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CHU PE: GIOI HAN
GIOI HAN DAY SO
A.LY THUYET
I. DAY SO CO GIOI HAN 0.
1. Pinh nghia

Ta néi rang day so (u,) c6 gioi han 0 (hay c6 giéi han 1a 0) néu véi mdi sé duong nhé tiy ¥ cho

trudc, moi sO hang cua day so, ké tr mdt so hang nao do trd di, déu co gia tri tuyét doi nhéd hon so6
duong do.

Ki hiéu: limu, =0.

N6i mot cach ngin gon, lim u,=0 néu |un| c6 thé nho hon mot s6 duong bé tiy ¥, ké tir s6 hang nao
do trg di.

Ttr dinh nghia suy ra rang:

a) limu, =0 < lim|un| =0.

b) Day s6 khong doi (u, ), v6i u, =0, c6 giéi han1a 0.

c) Day s6 (u,) c6 giéi hanla 0 néu u, c6 thé gn 0 bao nhiéu ciing dugc, mién la n du 16n.

2. Mt s6 diy s c6 giéi han 0

Pinh li 4.1

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

Néu |un| <v, véimoi nva limy, =0 thi limu,  =0.

STUDY TIP
Dinh 1i 4.1 thuong duogc sir dung dé chimg minh mot diy s ¢ gi¢i han1a 0.
DPinh li 4.2

Néu |g|<1 thi limg" =0.

Ngueoi ta chitng minh dwoe rang

1
a)lim—=0.
i
b)limL=0

In

.1 . % . .
¢)lim—- = 0 v6i moi s0 nguyén duong k cho trude.
n

Truong hop dac biét : liml =0.
n

k
d)lim— =0v6i moi k € N* vamoi a >1cho trude.

STUDY TIP
Cach ghi nh¢ cac két qua bén nhu sau: Khi tur s6 khong d6i, miu s cang 16n (dan dén duong vo cuc)
thi phan s6 cang nhé (dan vé 0)
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II. DAY SO CO GIOT HAN HU'U HAN.
1. Dinh nghia

Ta néi ring day s (u,) c6 gi6i han 1a s thyc L néu lim(u, —L)=0.

Ki hi¢u: limu, =L.

Day s0 c6 gidi han 1a mot so thuc goi 1a day so c6 gioi han hiru han.

STUDY TIP

a) Day s6 khong doi (u,) v6i u, =c, c6 gidi han 1a ¢.

b) limu, = L khi va chi khi khoang céch |u, - L|trén truc s6 thyc tir diém u, dén L tro
nén nhé bao nhiéu ciing duoc mién 1a » di 16n; nd6i mot cach hinh anh, khi » ting
thi cac diém u, “ chum lai” quanh diém L.

¢) Khéng phai moi day sb déu c6 gidi han hiru han.

2. Mt s6 dinh i

Pinh 1i 4.3

Gia sir limu, = L. Khi do
a)limlu, |=|L|va lim3fu, =/L .

b) Néu u, >0 véimoi n thi L>0 va lim\/Z:\/z.

Pinh li 4.4

Gia st limu, = L,limv, = M va c1a mot hang s6. Khi d6

a) lim(u, +v,)=L+M . b)lim(u, —v,)=L—M .
c)lim(u,v,)=LM . D)lim(cu,)=cL.

) lim“z = £ (néu M #0).
% M

n

3. Tong cua cap so nhan lui vé han
Dinh nghia

Cap s0 nhan 1ui v6 han 1a cap so6 nhan c6 cong bdi g thoa |q| <1.

Cong thuc tinh tong cua cap s6 nhan lui vo han:

— 2 _ Y
S=u +ug+u,g +.=——

1-¢
I11. DAY SO CO GIOI HAN VO CUC.
1. Day s6 c6 gi6i han +oo

Ta noéi rang day so (un) c6 gi61 han 400 néu vdi moi s6 duong tuy y cho trudc, moi s6 hang cua day

0, k& tir moQt s6 hang nao d6 tr¢ di, déu 16n hon s6 duong do.

Ki hiéu: limu, =+4o0.

