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, GIO1 HAN DAY SO LY THUYET VA PHUONG PHAP TIM GIGI HAN DAY SO
A). TOM TAT LY THUYET
1). DPINH NGHIA:

PINH NGHIA 1: Ta néi day s (un) c6 gidi han 1a 0 néu véi mdi s§ duwong nho tiy y cho trude, moi s&
hang cta day sd, ké tit mot s6 hang nao do6 tro di, déu cd gid tri tuyét d6i nho hon sd duwong do6. Khi dé ta

viét limu, =0 hay lim(un) =0 hay u, —» 0 khi n —+o0. B.:Emg cach stt dung cac ki hiéu toan hoc, dinh
n—oo

nghia trén c6 thé viét nhu sau: limu, =0 < (Vs >0,3n,:n>n, = |un| < 8) .
Mot s6 gidi han ddc biét:

a). Day s (u,)c6 gidi hanla 0 < day s3 (|u,|) c6 gisi han 1a 0.

b). im0 =0.

Q). 1imik:0,(k >0).
n

d). Néu |q| <1 thi limq" =0.
DINH NGHIA 2: Tanéi day s§ (u,, ) c gi¢i han 1a s6 thuc a néu lim(u, —a)=0. Khi d6 ta viét

limu_ =a hay limu, =a hay u, —a khi n — +00. Day s0 c6 gidi han la s6 a htu han goi la day sd c6

n—oo
gidi han hitu han.
Nhan xét:
a). limu, =a < |url —a| nho bao nhiéu ciing dwoc voi n da 1on.
b). Khong phai moi day s6 déu c6 gioi han hitu han.
Mot s6 gidi han dac biét:
a). limc=c (clahang sd).
b). Néu limu, =a thi lim[u,|=/al.
c).Néu u, > O,(‘v’n) thi a>0 va lim,/u, = \/; .
2). PINH Li VE GIOI HAN HUU HAN :
Dinh1i 1: Véi hai day s5 (u,,) va (v, ), néu |u,[<v,,(vn) va limv, =0 thi limu, =0.
Dinh1i2:
a). Gia str limu, =a va limv, =bva clahang s6. Khi dé ta co :
o lim(un +Vn) =a+b
. lim(un -V ):a—b

. lim(un.vn) =ab

. lim(c.un) =ca.

b). Cho ba day s0 (un),(vn) va (wn) .Néu u, <v_ < wn,(Vn) va limu, =limw_ = a,(a = ) thi
limv, =a (goidinhli kep).

c). biéu kién d€ mot day s6 tang hodc day sd giam co gidi han hitu han:

Mot day so tang va bi chdn trén thi c6 gidi han hitu han.

Mot day s6 giam va bi chan dudi thi ¢ gidi han hitu han.

3). TONG CUA CAP SO NHAN LUI VO HAN:

Truy cAp hoc360.net dé tai tai liéu hoc tap, bai gidng mién phi




Truy cip hoc360.net dé tai tai liéu hoc tip, bai gidng mién phi

Cho cap sd nhan (un) 6 cong boi q va thoa |q|<1. Khi d6 tobng S=u, +u, +u; +---+u, +--- duocgoila

o A . . ul(l“ln) u;
tong vO han cia cp sd nhan va S=1im$S_ =lim 1 o
-q -q

4). GIOI HAN VO CUC:

a). Day s0 c6 gidi han +o0 : Day s6 (un) c6 gidi han 1a +w khi va chi khi véi moi s§ duong tuy y cho
truedc, moi sd hang ctia day so, ké tir mét s6 hang nao dé tro di, déu 16n hon s6 duong dé. Ta viét
lim(un) =+ hodc limu, =+ hodc u, — +o.

Vi dy: limn = +o0,lim/n = +00,lim In = +o0, limn® = +oo,(0c > O) .

b). Day s6 c6 gidi han —oo : Day s6 (un) c6 gidi han 1a —o khi va chi khi véi mdi s6 am tuy y cho trudc,
moi s6 hang ctia day s6, ké tir mot s& hang nao d6 tré di, déu nho hon s6 am d6. Ta viét lim(u n) =0
hodc limu, = - hodc u, - —w.

