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Chuong 4: GIO1 HAN
§1. GIOI HAN CUA DAY SO

GIAO KHOA
1. Diy s6 ¢6 gi¢i han 0
1. Dinh nghia

Day s6 (u,) dugc goi la c6 gidi han 0 (hay c6 gidi han 1a 0) néu v6i mdi sé duong nhé tlty ¥ cho trude, moi s

hang cua day $6, ké tir mot sd hang nao d6 tro di, déu c6 gid tri tuyét ddi nho hon sb duong d6.
Ta viét: lim(u,) =0 hodc limu, =0 hodc u, — 0
Nhan xét:
im0 =0
limu, =0 < limu,|=0
lim% = lim% = limn—lk =0(kON')
2. Cac dinh li
Pinh Ii 1: Cho hai ddy s6 (u,) va (v,). Néu

u,|<v,,Un valimy, =0 thi limu, =0.

Pinh 1i 2: Néu |¢| <1 thi limg" =0
II. Diy s6 cé gi6i han hitu han
1. Pinh nghia: limu, = L(LOR) < lim(u, —=L)=0
2. Cac dinh li
Pinh li 3: limC = C (C 12 hing sd)
Pinh li 4: Gia st limu, = L. Khi d6
lim|u,| =|Z| va limfu, =L
Néu u, 20 véimoin thi L>0 va limfu, =+/L

Pinh li 5: Gia st limu, =L, limv, =M va C la mot hang s6. Khi d6:

3. Tong cuia cap so nhan lui vo han
Cap s0 nhan vo han u,,u,q,u,q’>,....u,q",... c6 cong bdi q voi |q| <1 dugc goi la cap so nhan i v han. Tong cua

cap sO nhan nay la:
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u,

l-¢

. . 1-q"
S=u +uq+ug +..=limSs, =11m(u1 N 9 j:
—q

I11. Day s6 c6 giéi han vo cue
1. Diy s6 ¢6 gi6i han +oo
Ta néi rang diy sb (un) ¢6 gi6i han 13 +o0 néu voi mdi sé duong tiy ¥ cho trude, moi s6 hang cua diy sd, ké tir
mot sb hang nao d6 try di, déu 16n hon sé duong dé.
Ta viét: lim(u,) =+ hogc limu, =+o0 hodc u, — +o
Nhan xét:
limn" =400 (k nguyén duong)
lim4/n = +o0 (k nguyén duong)
limg" =+ (q> 1)
2. Day s6 ¢6 giéi han —oo
Ta néi rang day sd (un) ¢6 gi6i han 1a —co néu voi mdi s6 4m tty ¥ cho trude, moi sb hang cua day sd, ké tir mot
$b hang nao d6 tro di, déu nho hon sb am do6.
Ta viét: lim(u,) == hodc limu, =—c hodc u, - —w
Nhan xét:
limu, =—c0 < lim(-u,) = +c

Néu lim|u,| = +co thi lim L =0
u

n
3. Mt vai quy tic tim gi6i han vo cuc

Quy tic 1: Néu limu, =+ va limv, =% thi lim(unvn) dugc cho boi bang sau:

limu, limy, lim (unvn )
+0o +0o +o0
+0o —00 —00
—00 +0o —00
—00 —00 +0o

Quy tic 2: Néu limu, =00 va limy, =L #0 thi lim(unvn) dugc cho trong bang sau:

limu, Déu cia L lim (u,v, )
+00 + +00
+00 - —00
—00 + —00
—00 - +00

Trudng THPT Nguyén Cong Trir - T6 Todn Trang 2



NOI DUNG HOC TAP TRUC TUYEN — MON TOAN - KHOI 11

z A - . N < 2o A, K N PP TR TI ./
Quy tac 3: Néu limu, =L #0,limv, =0 va v, >0 hodc v, <0 ké tir mdt s6 hang nao d6 tr¢ di thi lim— dugc
v

n

cho trong bang sau:

Dau cua L Déu ctia v,

lim 2o

vn
+ + +00
+ - —00
- + —00
- - +00

PHUONG PHAP TINH GIOT HAN HUU HAN CUA DAY SO (u,)

Dang 1: u, c6 dang phan thirc ma tir va mau déu chira cdc iy thira ciia n

Phuong phép: Rit lily thira bac cao nhit & tir, mau 1am nhan tir chung rdi gian udc.