No6i mdt cach ngan gon, limu, =+oonéu u, c6 thé 16n hon mot s6 duong 16n tuy y, ké tir s6 hang
nao do tr¢ di.
Nguoi ta chung minh dugc rang:
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a) limJu, =+o0.
b) lim3fu, = +oo

¢) lim n* = +o0 v6i mot s6 nguyén duong k cho trudc.
Truong hop dac biét : limn =+o0.

d)limg" =+ néu g >1.

2. Diy s6 ¢6 giéi han —o

Ta noéi rang day so (un) c6 gi61 han —oo néu v&i moi s6 am tuy y cho trude, moi so6 hang cia day so,
ké tir mot s6 hang nao d6 tr¢ di, déu nho hon s6 am do.
Ki hi¢u: limu, =—c0.

No1 mot cach ngan gon, limu, = —conéu u, c6 thé nho hon mot s6 &m nho tuy y, ké tir s6 hang nao
do tro di.
Nhan xét:

a)limu, = —0 < lim(—u, ) =+o0.

un

|
=— tro

b) Néu lim|un| =400 thi |un| tr& nén 16n bao nhiéu ciing duge mién 7 du 16n. Po do = | |
uﬂ

. \ Ao .x A A LA N |
nén nho bao nhiéu ciing dugc, mién n du 1én. Noi cach khac, néu 11m|un| =+4oothi im—=0.
u

STUDY TIP
Céc diy sb co gi6i han +o0 hodc —o duoc goi chung 1a cac ddy sb c6 gidi han vo cyc hay dan dén
vo cuc.
DPinh li 4.5

Néu lim|u,| = +oo thi lim—=0.
u

n

STUDY TIP
Ta co tl}é dién gidi “n6ém na” dinh li 4.5 nhu sau cho dé nh¢: Khi tir s6 khong doi, miu s6 ¢ gia tri
tuyét doi cang 16n(dan dén vo cuc) thi phan so cang nho(dan vé 0).
3. Mt vai quy tic tim gi6i han vé cuc
Quy tic 1

Néu limu, =+ va limv, = +oo thi lim(u,v, ) duge cho trong bang sau:

limu, limv, lim ( uv, )
400 400 00
+00 —00 %
—00 00 —00
—00 —00 +o0
STUDY TIP

Vi —0 va+oo khéng phai 1a nhitng sb thuc nén khong ap dung duoc cac dinh 1i vé gii han hiru han
cho cac day so c6 gidi han vo cuc.
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Quy tic 2
Néu limu, =+ va limv, =L =0 thi lim(x,v,) dugc cho trong bang sau:
limu, Déu cia L lim (u,v, )
0 + +o0
+00 - —00
—00 + —0
—0 -~ +o0

Quy tic 3

A 1s T \ = Rox Al A . PP TP
Néu limu, =L #0 va limv, =0 va v, >0 hodc v, <0 ké tr mot s6 hang nao do tré di thi lim—=*
1%

n

duogc cho trong bang sau:

Dau cua L Dau ciia v . u,
" lim—
V}’l

- + +00

- —0

- + —00

- y +00

STUDY TIP

O ca ba quy tic, vé dau, twong tu nhu quy tac vé ddu cua phép nhan hodc phép chia hai sb.

Dé cho dé nhd, ta dién giai cac quy tic mot cach “ndm na” nhu sau:

- Quy tic 1: Tich cta hai dai luong vo cing 16n 13 mét dai lwong vo cing 16n.

- Quy tic 2: Tich cua dai lugng vo cung 16n véi mot dai luwong khac 0 1a mot dai lugng vo cung
16n.

- Quy tic 3: Khi ttr thire ¢6 gidi han hitu han khac 0, miu thtrc cang nho(dan vé 0) thi phan thic
cang lon(dan veé vo cuc).

