GIOI HAN
BAI GIANG GIOI HAN DAY SO
Muc tiéu
% Kién thirc
+ Hiéu dugc khai niém gidi han cua diy sd.
+ Biét dugc mot sé dinh 1i gidi han cua ddy sd, cap s6 nhan lui vo han.
s Kining
+  Ap dung khai niém gi6i han ddy sd, dinh li vé gidi han cua day s6 vao giai cac bai tap.
+  Biét cach tinh gi6i han cua day sb.

+ Biét cach tinh tong cua mot cap s6 nhén Iui vo han.
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I. Li THUYET TRONG TAM

1. Pinh nghia diy sb c6 giéi han 9

1.1. Pinh nghia: Ta c6 néi ring day s6 (u,) c6 giéi Nhdn xét:
han 0 (hay co giéi han 1a 0) néu véi mdi sé duong @ D@y 56 (u,) c6 gidi han 0 khi va chi khi day so
nho tiy v cho trudc, moi s6 hang cua diy so, ké tir (|“n|) c6 gidi han 0.

mot sO hang nao d6 tré di, déu cod gia tri tuyét doi

, b) Day s6 khéng doi (un) voi u, =0 co gioi han
nho hon s6 duong do.

Khi d6 ta viét: limu, =0 hodc u, — 0. 0.
(Ki hiéu “limu, =07, doc 1a ddy sb (u,) c6 gii
han 14 0 khi » dan dén vé cuc).
1.2. Mt s6 diy sb ¢6 giéi han 0 thwong gip
Duya vao dinh nghia, nguoi ta chimg minh dugc rang:
.1

a) lim—=0;

n
b) limL =0;

\/; s
c) limL =0;

2/; )
d) Day s6 khong di (u,) v6i u, =0 c6 gi6i han 0.
e) Néu |g|<1 thi limg" =0.
Dinh 1i sau day thudong dugc sir dung dé chirng minh
mot s6 day s6 c6 gidi han 0.
Cho hai day s6 (u,) va (v,).
Néu |un| <v, véimoin va limy, =0 thi limu, =0.
2. Diy s6 c6 giéi han hiru han Nhdn xét:
2.1. Dinh nghia day s6 ¢6 gi¢i han hiru han - Day 56 (un) co gioi han la 6 thue L, khi va chi

Dinh nghia: Ta n6i rang day s0 (u,) co gii han & . hoine cich e didm u, dén didm L 1 |u, L]

50 thuc L néu lim(un _L)ZO' gan 0 bao nhiéu ciing dwoc mién la chon n di

Khi d6 ta viét limu, = L hodac u, — L. I6m. Tire la khi biéu dién cdc s6 hang trén truc 56
Tée 1a limu, =L < lim(un —L):O. ta thay khi n tang thi cac diém u, tu tai quanh

2.2. Cac dinh 1y co ban vé gi6i han ham s diém L.

Dinh Ii I: Gia sit limu, = L. Khi do: - C6 nhitng day so khong co gioi han hitu han.
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o limu,| =|L| va 3fu, =3/L.

*Néu u,>0,vneN thi L>0 va 1im\/Z=\/Z.

Dinh li 2: Gia sit limu, = L;limv, =M va c la mot

hang sb.
Khi do

. lim(un+vn)=L+M. . lim(un—vn)zL—M.

* lim(u,.v,)=L.M. * lim(cu, )=cL.

e lim™ =L (néu M 20),
v M

Dinh li 3 (Nguyén li kep giita): Cho ba diy sb
(u,),(v,),(w,) va sb thuc L. Néu u, <v, <w, véi
moi n va limu, =limw, =L thi limv, = L.

Dinh li 4:

* Mot day sd tang va bi chan trén thi c6 gidi han.

» Mot day sb giam va bi chin dudi thi c6 gi6i han.
2.3. Tong ciia cAp s6 nhén lii vé han

Khdi nigm: Cip s6 nhan goi 1a 1ui v6 han néu co
cong boi g thoa man diéu kién |q| <1.

Tong cac s6 hang:

2 3
S=u+u, tu, +..=u, +uq+ug +uqg +..=

(laf <1).

3. Day so c6 gi¢i han v6 cuc

l—g

3.1. Dinh nghia diy s6 c6 giéi han vé cuc

Dinh nghia:

* Ta néi rang day sb (u,) c6 gioi han 1a +o0 néu véi
mdi s6 duong tity ¥ cho trudc, moi sd hang cua day
s6, ké tir mot sd hang nao do6 tro di, déu 16n hon s6
duong do.

Khi d6 ta viét limu, = +oo hodc u, — +o.

* Ta ndi rang day sb (u,) c6 gii han 1a —o néu véi

moi sO am tuy y cho trude, moi s6 hang ctia day so,

Ching han diy so6 ((—1)”), tire la ddy so:

-L;1;-1;1;...

- Néu C la hang sé thi limC = C.

Nhin xét: Néu limu, = —oo thi lim(—u, )= +o.
Chu y:

® Cac day 56 ¢6 gioi han la +o hodc — duoc
goi chung la cdc diy sé cé gi6i han vé cue hay
dan dén vé cuec.

* Ddy 56 ¢6 giGi han la sé thie L dwoc goi la diy
56 ¢6 giol han hitu han.

Nhdn xét:

Tir dinh nghia, ta c6 két qud sau:

a) limn =+o.

b) lim~/n = +o.
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ké tr mot s6 han nao do6 tré di, déu nho hon

do.

Khi d6 ta viét limu, = —o0 hodc u, — —o.

3.2. Mgt vai quy tic tim giéi han vo cuc
Quy tic 1

* Néu limu, =+oo;limv, =+oo thi lim(u

n

=—o0 thi lim(u .v

n n

* Néu limu, =+oo;limv,

* Néu limu,

n

(u,.
(u,.
—o0;limv, =+oo thi lim (u,.
(u,.

=—o0 thi lim(u v

* Néu limu, = —oo;limv, WV

Quy tic 2
* Néu limu, = +oo;limv, =L #0

400 khi L >0

thi lim(un .vn) = {—oo Wi L<0

* Néu limu, = —oo;limv, = L # 0

—o0 khi L>0

thi lim(u,.v, )= {+OO i L<0"

Quy tic 3

Néu limu, =L #0, limv, =0 thi

e Khi limu, =L > 0= lim 2~
Vl’l

* Khi limu, =L <0= lim™*
v’l

3.3. Mt s6 két qua

n

a) limd- =

400 va liminzo,vé'i q>1.
n

b) Cho hai day s6 (u,)va (v,).

e Néu u <v,

limvy, = +oo.

* Néu limu, =L eR va 11m|vn| =+oo thi Iim—2=0.
%

n

+00
—00
—00

400

400 khi v, >0,Vn
—o0 khi v, <0,Vn

—oo khi v, >0,Vn
+oo khi v, <0,Vn’

SO am

v6l moi n va limu, =400 thi

¢) lim3/n = +o.

d) limn* =+o0(k > 0).

e) limg" =+ (g >1).

e Dinh li: Néu lim|un| =+o0 thi limL =0.