Dang 2: u, c6 dang phan thirc ma tir va mau déu chtra a",b",...

Phuong phédp: Dit a" v6i ala co sd 6 tri tuyét dbi 16n nhit & tir, mau 1am nhan tir chung rdi gian wdc.
Dang 3: 1, 1 biéu thirc chira n dudi d4u cin thi c¢6 thé nhan va chia véi biéu thirc lién hop.

viDU
Vi du 1. Tinh céc gidi han sau
2,2 + 40 + 34 +1)(2n—1
a) lim 41 *1 b) lim—2 4 0) i 1) (2n71).
2n* =3n+7 5n’ +n+8 (3n+2)(n+3)
Loi gii:
3+4+ I
—_ 2+ + - 7 7
a) hmM:hm#:—z
2n" =3n+7 3.7 2
2-S+—
n n
1
1+—
3 4 3
b) lim—" "% =jim ! 8:1.
Sn”+n+8 S+ +o 5
n n
1 1
I+ 2-—
ey ()]
¢) lim =lim =—=—.
(3n+2)(n+3) (3+2J(1+3j 13
n n

nn® +1+2n* +3 1 3
mn® +1+2n* +3 _ 2 \/1+?+2+7 Ji+2

lim =lim
3n* +n+1 3n* +n+l1 3+1+i2 3
n? n n

lim =

1.
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Vi du 2. Tinh céc gidi han sau

n_ A" 4 §" n _ qgn+l "rE" — n+l
a) lim> 2 ¥ b) lim> o o im> 04
3" +4" —5" 32 4gn 3 +6"

Léi gidi

a) Nhén xét |¢g|<1=1limg" =0

3 n 4 n
34" +5" (5j _(5j 1 oo-0+1
Do d6, lim =lim = =-

3 447 5" (3} (4}" T 0+0-1
— +| — -1
5 5

3 n
3n n+l (4j _4 0 4
b) lim>———— =
3" 4" 3Y 9.0+1
9. = 1
4
1Y 2Y'
n n n+l +1_4 ”
. 3"+6" -4 .\ 2 3 0+1-4.0 1
¢) lim=———— =lim . = ==
3"+6" 1 0+6 6
2) O

(n=1)(3n+2)Vn* +1
(2n2 —6n+3)\/4n2 +5
gian. Tinh P =a’ +2b.

A. P=17. B. P =26. C. P=25. D. P=18.

Vidu 3.Cho u, = :On>1. Biét limu, =%, v6i a,bON" va < 1a phan sé ti

Loi gidi:
(n=1)(3n+2)n’ +1 (3n —n=2)Vn* +1
=lim
( n —6n+3)\/ 245 (2n2— n+3)\/4n2+5

Taco limu, =lim

1 2 1 1 2 1
(3__2j.|n| 1+ 2 (3__2j 1+72
= lim Z ’; = lim ’g ’; ”5 :% %whmi—omi 0.
(2—+2j.|n| 4+~ (2—+2j 4+= 7 " "
n n n n n