B. CAC DANG TOAN VE GIOI HAN DAY SO
DANG 1. TINH GIOI HAN DAY SO CHO BOI CONG THUC

Caul: lim(n’-2n+1) bing

A 0. B. 1. C. —. D. +o0.
Pap an D.
Loi gidi
Cach 1: Ta cé:n3-zn+1=n3(1-%+i3j.
n n

Vi lim#® = +o0 Vélim(l—%+%) =1>0 nén theo quy tic 2, lim(n° —2n+1) = +o0
n n
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Cdch 2: Str dung MTCT tinh gié tri cta biéu thirc »° —2n +1tai mot gia tri 16n cta n
(do n— +) nhu sau: Nhap vao man hinh biéu thic X* —2.x +1. B4m [CALC|. May
hoi X 2 nhap 10°, 4n []. May hién két qua nhu hinh bén. Ta thay két qua tinh toan
voi X =10° 12 mot s6 duong rt 16n. Do d6 chon D.
lim(Sn -n’+ 1) bang
A. +oo. B. —oo. G5 D. 1.

Huwéng dan giai

Chon B.
” , 2 2 5 l
Cach 1: Tacd Sn—n”"+1=n"| -1+—+—|.
n n
Vi limn® = b lim| —1+2+ -1 | =—1<0 nén fim(5n—n’+1)= h ac 2
ilimn” =400 va lim| — +;+? =—-1<0 nén 1m( n—n"+ )_—oo(t €0 quy tac 2).

Cdch 2: St dung MTCT tuong tu nhu vi du trén.

Ta thiy két qua tinh todn v&i X =10° 1a mot s6 am rat nho. Do d6 chon dap an c6 gidi han bang
—00 ,

Br-n=+1
-2939499999

Téong qudt: Cho k 1a mot sé nguyén duong.

] Math &

a) lim(akn" +a,_ "+ . +an +a0): +o0 néu a, > 0.

b) 1im(aknk +a,_n" . +an+ ao) = néu a, <0.

Chang han: lim(n’ =2n+1) =+ vi @, =1>0; lim(Sn—n’ +1)=— vi a, ==1<0.
STUDY TIP

Cho u, c6 dang da thttc (bac 16n hon 0) cua n.

- Néu hé sb cua Ity thtra bac cao nhét cia n 1a mot sb duong thi limu, =+co.

- Néu hé so cua liiy thira bic cao nhat cua »n 1a mot s6 am thi limu, = —o0.

\ r: 5 +3n-7 . .
limu, , Vo1 u, =———— bang:
n
A. 0. B. 5. C. 3. D. 7.
Hwéng din giai
Chon B.
2
Cich I: Ta ¢6: limu, = 1im(5i2+3—’j—lzj = 1im(5+3—lzj =5.
n n n n n

Cdch 2: Str dung may tinh b ti tuong ty nhitng vi du trén.
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Cau 4:

Vi du 5:

Vidu 6:

m Math &

EXZ +5K—T

i
5. 000029993

Pay khong phai 1a gia tri chinh x4c cta gidi han can tim, ma chi 1a gia tri gan dung ctia mot sb
hang v6i n kha 16n, trong khi n dan ra vo cyc. Tuy nhién két qua nay cling giup ta lya chon dap
an dung, do la dap an B.

STUDY TIP
Mot s6 dong may hién két qua 1a dang phan sd, chang han M Do L] =5 nén chon B.
300007 3
. . 2’ =3n* +n+5
limu,, VO1 u, =——— bang
n—-n"+7
A. 3. B. 1. C. 2. D. 0.
Hwéng din giai
Chon C.
Cich 1: Chia ca tir va miu cua phan thirc cho 7° (#° 1a lily thira bic cao nhét ctia # trong phan
3 1 5
2= it 3015 17
thie), ta duge: u, =—2-1 1 Vj 1im(2——+—2+—3j:2 va lim(l——+—3j:1 #0 nén
1,7 non’ o on non
non
. 2w =30’ +n+5 2
lim 3 3 =—=2
n—-n"+7 1
Cach 2: St dung MTCT tuong tu nhu céc vi du trén.
3
‘ n +2n+1 :
Gi61 han cia day soO (u« ), voi u = ban
' yso (u,) " ont 430’ +50° +6 8
A. 1. B. 0. C. +o. D. %

Hwéng din giai
Chon B.
Cich 1: Chia ca tir va miu cua phan thirc cho n* (n* 13 bac cao nhat ctia n trong phan thirc), ta
duogc
1 2 1

3 —t—+t—
limu, = lime 22240 R U
n +3n +5n"+6 1+2 4+ 1
n nn
Cach 2: St dung MTCT tuong tu nhu cac vi du trén.
3
Gi6i han cta ddy so (u,) v6i u, = %, bang
,/l p—
3
A. 5 B. 0. C. +oo. D. 1.