Mo rong:

Ta ¢ lim

n

9 _
nk

u

n

k
. h . .
+00 va lim—=0, véi g >1 va k
q

la mét s6 nguyén dwong.
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* Néu limu, =+ (hodc —0) va limu, =LeR thi
lim(u, +v, ) =+ (hodc —o0).

SO PO HE THONG HOA

CO GIOI HAN 0

DAY SO [ Pinh nghia /Dﬁy s (u,) c6 giéi han 0 néu vé6i mc_)i\

s0 duong nho tuy y cho trude, moi s

hang cuia day s0, ké tir mot s6 hang nao

d6 tro di, déu co gia tri tuyét doi nho

kh(m s6 dwong do. /

- N\
. lim—=0(k > 0)
n
L J
A 4
b ( \
Truwong hgp . limg" =0 véi |g|<1
thwong gip J N -
Cho hai diy sb (u,) va (v,)

u, v
|_"| " =limu, =0
limv, =0
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Day s6 c6

gidi han

Pinh nghia
hiru han

A 4

Cac dinh li

A 4

Tong cha cap so

nhan lui vo han

Day so (u,) c6 gi6i han la so thyc L néu

lim (u, —L) =0

Phép tinh

gidi han

Nguyén li
kep gitra

lim % = £ (11 #0)
v M

-

Cho ba diy s6 (un),(vn),(w )

n
Néu u,<v, <w,
limu, =limw, =L

Thi limv, =L

\ /

S=u+uq+uqg’ +q.q +.. =1L(|q| < 1)
-q
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N

Day so ] , —
Py Day so (un) c6 gi61 han 1a 400 néu vo1 moi s6 duong tuy y cho
¢6 gi6i han
vo cure ”| trude, moi sO hang cua day ké tir mot sO hang nao do tr¢ di, déu 16n
hon s6 duong do. )
Dinh nghia
Day s0 (u,) 6 giéi han 1a —co néu véi moi s6 4m tuy ¥ cho trudc,
» moi s0 hang cua day ké tr mot s6 hang nao do tr¢ di, d€u nho hon
s0 am do. )
/I\IJ limu, = +o0,limv, _+00311m(un vﬂ):+oo \
limu, = +o0,limv, =—o0 = lim(u,.v, ) = —o0
> limu, =—oo,limv, —+OO:>11m(un vﬂ)z—oo
(,7,)

K limu, = —o0,limv, = —0 = lim(u,.v

2 limu, = +oo0 - +o0 khi L >0
' = lim(u,.v,) = . .
limv, =L #0 —o0 khi L <0

limu, =—o0 ) —o0 khi L >0
, = lim(u,.v,) = . .
limv, =L#0 400 khi L <0

A ™
+o0 khi v, >0,Vn
—o0 khi v, <0,Vn

/

A 4

Dinh nghia W

A 4

. . u
— limu, =L >0=lim—*=
1%
n

limu, =L#0

limv, =0

. u —o0 khi v, >0,Vn
Ly limu, =L<0=Im-—+*= .
y +o0 khi v, <0,Vn

. I
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II. CAC DANG BAI TAP
Dang 1: Diy sb c6 gi¢i han bang dinh nghia

Bai toan 1. Chirng minh day s c6 gi6i han 0 bang dinh nghia

+ Phuwong phap giai
Cich 1: Ap dung dinh nghia.
Cdch 2: Str dung cac dinh li sau:

. . .1
* Néu k la so thuc duong thi lim—-=0.
n

* V6i hai ddy s (u,) va (v,) .

néu |un| <y, véimoinva limyv, =0 va limu, =0.

* Néu |¢| <1 thi limg" =0.

+ Vidu miu

Vi du: Ching minh cac diy sb (u,) sau day co

gidi han 1a 0.
-1Y in4
a)un=( ). b) u =0
3n+2 n+3
hwong dén gidi

a) Voi mbi s6 duong & tily ¥ cho trudc, ta c6

(VN -

3n+2| 3n+2 3n

<:>n>l(l—2j.
3\ ¢

1 . £
Dat n, :1+[3—} thi ny e N va |un|<e,Vn2n0.
&

<é&

n

Vay limu, =0.
b) Tacd Vne N thi

1
n+3

1

n

1

n

sin4n
n+3

|sin4n|§1:>|un|= < <

Ap dung cho dinh 1i “Néu & 1a mot s6 thyc duong

cho trudc thi limik =0 ta duoc liml =0.
n n

Twr d6 suy ra limu, = 0.

Vi dy 1. Chimg minh c4c day s6 (u, ) sau day c6 gi6i han 1 0.

B 1+sinn’

a) u, . \
dn+5

hwéng din gidi

_|1+sinn4|

IA

(G

a) Taco VneN’ thi ‘sinn“‘ﬁl: u,

| 4n+s |

el _F'
2 | |2]_ L
dn+5|" |4n| 2n
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Ap dung dinh 1i “Néu £ 1a mot sé thuc duwong cho trude thi 1imik =0 ta duoc im0, Tir do suy ra
n n

limu, =0.

|(_1)1 - 11|£ 11+ 11< 11+ 11:L,VneN.
‘ 2n+ 5n+ 2n+ 5i1+ 2n+ 2n+ 2n

b) Ta cod

uﬂ

Vi limL = lim(lj =0.
2" 2

Tur do6 suy ra limu, =0.
Bai toan 2. Gi6i han ciia diy s6 c6 s6 hang tong quat dang phan thic
+ Phuong phap giai

Pé tinh gi6i han cta diy sé c6 so hang tong quat Vi du: Chimg minh ring: lim 1 1 _o.
n+

dang phan thtrc: lim 2z i 5 .

v Huwong dan gidi

n

* Néu u,;v, 1a him da thic theo bién n thi chia ca Ta cb 0< < 1 va liml -0
n n

. o ) n+l
tor sO va mau so cho »n”, trong d6 p 1a sO mi 16n o
Tur d6 suy ra di€u can ching minh.

nhét. Sau d6 ap dung: 1imik =0 (v6i k>0).
n

e Néu u,;v, 1a ham s6 mii thi chia ca tir vd miu
cho a" v6i a 1a co sb 16n nhit. Sau d6 st dung
cong thue: limg” =0 véi |g|<1.

Chii y: Thong thuong, ta s& bién doi cac diy sb
tong quat vé day sb co gidi han 0 quen thudc nhu

trén.

4+ Vidu miu

Vi du 1: Chtng minh rang cac ddy sb v6i s6 hang téng quat sau day c6 gii han 0.
8) u, =(V2n+3-2n). b) u, =(Vn+2-n-2).
Huéng dén gidi

) Tac6 (V2n+3 —2n)(V2n+3 +42n) =(v2n+3) ~(V2n) =3

3
=>V2n+3-V2n=—mur———.
N2n+3++/2n

> > 0 i lim—= =0,

< = <
T SN N Y N PR e

Twr 6 suy ra di€u can chung minh.

Ma
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b) Ta ¢6 (\/n+2—x/n—2)(x/n+2 +x/n—2)=(n+2)—(n—2)=4

4
SVn+2-Vn-2 =——m—————.
Vr+2+n-2

Ma 4 < 2 va limizo.
Jn+2+n-2 ~Jn-2 n—2

Twr 6 suy ra di€u can chung minh.