< . a 3 a=3 5
Ma hm”nzgzgj b U0 P=3+24=17. Chon A.
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n + 2n + n-1 , " ;s
Vidy 4. Cho u, =2 3'2_2 23 Ops1. Biét limu, =<, véi a,b 0N’ va L 1a phan s 6i gidn. Gid
54247 b b
tri P =a—-3b" thudc khoang nio dudi day?
A. (-9;-7). B. (-7;-5). C. (-12;-9). D. (-5;-2).
Loi gidi:
n n 2 n n 2 n
o ] 4n +3‘22n +2‘3n—1 ] 4 +3.4 +*.3 ' 4.4 +*.3
Tacé limu, =lim ————=Ilim 5 =lim 5
5.4 +2 7‘4}1 +2ﬂ 7'4}1 +2n
16 16
4+2'(3j 5 _64 3Y 1Y 64 64
a=
=tim——o =42 =0 (2 ) =him[ L] =0, Ma timu, =24=2 o .
4 2 b 5  |b=5

5 (1Y ‘16 5
=+
16 2

Vay P=a-3b>=64-3.5" =-110(~12;-9) . Chen C.

Vi du 5. Tinh céc gidi han sau

a) 1im(%/n3 ~3n —n). b) lim(%/rf +3 —n? +2).

3/n3+n +\/n2+n+1
3n+1

¢) lim

3_ A2 3
a) lim(iln3 -3n® —n) =lim n - 3 n =-lim - 3
3(n3—3n2) +n* —nin® -3n? 3(1_3j +1_3/1_§
n n
) « .. 1 ) 3 )
Khi n — oo thi: im—=0=1lim3/1-— =1= lim
n n
Do do, lim(%/n3 -3n? —n) =-3
b) lim(%/n3+3—\/n2+2):lim(\3/n3+3—n)+lim(n— n2+2)

VR
(5]
7~ N\
[
|
S |w
N——

[\S)
+
[
|
(95}
[
|
S |w
N—
1
[

) n+3-n’ ) 3
=lim +lim

n’-n’-2 2
=lim —lim—————
(n3+3)§+n2+n.3/n3+3 n+n*+2 (n3+3)§+n2+n.3/_n3+3 n+n?+2

2

Khi n - oo thi: lim((n3+3)3 +n’ +nin’ +3j=°°;lim(n+\/n2+2) =00

= lim 3 —lim

2
(n3+3)§+n2+n.\3/n3+3 n+n’+2

=0. Do d6, 1im(%/n3 +3 —~/n’ +2) =0
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VPRI AR O
3/n3+n+\/n2+n+1:lim n* n_n’

¢) lim

3n+1 341
n
limH1+L2+J1+1+L2J=1+1:2
. | n n n
Khi n - oo thi: im—=0=
n
lim(3+lj:3
n
Vi du 5. Viét cdc sb thap phan v6 han tudn hoan sau dang phén sb
a) 0,3211111... b) 0,313131... ¢) 3,1525252....
Loi gidi
a) Ta cé—+—+L+ 12 tong cta cap s6 nhan 1ui vo han con b()ii nén
10° 10 100 s P ' =710
1
103
L [ . DI DI
100 10" 10 1_i 900 100 900 900
10
b) Ta c6 L+L+—+ 12 tong cua cap s6 nhan 1ui vo han con béiinén
10° 10 10° s P ‘ SRTIE
1
102
L UL N [\ 0,313131...:31(%+i4+i6+...j:31.i:2
10° 10" 10 l—i 99 10 10" 10 99 99
2
10
c¢) Tacéd L+L +—+... 12 tdng cua cip s6 nhan 10 vo han cong boi L nén
10° 10° 107 s P ' 20
1
1 1 1 10°
—t—+t—+..= =—— suyra
100107 107 T T 990 Y
10°
L N I O
10 100 100 10 10 990 990
Vi du 6. Mot cip s nhan 1 v han c6 tong bang 12, hiéu cta s6 hang dau va s hang th hai bang %, 5O
hang dau 12 mot s6 duong. Tim s6 hang dau va cong bodi cta cip sd nhan 1 nay.
Loi gidi
Tac6 §=- = u =12(1-q). Va u, —u, => = u, (1-¢) =
l-¢g 4 4
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3

N

Suyra 12(1-¢)’ :%:»

(91

N

Ta chi chon ¢ =% vi g <1, khi dé y, =12(1—%) =3.
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