Chuy:

elimu =-w < lim(—un) =40,

o Cac day s6 o gidi han +wo hodc —o dwoc goi chung la cac day s6 ¢ gidi han vé cuwee hay dan dén vo
cuc.

e Néu lim|un|:+oo thi lim——=0.

Uy

PHUONG PHAP GIAI TOAN:

VAN DE 1: Chéing minh déy s8 c6 gi6i han 14 0.
PHUONG PHAP:
Céch 1: Ap dung dinh nghia.
Cach 2: St dung cac dinh li sau:
« Néu K 1a 3 thyc duong thi lim—— 0.

n
* Vi hai day s6 (un) va (Vn), néu |un| <v, véimoinva limv, =0 thi limu, =0.

+ Néu |q| <1 thi limq" =0.

Vi du: Chting minh cac day s6 (un) sau day co gidi hanla 0.

-1 n 3 1 n
bou ey costn o treosn® () 1
dn+5 2n+3 on+l  gn+l
LOI GIAI
S . , , -1 1 1 1(1
a). Véi moi s6 duong ¢ tuy y, cho trudc, ta cd |un|: = <geo4n+5>—<n>—|—-5/|. Suy
4n+5 4n+5 € €

e Xe . e oA 1(1 “ A 1s
ra véi moi s6 duong cho truedc, thi voi moi so ty nhién n > i 5| ta déucod |un| <g.Vay limu_ =0.
€

1
n+3

1

n

cos4n
n+3

b). Tacoé Vne¥ * thi |cos4n|£1:|un|= < <

L Ap dung dinh 1 “Néu k Ia mot s6 thuc
n

duong cho truedc thi limik =0" ta duoc lim 1= 0.Tweddésuyra limu, =0.
n n
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2

2n

3
1+ cosn | | |
0s < <

<|—2 < 2= L Ap dung dinh If “Néu k Ia mot s6
2n+3 | [2n+3| n

c). Taco Vne¥ * thi ‘COSD3‘S1:>|UH|=|

thiee dwong cho trudce thi limik =0" ta duoc liml =0.Tkdosuyra limu, =0.
n n

-1 | n
d). Ta co |un|:|( ) - < ! + ! < ! + ! =L,Vne¥.V‘1 limizlim 1 =0.Tuwdd
‘ 2n+1 3n+1 2n+1 3n+1 2n+1 2n+1 2n 2n 2

suy ra limu, =0.
VAN PE 2: Dung dinh nghia chitng minh diy s6 (un) c0 gidi han L.
PHUONG PHAP: Chitng minh lim|un —L| =0.

Vi du: Chttng minh:
a). u, _2n+3 1 b). limuzz ). lim(\/n2+2n—n):1.

4n+5 2 63" +32" 3
LOI GIAI
a). goi un:M. Vne¥* tacod un—l:|2n+3—l:| ! |<l
n+ 2| [4n+5 2| [8n+10| n
L PN 1 . 1
Vi lim—=0 nén lim| u, —— |=0, suyra limu_, =—.
n 2 2
by, Goi u, = 237520 v e un_g‘: 43" 52" 2| 123" 152" ~12.3" 62" |
6.3" +3.2" 3| |63n+32 3| | 363" +32") |
oo | gan 72 7 (gj“
637 +327| 63"+32" 63" 6(3)°

Vi lim| 2 =0 nén lim un—E =0.Do do limun:%.
3 3 3
c). Goi u, :(\/n2+2n—nj. Vne¥ * tacod |un—1|: Vn?+2n —(n+1)
2
[\/n2+2r1—(n+1)}[\/n2+2n+(n+1)ﬂ ‘(\/n2+2n) —(n+1)*

Vn?+2n +(n+1) ‘ ‘ Vn?+2n+(n+1) ‘

1 | L <L VilimL=0 nén lim(u, -1)=0. Do d6 limu, =1.