Vi du 2: Chiing minh ring cac day s6 véi s6 hang tong quat sau c6 gi6i han 0.

nir
cosn cosT5"
a) un = . b) Z/ln =
n+4 4"
sin nz
—1)" cos e
o u =()2—”. d) u, =—> .
41 (1,01)

Huwong din gidi

1 1 .1 s s )
a) Taco cosn <— va lim—=0. Tu do6 suy ra di€u can chirng minh.
n+4| n+4 n n
~1)" cosn 1 1 .1
b) Ta cod ( )2 | |c§)sn| ——<— va lim—=0.
n +1 ‘ |n +1| n+1 n n

Twr d6 suy ra diéu can chung minh.

cos %
too (1Y 1
c) Taco S <L= 1 va lim| — | =0 (do |-
4" 4" \ 4 4 4

<1).

Twr d6 suy ra diéu can chung minh.

. hr
511'1‘ 1 1 n 1 n

d) Taco |—2]< = va lim| — | =0.
(Loty'| (ro1y \L01 1,01

Tur 6 suy ra diéu can chung minh.

Vi du 3: Ching minh ring cac ddy s6 sau ¢ gidi han bang 0.

2) lim 2>~ 0, b) lim %= 0.
4" n!
hwéng din gidi
2) Ta o6 lim 2> —tim[ 2| +1im[>] =0+0=0 (do |2 <1 va |2 <1).
4" 4 4 4

Tur d6 suy ra di€u can chung minh.

b) Goi m 1a s6 ty nhién théa m +1>|a|. Khi d6 véi moi n>m+1.
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am |a| n—-m
< —| — .
m! (m+1j

Ma lim['ihj =0 va %S |a|m. Tur do suy ra lima—n' =0.
n!

a a

a
S [ e,

m.

Vi dy 4. Cho day s6 (u,) v6i u =

n n

Z’anrl

a) Ching minh rang S% v&i moi 7.

b) Chitng minh rang 0 < u, < (gj v&i moi 7.

¢) Chimg minh rang day sb (un) ¢0 gidi han 0.

Huéng dén gidi
a) VGi moi n ta co B _ n+11 [y ntl gﬁzg-
u, 3" 3" 3n 3n 3

ta dugc didu phai chimg minh.

b) Str dung phuong phap quy nap toan hoc chirmg minh 0 <u, < (%) :Vn (*)
. 1 2 , .
*n=1tacd O<y, =§<§, suy ra (*) dang véi n=1.

. . 2Y . . .
e Gia st (*) ding v6i n=k ticla 0< 3% < (Ej . Ta phai chirmg minh (¥*) dGng véi n =k +1. That vay,

k+1 s 2 2 (2) (2"
uk+1=F>0.Matkhac ukﬂﬁguk @ukﬂgg.(EJ Z(gj .

Ta dugc diéu phai chirung minh.
2) (2 N
c)Do O<u, < (Ej ma hm(gj =0 nén limu, =0.

Ta dugc didu phai chirng minh.

CHU Y: MOT SO KY THUAT GIAI NHANH
Quy wdc: Trong may tinh khéng ¢ bién n nén ta Vi du 1. Tinh gioi han sau: th‘
ghi x thay cho n. n+l
Ghi nh¢ cach nhép gia tri cia x. Huong din gidii

e x —> 4o thitanhdp x =9999999999 (10s69)  Céch bam my:

« x—>—oo thi tanhip x =—-9999999999 (10 6 9)  * Nhdp vio may tinh biéu thirc sau:

* D& bai yéu ciu tinh lim(un) thi ta hiéu riang, bién
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n— —oo. Math

1 i
A+1

* Sau d6 bam CALC, man hinh s& xuat hi¢n nhu
hinh bén. Ta hiéu rang “Ban mudn gan x bang bao

nhiéu?”

Math

0

* Nhép: x =9999999999 , sau do bam “=", ta duoc

Ghi nhé cach hién thi két qua

* Gip hing sb ¢.10" (trong d6 a 14 sb nguyén am, ket qua:

thong thuong o =-10,a =-12,...) 1 ® Math &
Vidu: 15.107" 1a sb rdt nho va gan bang 0. K+l

 Gap hang s6 ¢.10",¢.10%,... doc 1a (d4u cua c) 1xgl0

nhan vo cyc voi ¢ 1a hang sé (chil y ¢6 thé 16n hon
10).

, . 10 15 a A S PR, 1014 , . 5 :
Vi dy: -5.107 la am vo cuc, ghi la —00;5.107 la Két qua: 1.107"° 12 mot gia tri rat rat nho gan bang

duong vo cuc, ghi la +oo.

0. Vay lim =0.

n+l
Vi DU MINH HOA

-1)'
Vi du 1. Tinh gidi han sau: limu.
n+5

Huéng dén gidi
Cich bim mdy:

* Nhap vao may tinh biéu thirc sau:

Math
(=111
K45 |

* Sau d6 bAm CALC.
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Math

0

» Nhap x =9999999999 , sau d6 bim “=", ta duogc két qua:

@ Math &

(=1)%
X485

-9.999999996x;p1 1
Két qua: —9,999999996.107"" 1a mot gid tri rit nho gan bang 0.

()

n+5

Vay lim

(—1)” .cosn

n*+1

Vi du 2. Tinh giéi han sau: lim
(-1)".cosn

2

* Néu ta nhap
n +1

, sau d6 CALC nhu trén may s€ bao: MATH ERROR.

Huéng dén gidgi

Vén dyng dinh 1i 1 néu |u,| <v, véi moin va limv, =0 thi limu, =0.

|(_1) .cosn| |cosn| ! , ta chi can ghi >

Ta c6 danh gia sau: > > >
‘n+1‘|n+1|n+1 n +1

vao may tinh la s€ tinh dugc.

Cich bim may:

* Nhap vao may tinh biéu thirc sau:

Math
i i
KL 41
* Sau d6 bAm CALC.
l Math
A7
0

* Nhap: x =9999999999 , sau d6 bam “=", ta duoc két qua:
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Math &

Foss ST
KEZ+1
1 €0
A 2 20 1 A cro ALK . A N n . (—l)n.COSn
Keét qua: 1.10™" la mot gia tri rat rat nho gan bang 0. Vay lim-————— 0 =0.
n +

-1)"
Vi du 3. Tinh gi6i han sau lim(—).
2" +1

. -1)’ . .
* N&u ta nhap (2n )1 , sau d6 CALC nhu trén may s€ bao: MATH ERROR do ham s0 mii tdng rat nhanh
+

nén s€ khong tinh duoc trén may tinh. Trong trudng hop nay ta s€ xir Iy nhu sau:
Huéng dén gidi
Cich bim mdy:

* Nhap vao may tinh biéu thirc sau:

Math
(—1JK|
2541
e BAm CALC.
Math

AT
0

* Nhap: x =100, sau d6 bam “=>, ta duoc két qua:

Math &
(=114
2841

7. 888609052 x@31
Két qua: 7,888609052.10" 1a mot gia tri rat rat nho gan bang 0.