Huwéng din giai
Chon C.
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Vidu 7:

Cich 1: Chia ca tir va miu cho »n® (n” 1 liiy thira bac cao nhat ciia » trong miu thirc), ta duoc

3n’ +2n-1 3n+g_i2 3n
= = L Vay limunzlim(?j:%o.

u, .
2n* —n o 1

n

Cich 2: Chia ca tir va mau cho »* (#° 13 liiy thira bac cao nhit cia 7 trong phén thirc), ta dugc

3+£—i
limu, = lim—2—"" Vi 1im(3+i—ij:3>o, 1im(3—ij:o va 225 0 véi moi
! 2 1 non non n on
n on
nén theo quy tic 3, limu, =+o.
n3(3+22—13j 3+7_i3
Cich 3: Ta c6 limu, =lim L2 jim| n——1" | Vi limn=+o0 va
n2(2—1j 2—l
n n
3+ —% 3 )
lim”—lnz—>0 nén theo quy tac 2, limu, = +oo.
2_7
n
Cach 4: St dung MTCT tuong nhu cac vi du trén.
STUDY TIP

R rang 1am theo cach 1 (chia ca tir va mau cho ldty thira bac cao nhét cua n trong mau thic) it

phai 1ap ludn hon cach 2 va céach 3.

Téng quidt:

an' +a_n"'+..+an+a,
k k-1

bn"+b,_n" +..+bn+b,

Xét day s (u,) véi u, = , trong d6 a.,b, #0

(dang phan thirc v6i tir s6 va mau sb 1a cac da thic cua n).
a) Néu i > k (bac tir 16n hon bac mau) thi limu, =+ néu ab, >0, limu, = —o néu ab, <0.
b) Néu i =k (bdc tir bing bac mau) thi limu, = Z—
k
¢) Néu i <k (bac tir nho hon bac mau) thi limu, =0.
STUDY TIP
Cho u, c6 dang phén thirc cta 7.

- Néu bac tir cao hon bac mau thi (un) c6 gidi han 14 v6 cuc

- Néu bac tir bang bac mau thi lim u, bang hé so cua Iy thira cao nhat trén tu chia cho hé s6 cua
lity thira cao nhat & mau.

- Néu béc tir nhé hon bac mau thi limu, =0.

sin (n!)

lim
n’ +1

béng

Group: https://www.facebook.com/groups/tailieutieuhocvathcs/




HOC360.NET - TAI LIEU HQOC TAP MIEN PHi

Vidu 8:

Vidu9:

A. 0. B. 1. C. +oo. D. 2.
Huwéng dan giai
Chon A.
) |sin(n!)| 1 - . .
Taco |—; <— ma lim——— =0 nén chon dap an A.
‘ n +1 ‘ n +1 n°+1

Luwu y: St dung MTCT. V&i X =13, may tinh cho két qua nhu hinh bén. Vi X >13, may bao
16i do viéc tinh toan vuot qua kha ning cia may. Do dé véi bai nay, MTCT sé& cho két qua chi

mang tinh chat tham khao.
[C] Math & O] Math
SinE!] Math ERROR
=
"+l [AC]  :Cancel
O] calCelzzoto

Nhdn xét: Hoan toan tuong tu, ta c6 thé chimg minh duogc rang:
sin® (u,) cos* (u,)

a) lim =0; b) lim =0.
v

n n

Trong do6 limv, = o0,k nguyén duong.

cos’ (3n+1)7 cos~2n+1

2
. n
(smsj
Chénghan: Im———=—=0; limz—n=0; lim =0;.....