\/n2+2n+(n+1)‘:\/n2+2n+(n+1) n n

VAN PE 3: Tim gioi han cua day (un) 0 gidi han hitu han:

P(n
DANG 1: u, 1a mét phén thirc hiru ti dang u, = % (trong d6 P(n),Q(n) 1a hai da thtc ctia n).
n
Phurong phap: Chia ca tir va mau cho n* véi n* 12 Ity thita c6 s§ mii 16n nhat ctia P(n) va Q(n) (hodc
rat n* 13 liy thita c6 s8 mii I6n nhét cua P(n) va Q(n) ra lam nhén tr) sau d6 ap dung cac dinh ly vé

gidi han.
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Vi du: Tim giéi han ctia day (u, ) biét:

2n% -3n+1 -2n®+3n% +4 2n* +3n% -n
a). un=2— b) un=# C). un= 5
5n° +3 n* +4n’ +n (2n+1)(1—3n)(2n +1)
2 3
. . (2n-1) (3—4n ) nm 41
d). u, =— -— e). u, = 3 > f.unzz—
n“+2n 2n°+3 (4n+2) (2—n) n?+2vJn-3
LOI GIAI
a). Ta thdy n*la ldly thita cao nhat ctia t&t va mau, nén chia ca tir va mau cta u, cho n® duoc:
2n* -3n+1 3.1
2n2-3n+1 2 e 3 1 3
u, = = n = 0 Tacd lim—=0,lim—=0 va lim—-=0 nén
5n% +3 5n% +3 5,3 n n n
n’ n’
. 2-0+0 2
limu, = =—.
5+0 5

b). D& dang thay n*1a l{iy thira cao nhat ctia t& va mau, nén chia ca t& va mau caa u. cho n* dwoc:
n

-2n°+3n?% +4 2 3 4

73 2 4 2 4
u = TECSN A n ~ 0 n® n' Tie6lim2 =0, 1im%=o,1imi4=o,1imi=o
n* +4n® +n n* +4n®+n 144, 1 'S n n n
n' n n’
va limi:0.Dodé limun:0+0+0:
3 1+40+0
4 S
c). Co 2n*+3n?-n=n* 2n" @ N =n* 2+g—i ,2n+1=n n+l =n 2+l ,
n4 n n3 n n
_ 2
1-3n=n| 130 n[ L 3l vaon? +1=n2| 22 o220 L) Tivds
n n 2 2
n4(2+3—1j n4[2+3—13j 2+§_i
i n n n n .
T = ANE 1Y 1)1 1) (., 1)1 R
n| 2+ |n| = =3 |n*| 2+ nt| 2+ || =-3 |2+~ 2+— || —=-3 || 2+—
n n n? n)ln n2 n)ln n2
limizo, limi=0, limlzo va limi:O.Nén limu, = 2+0-0 :—l.
n e n 2 (2+0)(0-3)(2+0) 6
1 1 n?-2n+3

d). Budc dau tien qui dong mau u | =

n2+zn‘zn2+s:(nz+2n)(2nz+3)‘
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2 2
Tacé n?-2n+3=n> ﬂ :n2(1—£+ij ,n?+2n=n? n”+2n :n2(1+£j va
n? n p? n? n

2n? 43 3 n2(1_2+32j 1 1245
2n2+3:r12( “; J=n2(2+—2).TL‘rdé u, = 1on =—2-%.Vi
n n n? l+z n? 2+i o1+ 2 2+
n nz n n2

lim2 =0, lim—-=0, lim—-=0 va lim—=0. Do dé limun=0.—1_0+0 -
n n’® n’ n’ (1+0)(2+0)

on-1)(3-4n° - 2 9
e). unz( n ) ( n ).Tacé (211—1)2: H(Zn—lﬂ :n2(2_lj , 3_4n3 :n3(3_4n3]

(4n+2)’ (2-n)’ 3 n 2 n®
:n3(%_4j, (4n+2)3={n(4“n+2ﬂ -’ 24+§]3va (2—n)2={n[2_7nﬂ =n2(%—1j2.
e

T doé u, = = ,ma lim—=0, im—=0, hm =0.Do dé

o] G

()2()g

limu, = 3 =——.
(4+0) (02" 16
= 2nyn +1 2 .1
2nyn +1 2 Jn n? A T o1
f). u_ = = n = .Ma lim—==0, lim—=0, hm——
" n2+2\/;—3 n2+2\/;—3 14 2 _i \/; n? n\/_
nz n\/; n2
lim—=0.
2
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