Uy,

2"+1
NHAN XET: Qua 4 vi du trén, phan nfao ban doc da hiéu vé cach str dung may tinh cam tay (MTCT) dé

Viay lim

giai cac bai toan vé diy sd c6 gidi han 1a 0. C nhiing bai toan st dung may tinh va nhap 1énh CALC
x=9999999999 s& ra ludn két qua, co nhing bai toan khong ra dwoc ngay, ching ta can van dung linh

hoat cac cach danh gia ciing nhu d6i cach bAm may dé ra duoc két qua bai toan. Qua ddy, doi hoi chung ta

TOANMATH.com Trang 14



can co kién thirc kha chic chin vé dinh nghia giéi han diy sb dé co thé van dung 1am cac bai tap cho tot

hon.

+ Bai tap tw luyén dang 1

Cau 1: Trong cac day so sau, ddy sO nao c6 gidi han 0?

A u, =(—ij .
2

) o o (—1).cos5n
Ciau 2: Days6 Vo1 u, =
A. l B. —1.
3
. TN
sin—
Cau 3: Gidi han lim——— bang
n +1
A. 0. B. 1.
) . . (_1)n+1 .
Cau 4: Gidi han lim~—— béng
3" +5
AL B. -1
5 5
) e =" ..
Cau 5: Giéi han lim| 2+~——| 1a
n+2
A.2. B. l
2
2 — X
Céu 6: Gi6i han lim """ bing
n +2n
A. l B. 0.
3

n+5 :
A. (1), (2), (3), (4.

B. u= (—\/E)n .

B. Chi (2), (3).

sinn

(1): (o)l Q):
n

b

+5

(3):

cos2n

Jn+1

Cau 8: Day s0 nao sau day co6 gioi han khac 0?

Ccosn
—:ﬁjﬂ

Cau 9: Xét cac ciu sau:

A.

(1) Taco lim(%) =0;

B.

1

T

C. unz(

c6 gidi han bang

C.

C.

(4):
C. (1), (2), 3), (5).

C.

W | —

1

5

Céu 7: Trong cac diy sé du6i ddy, diy sb nao c6 gidi han 0?

n+2

n(n+1)

2n+1

n

2+4\/§jn'

; (5

W | =

(-1)".cosn

n’+2

D. Chi (1), (5).

TOANMATH.com

Trang 15



.1 ) .
(2) Taco 11mn—k =0, vdi k 1a s nguyén tuy y.

A. Ca hai cau déu ding.
C. Chi (1) dung.

Cau 10: Cho day sb (u,) duoc xdc dinh {

Tham s m dé day sb (u,) c6 gioi han bang 0 1a

A. m=1. B. m=2.

Dang 2: Diy s6 c6 gi6i han hiru han

n _|An _
2 z/ln-ﬁ—l _‘2 un 1

B. Ca hai cau déu sai.
D. Chi (2) sai.

u, =m,(m>1)

.-
,nelN

Bai toan 1. Sir dung dinh nghia chirng minh ring lim u, =1L

= Phwong phap giai
Ta di ching minh lim(un — L) =0.

+ Vidu miu
n’ +n

n*+1

=1.

Vi du 1: Chiing minh ring lim

Huwong din gidi

2

. n +n
bat u, =—
n”+1

Do d6 limu, =1. Ta dugc diéu phai chimg minh.

Bai toan 2: Chirng minh mét day sb c6 giéi han
+ Phwong phap giai

Str dung nguyén li kep:

Cho ba day s6 (u, ),(v,),(w,) vasé thuc L.

Néu u <v <w voi moi n va

n n n

limu, =limw, =L thi limv, = L.

Vi du: Chirng minh rang lim 3n—1 = 2
2n+1 2
Huéng dén gidi
< n— . A .
Dat u, = , ta c6 nhan xét:

2n+1
lim| u, —> | =tim[ 2221 3 | 2 im =2~
2 2n+1 2 2n+1

Do d6 limu, = % Ta dugc diéu phai chimg minh.

n* +1

2 —
, ta ¢6 thé nhan xét lim(un—l)zlim(n +”—1}=hm(”2 11j=o.
n +

Vi du: Chirng minh céc giéi han sau:

. -n’
a) lim =-1.
) [n3+1}
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1
2n’ +n E

2
b) lim(n +3n+2J:

hwéng din gidi

n 1
Taco li —(-1)|=1
a) Ta cod 1m(n3+1 ( )J im—

n +1

__! <L:vn,Vn va

xétday u, = =>u|=
Y n +1 "+l n
. .1 A
limy, =lim— =0 nén lim——=0.
n n+1
Do d6 lim( 3 jz—l.
n+1

Ta dugc diéu phai chimg minh.

n’+3n+2 1 . Sn+4
> =lim————
2n*+n 2 2(

b) Tacod lim| ————— .
) ( 2n2+n)

Sn+4

Xétday u, = m

|u |: 5n+4 <5n+4:i+L:v i
! 2(2n2+n) 4n? dn > U

Ma limv, =1imi+limL2=0 nén lim;Z:O.
4n n 2(3n +n)
2
Do 6 lim| - *31*2]_1
2n"+n 2

Ta dugc didu phai chirmg minh.

4 Vidu miu

Vidu 1: Chirng minh ¢6 giéi han: lim [w] =3.

37[
Hudng din gidi
Ta co lim{w_3] _ lim(_sg,l,?)nj.

. 3 n n _ .
Ta lai co |51r31_nn|s3in=(%j Vn va lim(%j =0, nén lim( 8123’1):0.

Do d6 lim [“;ﬂJ = 3. Ta dugc didu cin phai chimg minh.
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Bai toan 3. Tinh gi6i han ciia diy s6 bang cac dinh li vé giéi han

4+ Phwong phap giai

Ta lya chon mot trong hai cach:

Cich 1: Pua diy s6 can tim gidi han vé tong, hiéu,
tich, thuong cta nhitng diy sé ma ta di biét gioi
han.

Ta c6 cac két qua sau:

1. imC = C, véi C 1a hang sb.

2. Két qua trong dinh i 1.

3. Két qua trong dinh 1i 2.

Vi du: Tim céc gidi han sau:

. —4n’+n+2
a) lim————.
2n” +n+1
3 1
b) lim(2n+1)’ - .
) ( )(n2+2n n2+3n—1j

hwong din gidi

. At +n+2
a) lim—— =lim
2n - +n+1

. lim(2+l+%j

n n

=lim2+liml+lim%=2+0+0=2¢O.
n n

1im(—4+l+%j = lim(—4)+liml+lim£2
® n n n n
=—4+0+0=-4

J— 2 J—
Nén 1imwz_4:_2‘
2n +n+1 2

Chii y: Nhu vay, dé tinh cac gii han trén chung ta

da thyc hién phép chia ca to va mau cho béc cao

Ay oo N J4 2 q- a y .
nhat cua n va sir dung két qua lim—-=0 véi k> 0.
n

a)lim(2n+1)2[ ] j

n+2n n*+3n-1
3(2n+1)’ (2n+1)°
=lm—-—"-lm————.
n°+2n n +3n-1
Ma
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1 2
3|2+~
3(2n+1)’ ( j 2
 lim (2” )y n) 3T _p
n’*+2n 142 1
n
1 2
ey 2w
* lim = =—=4
n +3n-1 1+§_L 1
2
non
Cdch 2: St dung nguyén li kep giira. Nén
'lim(2n+1)2( IR )=12—4=8.
n+2n n +3n-1

Chii y: Nhu vay, dé tinh cac gii han trén chung ta
da thuc hién phép tach thanh cac gidi han nho.

