oo\/_ n— oo
¢/ 1im 2" =+oo d/nm[l] —0
n— oo n— oo 2
2
e /lim¥Yn-2 =1 f/1lim " =0

N— oo n—>003



1/1lim—

n—>oon

. hsinn
2/ lim 5
n-o N +1]1

1000

n

3/ lim

- oo

n

Vi du tong hop

O<BF

0<

n!

nsinn

1:2...n

n

Voui
2000:

n? +1

n°+1

n >0<

1

<-—0
n-n..n

n




1- 1/ 1
4/ lim 1+1+1+ +l =]im / —

el 20 4 2" e 1-12  1-12

n+l g<1 1

lim(1+q+q2+,,,+q”) :1jm1-q —

e e 1-q  1-q
Uo(l' CIn+1) g
lim(u0+u0q+...+u0q”) =lim = —L
n— oo n— oo 1- q 1- q
TinhS =lim 2. 1+§_2+ ,
n-ol 3 2 8 32
13 3 2 8
q:-—-—:-—,UO:—:>S:—
2 2 4 3 21



n’+1-n’

5/lim( n2+1-n) =]lim
n— oo n— oo n2 +1+4+N

= lim L =1iml L 20.1 =0

n—o\n? 4140 eN1+n72 +1

6/ limn(n? +1- Vn)

N— oo

7/lim( n°+1- 2n)

Nn— oo



o

—
lim X
n :3

1— o0

8/
lim Q/Bn
+n°2"

N— o0

<A/?2
3"

=3 %22

3X1



TIEAU CHUAAN WEIRSTRASS

Daody taéng & chaén trean
Dady gialm & chaén doodui

thj hoai tui . e
VD: Choung minh toan taii gioui
halim | 1+ 12 + 12+...+i2
Nn— oo ) 3 n
— 1 1 °
X, _1+?+°"+F°
1
X, .= X, = >0=> X '%n
n+1 n (n+1)2 { n] g
1 1 1 1
> < - = X, <2

n> (n-1)n n-1 n



TIEAU CHUAAN WEIRSTRASS

VD: Choung minh toan taii vag tim
A \ =m um ~ X
gioui anSda,qFj’ﬂ

e Dung quy nap chirng minh x_> 2 (bi chan dudi)

GsSXx,>2, X4 :ﬁ+1>%+1:2
2 2
A 1- X
*Bon dieu: x, ., - X, :X_2n+1- X, = ; T <()

{x.} gidm va bi chan dwdi nén hoi tu



Goi: limx, =L

Khidé limx,,, =L

o X
Talaico Xx,, :?” +1

Qua gi¢i han khi n—wo, ta duwoc

L zé +le L =2
2
VD: Choung minh toan taii vag tim

g Rl agy=Xx; - 2X, +2



SOA e

n

: 1
Choung minh toan taii gioui enilim 1+H
—athsay— Y
bat: x, :r1+
n
e Tinh don diéu:
str dung bdt Cauchy cho 1 va n so (1+1/n)
& n n+1
n+</ 1+l <1+L PN 1+1 <1+ 1
n n+1 n n+1

Vay {x } tang.



* Bi chan: (1_,_1 ”:gc_,l’z
n k=0 I
n - -
:2+Zn(n 1)...(n k+1).1
k= k! n
n -
<2+ ) 1-1...[1-k 11
k=2 n n K!
n-1
<2+ —
kzz'zk!
n 1
<2+ <2+|1- —|<3
k= (K - DK n




PHAU DAING VOA NONH 1~

n
Va:lim 1+§ =e“,
N— oo n
n
VD:1/lim|1- *| =1
Nn— oo n e
n+2 2n-3 N
2/ lim -
lim \ -~ Dangl™.
2Nn-3
o n+4 | nig )
Bieanoalim || 1- 2 :[9'2] 214
N— oo n+4 e
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