4+ Vidu miu

Vidu 1: Tim céc gidi han sau:

Jor? +2n—3n 34 +an—2

a) lim . lim
) 4n+3 2\/7 3n
Huéng dén gidi
9+£—3 9+£—3
N +2n-3n . WO T n? J9+0-3 0
a) im——— =1lim =lim = =—=0.
4n+3 4n+3 4 3 4+0 4
+7
n
3+i— 2
3\/_+4n 2 T4 Wy 3+0-0 3
=lim = =—.
24w ~3n o3 2-0 2
4
n
vi du 2: Tim cac giéi han sau:
a) lim( 4n2+2n—2n). b) lim(\/n2+2n+3—%/n2+n3).

hwéng din gidi

2 4,02

2) lim(\/4n2+2n—2n)=lim n ton- A jim 2
J4n? +2n +2n 1

2n| (J1+—+1

2n

1

1 1
= _5'
/1+21+1 V1+0+1
n

b) lim(\/nz o3t +n ) - lim(\/nz T 2n+3 —n)+1im(n—\3/n2 o )

=1lim
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Ma

2 2
°lim(\/n2+2n+3—n)=limn 243 i n 2 _y

2 T4l
It +2n+3+n \/1+2+3+1

n —(n2 +n3)

2
n? +niln® +n’ Jr(i/n2 +n3)

. lim(n—\3/n2 o ) —lim

=lim -1 -1 —1.

: TV 141+l 3
I+3—+1+] 3—+1
n n

Vay lim(\/n2+2n+3—3/n2+n3)=1—%=§.

Chii y: Dé tinh cdc giGi han trén trudce tién ching ta can sir dung phép nhan lién hop dé khir dang oo — oo

k

o0 — 0

va

Vi du 3: Tim céc gidi han sau:

n_ n 2 n
2) lim3 2.5 ' b) lim1+2+22+'"+2 ‘
7+3.5" 1+3+3"+...+3"

hwéng din gidi

E I
. 3T=25" . 5 0-2 2
a) lim =lim = -_Z
7+3.5" 1Y 7.0+3 3

7. 5 +3

[2jn+l (ljnﬂ

2 n n+1_ ”y | 5

by lim 22 et 2t 3 3
1+3+3° +...+3" 3" —1 { (1)"

2

Chu y: Pé tinh cac gioi han trén chung ta da thuc hién phép chia ca tir va mau cho co so cao nhat va sw

dung két qua limgq" =0 véi |q| <l1.

Vi du 4. Tim céc gidi han sau:
. 1 1 1
a) lim| —+—+.+———|.
1.3 35 (2n-1)(2n+1)

e )

Huéng dén gidgi
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1 1 2k+1-(2k-1) 1( 1 1 j

VPO 2k 1) 2 2k —T)(2k+1) 2\ 2k=1 2k 41

Suy ra lim L-FL-F +;
Y 1.3 35 7 (2k-1)(2k+1)

111 11 1 1 .1 1 1
=lm—| -———+———+...+ - =lim—|1- =—.
21 3 3 5 2n—1 2n+l 2 2n+1) 2

e O R rrerd O

132435 n-2 n n-1n+l_ n+l

223344 n-1n-1"n " n 2n

1

1+—
Suy ra lim(l—izj(l—izj...(l—izj:1imn+1 = lim—2 :l
2 3 n 2n 2 2

Chii y: Ta thuong gip gidi han ciia mét sé day sb sau:

P(n)
o(n)

mau cho n*, véi n* la lily thita c6 s6 mii cao nhat ciia n trong cdc da thic P(n) va Q(n) sau do dp

* Dang 1: Néu day s6 (u,) 6 u, =

(trong do P(n),Q(n) la cac da thirc cua n), thi chia tr va

dung cac dinh li vé gioi han hivu han.
* Dang 2: Neu day so (un) 6 u, la biéu thirc chira n dudi dau can, thi duwa n* ra ngodi dau can (véi k la
$6 cao nhat cia n trong ddu cdan) roi ap dung cdc dinh li. Néu gap dang (vé dinh) n*.n, véi limu, =0,

thi phai nhdn va chia voi biéu thuc lién hop cua biéu thiec chira can tién vé 0. Can chu y cac hang dang

thue:

(x/g—x/g)(x/Zer/Z)=a—b;(3/5i%/3)(i/a—2¢%/5+3/b_2) —a+h.
e Dang 3: Néu day so (un) co u, la mot phdn thirc ma tir va mau la cac biéu thire ciia cdc liy thiva c6
dang a",b”,...(n IS N) trong do a,b,... la cac hcing $6, thi chia ca tir va mau cho liiy thiea co co 56 O tri
tuyét doi 1ém nhat trong cdc lily thira & tir va mau, réi dp dung cdc dinh Ii.
e Dang 4: Néu day so (un) trong do u, la mot tong hodc mét tich ciia n s6 hang (hodc n thira s6), thi
phai rut gon u, roi tim limu, theo dinh Ii.
e Dang 5: Néu diy so (un) trong do u, dwoc cho boi mot hé thirc truy héi, thi ta tim céng thikc tong quat
cua (u,) roi tim limu, theo dinh Ii.

Bai toan 4. Tinh tong ciia cap so nhan lui vé han

+ Phwong phap giai

TOANMATH.com Trang 21



* Su dung cong thuc: S =y, +uz+u3+...=—u1 , Vi dy: Tinh cdc tong sau:
1 11 1
a) S=—+5+..+—+..
voi |q|<1. 33 3
b) S=16-8+4-2+...

Huéng dén gidi
T 11 1 A A A
a) Xét day s0 (u,):=,=,...0,... 12 mot cap so
33 3"
1 1
nhancod u, =—,q =—.
T30

Suy ra S:l+L+...+—:
3 3

1
Vay limS =—.
ay 5
b) Xét day sb (u,):16;—8;4;-2;... 1a mot cp sb
N 1
nhan c6 u, :16,q=—§.

Suyra S=16-8+4-2+... ¢ limS=1—61=£.

I+
2

+ Vidu miu

Vi du 1: Hay biéu dién cac s6 thap phan v6 han tuan hoan sau dudi dang phan sé:

a) a =0,353535... b) f=5,231231...
Huwong din gidi
33
2
2) @ =0,353535..2 0,35 40,0035 4 .= o> >0, - 10° 35
10° 10 L 99
107
b) ,B=5,231231...:5+O,231+0,000231+...=5+%+%+
231
o, 10 _g 231 1742
L7999 333
10°

Pé biéu dién mét so thip phdn vé han tuan hoan thanh phdn s6, ta biéu dién so dé thanh tong cia mét

cdp so nhan lui vo han va suy ra két qua.

Cich bim mdy:
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n® +4n

Vidu 1: Tinh gi6i han sau: lim———.
n +4n+5

Huéng dén gidi

* Nhap vao may tinh biéu thirc sau:

Math
RE gl :
KZ +4X+5
e Sau d6 bAm CALC.
Math

A7
0

* Nhap x =9999999999 , sau d6 bam “=", ta dwoc két qua:

Math &
HKZ +4X
KZ 4+ 4 %45

1

Két qua: Vay giéi han cua day sb bang 1.

Vidu 2: Tinh giéi han sau lim(\/4n2 —5n —2n).

Huwong din gidi

* Nhap vao may tinh biéu thirc sau:

Math

14%=-5%-24

* Sau d6 bAm CACL.

T Math

A7
0

* Nhap: x =9999999999 , sau d6 bam “=", ta duoc két qua:
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Math &

14X -5% -2%
1.

Két qua: Vay gidi han cua diy s bang —1,25 = —%.

NHAN XET: Qua 2 vi du trén, phr:fln nao ban doc da hiéu cach sir dung MTCT dé tinh toan cac bai toan

lién quan dén gidi han cua diy sd (gioi han 14 sé thyc). Tuy nhién, MTCT khong han 13 mot cong cu van

ning dé chiing ta giai quyét cic bai toan phirc tap hay nhimng bai toan hay va khé. Vi vay, ching ta can

phai hiéu sau ban chat ciia van d€ va rén luyén nhi€u dang bai tip dé thao tac nhanh va tap dugc cach xul

1i khi gap mdt bai todn la hay khong s dung dugec MTCT. Chung ta cung nhau sang cac bai tap rén luyén

dudi day.
+ Bai tip tu luyén dang 2

Céu 1: Giéi han lim 22!

ban
n+2 g
A.2. B.2. c -1
2 2
Céu 2: Gi6i han lim "L bing
n-+2
1
A.2. B. —. C.0
2
2
Cau 3: Gii han lim "L bing
2n+3
A 0. B. L. c. 2.
2 3
2 3/ 3
Cau 4: Gi6i han lim " + bing
n\/n2 +1+3
Al B. L c2
2 3 3
Cau 5: Gi6i han (\/9112 +2n - 38n* +6n+1 —n) la
AL B. L. c L
6 6 3
2 5
(n— nz—l) +(n+\/n2—1) .
Cau 6: Gidi han lim - bang
n
A. 64. B. 32. C. 16.

n

Cau 7: Gibi han lim1
1+

N |~

N~

|

. 128.
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A. 1. B. 1. C.0. D. ——.
3
n n+l
Cau 8: Gidi han lim23 7
2.5"+7"
A. 4. B. 2. C.7. D. -6
. (1 1 1 .
Cau 9: Gi6i han lim| —+—+...+—— | bang
24 4.6 2n(2n+2)
AL B. L. c.2. D. L.
3 2 4
Cau 10: Gioi han lim ! + ! +...+ ! la
' ‘ W2+2d1 243+43V2 7 adn+l+(n+1)Vn
A, -2 B. 1. C. 3 D. —é.
2 2

Cau 11: Téng S =8+88+888+...+888...8 bang
%K_J

n chit s6° 8

A. 10" -10-36n.

8 n+
C. a(10 1—10—9n).

5 1 1 .
Cau 12: Toéng S =5-+/5+1-—+——... bing
N
N 25—56'
4
C. 25+43\/§_

Dang 3: Diy s6 c6 giéi han vé cuc

+ Phuwong phap giai
Pé tim gidi han vo cyuc cua diy sb, ta bién doi
diy s6 da cho vé tich hodc thuong cia cac diy
s6 da biét gioi han, roi dua theo cac quy tic dé

tim gidi han vo6 cuc cua cac day so.

B. 10" +10+54n.

1 n+
D. a(10 ‘—10—72n).

25-35

B.
4
D. 5+i’*/§.

Vi du: Tim céc gidi han sau:

n+nt-n-2

a) lim .
) 4n’ +6n° +9

—%/n6—7n3—5n+8

b) lim
n+12

Huwéng dén gidi

n 1+1—i—£
n5+n4—n—2_. n nt o

— = 11m
4n* +6n* +9 3[ 6 9)
n4+—+—
n n

a) lim
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Ma limn® =+o0 va lim| —2-1 |- _

n+nt-n=2 _

T m,
4n’ +6n* +9

Nén lim

. —%/n6—7n3—5n+8

b) lim
n+12
]
= lim L
)
n|1+—
n
i 7 5 8
o n
zhm(—n) 2
I+—
n

3/n6—7n3—5n+8 B
n+12

Nén lim—

4+ Vidu miu

Vidu 1: Tim cac gidi han sau:

a) lim(\/2n+3 —\/n+l). b) lim

(n* +1)(2n+3)
Vnt—n’ +1 '

Huéng dén gidi

a) lim(\/2n+3—\/n+l)=lim\/;.[ /2+§— /1+l].
n n
. N O R
Do 11m\/_=+oo va llm( 24+ — 1+—j=\/§—1>0.
n n

Nén lim(\/2n+3 —\/ﬁ)zm.
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(n* +1)(2n+3) (“nlz)(“

b) lim——2" " —|im

4 2
V' —n"+1 I 1 1
R
Do lim(l+%j(2+§j=12=2>O;lim LZ—L“+L6=O va /LZ—%+L6>O.
n n n n n n n n
2
n +1)(2n+3
Nén lim( )( )=+oo
n'-n*+1
Chu y:

Khi tinh cdc gi6i han phan thire, ta chii ¥ mét sé truong hop sau ddy:

e Néu bdc ciia tir nhé hon béc ciia mau thi két qua ciia giéi han dé bang 0.

e Néu bdc cuia tir bang béc ciia mau thi két quad ciia gi6i han dé bang ti sé cdac hé sé cua lily thira cao nhat
clia tir va mau so.

Néu béc ciia tir [6n hon bdc ciia mau thi két qud cua gici han do la +oo néu hé sé cao nhat cia tir va mau

cung dau va ket qud la —oo néu hé so cao nhdt cua tr va mau trdi dau.

Vidu 2: Tim céc gidi han sau:

a) lim (5" -3""). b) 1imM

(_3)’”1 +5n+1 ’
Huwong din gidi
by im0 ( 2

W | W

a) lim (5" —3”“)=lim5”.{1—3.[
. on . 3Y
Do Iim5" =+ va hm{l—&(g)

n

=1-3.0=1>0 nén lim(S” —3"“)=+oo.
-1

1

2
e ) 2]
o] (2] -t <oninl s 2 (3] oo 1) w2 >0

(=3) -6
(_3)n+1 L 5m

Nén lim = —o0,

Vidu 3: Tim cac gidi han sau:
2) lim(\/n4+1+n—1). b) lim(%n3+2sin2n+3j.

Huéng déin gidi
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a) lim(\/n4+1+n—1):limn2( et +l—i2}.
n* n n
. o 1 1 1 A1 2
Do limn” =+ va lim| ,[1+—+——— [=1>0 nén hm(«/n +1+n—1)=+oo.
n

non
b) lim(ln3 +2sin2n+3j = limn’ (lJr 2812211 %)
3 3 n n
Ma lim 7 = +o0 va 1im[l+w+%j=1+0+0:l>o.
3 n n 3 3
(do 23027 < 2 vpilim 2 = 0= lim 23027 _ )
n n n n
Ao (1 .
Nén lim gn +2sin2n+3 | =+,
MOT SO KY THUAT GIAI NHANH
uy wée: Trong may tinh khong c6 bién n nén ta 4
Quy sy s Vi du: Tinh gi6i han sau: lim dn_—n +12 .
ghi x thay cho n. (2n+1)(3—n)(n +1)

Ghi nh¢ cach nhap gia trj cia x
¢ x — 4o thi tanhap x =9999999999 (10 sb 9)
* x — —oo thi tanhip x =-9999999999 (10 s 9)

Huéng dén gidgi
Cich bim mady:

* Nhap vao méy tinh biéu thirc sau:

* D¢ bai yéu cau tinh lim(u,) thi ta hiéu ring, 0 Wath
4X4 —XZ+1 ,
(2X+1) (3=%) (X242

bién n— . ’

* Gap hang s6 ¢.10% (trong d6 « 1a sb nguyén

am, thong thuong o =-10;a =-12,...).

* Sau d6 bAm CALC.

A7

0

Ghi nhé cach hién thi két qua  Nhap: x=9999999999 , sau d6 bam “=”, ta dugc
Vidu: 15.1072 doc 14 0. két qua:
* Giap hang s6 ¢.10"¢.10%,... doc 1a (dau cua c) ol
, o , ARG —XZ+1
nhan vo cuc doi voi ¢ 1a hang so (chu y ¢o6 thé lon (ZX4+11 (3=%) (X245
hon 10). -2. 000000001

Vi du: -5.10" doc la am vo cuc, ghi 1a —oo; i o . oo
Ket qua: Vay gidi han cia ddy sO bang —2.
5.10" doc 1a duwong vo cuc, ghi la +oo.
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o Két qua co thé 12 mot s thue cu thé, d6 chinh 1a
gi6i han ma ta can tim.

Ch y: Thong thuong, dé tinh gii han cua diy sb
(1a sb thuc L), ta cho x — +oo, tirc 12 nhap vao
may tinh x = 9999999999 (10 s6 9).

VI DU MINH HOA

Vo' —n+1

Vi du 1: Tinh gidi han sau: lim

4n-2
Huéng dén gidgi
Cich bim mdy:
Nhiap viao may tinh biéu thirc sau:
Math
JOKZ —K+1
dx-z
* Sau d6 bdm CALC.
Math

K7
0

* Nhap: x =9999999999 , sau d6 bam “=”, ta duoc két qua:

Math &

JO%Z —X+1
Ar—2

Baih

" s R 3
Keét qua: Vay gidi han cia day so bang 0,75 = 7

1

Jn+2-In+1

Vidu 2: Tinh gi6i han sau: lim

Huéng dén gidgi
Cich bim mady:

* Nhap vao may tinh biéu thirc sau:
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@ Math
i [
| |
JA+Z 4K+ 1
* Sau d6 bAm CALC.
Math

A7

0

* Nhap x =9999999999 , sau d6 bim “=", ta duoc két qua:

1

NE+Z =X+ 1

Math &

200000

Két qua: Vay gidi han cia ddy sb bang +o.

4+ Bai tip tw luyén dang 1

Cau 1: Gi6i han lim(2n* —n+1) bang

A. —o0.

B. 2.

Cau 2: Gia tri cia lim(—n3 +2n° + 2) bang

A. —o0.

A. 24/2.

A. —o0.

A. —o0.

Céu 6: Gi6i han lim(~2n +5n)(3" —2") bing

A. —oo0,

Cau 7: Gidi han lim

A. —oo,

Cau 8: Gidi han lim

B. -3.
Cau 3: Gi6i han lim+/2n? —3n—8 bing
B. \/3.
Cau 4: Gia tri cia limm bang
B. /2.

Ciu 5: Gia trj cua limnvn+1 bang

B. 1.

B. 5.

3

—n* +1

B. 3.

n+l

20 =3n+1

bing

bang

C. 2
C.3

C. 2.
C. -1
C. -1
C.-5
C. -3

. +00.

. +00.

. F00.

. +00.

. +00.

. F00.

. F00.
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A. —o, B. 3. C. 3. D. +oo.

Cau 9: Gié trj cua limn(\/n+\/n+f —Jn ) bing

A. —o0, B. +oo. C. -1. D. %
Cau 10: Gié tri cua limn(\/n2 12043 —%/n+n3) bing
1
A. —oo, B. 5 C. 2. D. +oo.
\’ 2 — X
Cau 11: Gidi han hm£ bang
AIn* +2n
A. —o0, B. 2. C.3. D. +oo.
36 4.3 .
Cau 12: Gidi han lim \/n Tn —5n+8 bang
n+2
A. —oo0, B. 7. C. 1. D. +oo.
Céu 13: Gi6i han lim(n’ —2cos3n+2) bang
A. —o0, B. 3. C. -1. D. +oo.
T
neos—
Cau 14: Gidi han lim " bang
n’+1
A.S. B. 0. C. -2. D. +oo.
-2
Cau 15: Gi6i han lim| 222 5 | bing
Jn
A. —oo0. B. -5. C. 5. D. +x.

Pap an va loi gidi

Dang 1. Diy s6 c6 giéi han 0

1-C 2-D 3-A 4-D 5-A 6-B 7-C 8§-C 9-C

10-C

HUONG DAN GIAI CHI TIET

Cau 1.
4 4 n

Tacod <1 nén lim| ——| =0

2445 [2 +5 )
Cau 2.

1 5 " " ~1).cos5
Ta ¢6 os|( )-cossn|_| °°S5”| LI LI lim(lj _0 nen lim cos5_
¥ || T3 3 3 3"
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. 7n . TR

sin—— | 1 1 s1n?
Tacod 0< 6 > <—ma11m——0nen11m > =0.

3t +1| 3n*+1  3n? 3n? 3n~ +1
Cau 4

n+l n n+l
-1 -1

TacoO£|( ) =|( ) < ! <Lmath—0nenhm( ) =0.

\ +5\ 3"+5\ 345 3 3" 3" +5
Caus

-1) 1)
Ta co 2+( ) —2=( ) ma |( ) <l,‘v’n va liml:O.

n+2 n+2 ‘n+2‘ n n

-1 -1
Suy ra lim 2+( ) -2 |=0=1lim 2+u =2.
n+2 n+2
Cau 6
W —n+3 2(1_1+32j 1 - 1 -
Taco —; = hhJ_~_nn ma lim— = 0;lim n__j.
n n n

2_
Suy ra limn3—nJr3 =0.

n +2n
Cau 7.

Dé dang nhan théy cac cac phuong an (1); (2); (3); (5) déu c6 gidi han 1a 0, ban doc co thé tu chung minh.

Ta xét phuong an:

2 2 2
11+= < <
w42 n+2 n( nz) 1+n2 o 1+n2
(4): =———= B [ ma lim I =1.
n(n+1) n+1 n2(1+2) I+ 1+
n n’ n

Viay phuong an (4) khong thoa man.
Cau 8.
Dé dang chirng minh duoc cac dap an A, B va D c6 gidi han 14 0, ban doc ¢ thé tu ching minh.

Ta xét phuong an C:

1
2n+1 "(”;J 1 1
= =2+—,ma 1im£2+—) =2#0. Vay phuong an C khong thoa man.
n

n n n

Cau 9.

D& dang nhan thay phuong an (1) hoan toan chinh xéac do:

l <1 nén 1im(lj =0.
3 3
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Phuong 4n (2) 14 sai, vi 1imik =0 khi k 1a s6 nguyén duong (k € Z"). Vay phuong n (2) sai.
n

Cau 10.

1
u, ——I\.

I n _|An _
Taco 2"u,,, = ‘2 u, —1‘ Su,, = >

Chimg minh: u, >2"™" (bang quy nap).
*Véin=1tacou =m>1=2"
* Gia st u, >2'" (v6i k>1)

* Can chimg minh: u,,, >27",

Taco u,,, = ‘uk - 2"“ > ‘21”‘ - 2"" =2 . Suy ra diéu phai chimg minh.

L 1
Toedésuyrau, —2" >0 véimoi n=u, =”n_§~
. 1 . L 1
Ta cod uz :ul _5’u3 :1,[2 —?,Z/M :u3 _?9""% :uH _2n—1
I 1 1 1
Su,=u—| -+ttt |
2 270 2 2

Cong thirc tong quat u,=m —%.

= limu, =0 < lim(m—l)+1im(%j =0

:>lim(m—1)=0<:>m=1.

Dang 2. Day s6 c6 giéi han hiru han

1-A 2-C 3-B 4-D 5-C 6-B

10-B

11-C | 12-A

HUONG DAN GIAI CHI TIET

Cau 1.
1
2+—
Ta cod lim2n+lzlim 52—22.
n+2 142
n
Cau 2.
L1
2
Taco lim L —fimz 1’ _0 g,
n +2 1 2 1
)
n
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1
[2 1 1+—
Ta co lim " +1:1im ;l zﬂzl.
2n+3 42 2 2
n
Cau 4.
3 5 1+3L+L+ 1
, - }’12+3I’l3+1+7’l\/; . n3 n6 n 1
Ta c6 lim =1lim =—=1.
n\/n2+1+3 \/1 1 3 Nil
5+
n n
Cau 5.

Ta ¢6 lim(\/9n2+2n —%/8n3+6n+1—n)=1im( on +2n —3n)—1im(3 8 +6n+1—2n):§—0:%

Ciu 6.
1 ’ 1 ’
5 5
(n—\/nz—l) +(n+\/n2—1) [1_\/1_#] +(1+ /1—’12}
Ta co lim 5 =lim —25-132.
n 1
Cau 7.
" Gj R
Ta c6 lim—— = lim |
1+ (1]” 1
— | +1
4
Cau 8.
3n 7n+l 4(3) +7 7
Ta co lim =lim ——
n ’7" 5 n 1
2.0 = | +1
7
Cau 9
Ta cod

. 1 1 1 111 0101 1 1 .11 1 1
lim| —+—+.+———— [=lim—| ———+———+ ...+ —— =lim—| —— =—.
24 4.6 2n(2n+2) 2\2 4 4 6 2n 2n+3 2\2 2n+2) 4

Ta b 1 Ckkr1-(k+DVE 1 1
k\/ﬁ+(k+1)\/% ~k (k+1) "k e+l

Cau 11.
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Ta viét lai § =§(9+99+999+...+99...9J =§[10—1+100—1+...+100..O—1J

nsé'9 nsé 0

10.{10" -1 il
= 5=2110+100+...4100.00 |-n | = 5= 2 g—n _8 107710, =i(10”“—10—9n)-
9 — 9 10-1 9 9 81

nso 0

Cau 12.

TacéS=5—\/§+1_L+%_m: 5 5\/5 _25—5\/5.

NE

Dang 3. Diy s6 c6 giéi han vo cuc

1-D 2-A 3-D 4-A 5-D 6-A 7-A 8-D 9-D 10-D

11-D | 12-D | 13-D | 14-B | 15-B

HUONG DAN GIAI CHI TIET
Cau 1.

Ta co 1im(2n2 —n+1) =limn® (2—l+i] _——

2

n n
Cau 2.
Ta c6 lim(—n’ +2n +2) = limn’ [—1+3+%]=-oo.
n n
Cau 3.
Ta cé limv2n* -3n—-8 =limn 2—3—%=+oo.
\ n n
Cau 4.
Ta co lim\3/1+2n—n3=lim3i3+i2—1=—oo.
\n® n
Cau 5.
Ta co limn\/n+1=1imn\/;( 1+l]=+oo.
\/ n
Cau 6.

Ta cb 1im(—2n2 + 5n) = lim n? [—2 +§j ——0 va 1im(3” _on ) = lim 3" Ll —@] J = 40,
n

Nén 1im(—2n2 + 5n)(3" o ) _—

Cau 7.
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Ta ¢6 lim——— =1i =1lim 2 = lim (~3n) = ~oo.
—-n’ + 1 -
-1+
n
Cau 8
, 3,1
2_ -+
Taco lim 2" fim— 2 potim|2-2+ L ]2 vatim[Ls L |20 mate Lo
n+1 1 1 n n? n n n n
n l’l2
Nén lim~— "/ _ 1o
7_{_7
n n
Cau 9.
Ta c6 limn[\/n+\/n+\/_—\/;]=%.
Cau 10.

Ta cd limn =+ va

lim(\/n2+2n+3—n+n—\3/n+n3)=lim( 2n+3 }rlim —n =1.

\/”2"'2”"'3"'” n2+n.3/n+n3+(3/n+n3)2

Vay limn(\/n2 +2n+3 —%/n+n3)=+oo.

Cau 11.
\/7 .2 ! (3112)3 2 ! 2 !
2_ Sy Sy 24T 2
Tacc’)L:Iimrzzzn—lzlim " _lim " _lim (3n2). n
2
n +2n 3n? n +2n 3,,12_314_32 3]+£2
n? n n
1
2 2
Do lim n =\/§vahm(%/n7) — 40 nén L = 4.
31+;i
Cau 12.
Tacd
6_ 3_
L =1lim =1lim n =1lim n_n_n _lim|n n_n on
n+2 n+2 n+2 2
1+—
n
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Ta co lim =1 va limn = +co.

Tir d6 suy ra L = +oo.

Cau 13.

Ta co lim(n2 —2cos3n+ 2) =400,

Cau 14.
T T
ncos— ncos—
, n n L. N n
Ta co > <— va lim 5 =0 nén lim 5 =0.
n +1 n +1 n-+1 n +1
Cau 15.

Jn

)
Ta c6 1im£5m” —5] __s.
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