Nt +2n+1 Yn? —5n® +n+1

STUDY TIP
Khi sir dung MTCT, véi cac bai toan lién quan dén lugng giac, trudce khi tinh toan ta can chon ché
do Rad (radian) hoac Deg (degree) cho phu hop vai dé bai.

lim (_l) bang
n(n+1)
A. —1. B. 1. C. +o. D. 0.
Huwéng din giai
Chon D.
-1 " 1\
Cdchl:Tacc')| ( ) = ! <L:L2 ma limiz=0 nén suy ra lim ( 1) =0
‘n(n+l)‘ n(n+1) nn n n n(n+l)

Cach 2: St dung MTCT tuong tu cac vi du trén.

n .y . _1 ! )
Nhdn xét: Dy ((—1) ) khong co gidi han nhung moi diy {( ) J, trong d6 limv, =00 thico

v)‘l
gi6i han bang 0.
Tmhgdﬂmnlzhm(J#—2n+3—n)
A I=1. B. [=-1. C.7=0. D. [ =+w
Huwéng dan giai
Chon B.
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Vi du 10:

Vidu 11:

(\/n2 —2n+3—n)(\/n2—2n+3 +n)
Nt =2n+3+n

Cich I: Taco [ = lim(\/nz —n+3 —n) — lim

3
(112—2n+3)—n2 2n+3 2+ -2
= lim =lim = lim - =-1.
Nn* =2n+3+n Nn*=2n+3+n 1-2.3 4 Ji+1
2
non

Cdch 2: St dung MTCT tuong tu cac vi du trén.

STUDY TIP
Héng dang thirc thir ba: (a—b)(a+b)=a’ —b*. Hai biéu thitc a—b va a+b duge goi la bicu
thire lién hop cua nhau.

Vidu: Vn* =2n+3 —n va n® —2n+3 +n 13 hai biéu thic lién hop cta nhau.

Nhin xét: a) & bude 3 ta da chia ca tt vimau cho n. Luu yla n=+/n’ .

b) Ta céd \/n2—2n+3—n:n( 1—%+%—1J,Vi lim#n =+o0 va lim[,fl—%JrLz—l]:O nén
n o n non

khéng ap dung dugc quy tic 2 nhu trong vi du trude do.

lim(n —3/8n’ +3n+2) bang:

A. +oo, B. —o. C. -1. D. 0.
Hwéng din giai
Chon B.

Cach 1: Ta co lim(n_13[8n3 +3n+2) :llmn£1—3’8+%+%j
n n
Vi limn=+oo,1im[1—3/8+%+%J:1—%/7:—1<0 nén lim(n—\3/8n3+3n+2)=—oo.
n n

Cdch 2: St dung MTCT nhu cac vi du trén.
lim(n2 —nv4n+ 1) béng:

A. 1. B. 3. C. +oo. D. —oo.
Hwéng din giai
Chon C.

Cdch 1: Tacd n* —n\dn+1=n? [1—‘/i+i2}
n n

Vi limn® =+ va lim[l— /i+%]:1>0 nén theo quy tic 2, lim(n2 —n\/4n+1):+oo.
non

Cach 2: St dung MTCT tuong tu nhu cac vi du trén.
Téng quidt:

Xét diy s6 u, = (/al.n[ +a, n +..+an+a, —{/bknk +b, n" +. . +bn+b,, trong d6 a,,b, > 0.
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A ik N
-Néu ¢/a, = {/b, va —=—: Gi6i han hiru han.
ros

+ Néu hai cin cung bac: Nhan chia véi biéu thirc lién hop.

+ Néu hai cin khong cung bac: Thém bét véi W roi nhan véi biéu thic lién hop.

-Néu {/aj # {/a hodc i # %: Dua lity thira bic cao nhét ciia 7 ra ngoai du cin. Trong truong
hop nay u, s€ c6 gidi han vo cuc.

Nhdn xét: Trong chuong trinh 16p 12, cic em s& duoc hoc vé cin bac s (s nguyén duong) va lity
thira v6i s6 mil hitu ti.’Ngu(‘)’i ta dinh nghia rang a° = ‘\‘/a_r’ , trong d6 a 1a sb tl}uc duong, r 1asb
nguyén du:orng’, s 1a s0 nguyén duong, s > 2. Cac tinh chat cta liiy thtra voi s6 mii hiru ti twong tu

Ity thtra v&i s6 mii nguyén duong.
2

1 1
Chéng han: Vn=n2,3dn=nIn* =n>...
Chéng han:

a) Véi u, =~/n> —2n+3 —n=~/n’ —2n+3 —/n’ : nhan chia véi biéu thirc lién hop cua
Nn* =2n+3—n 1a yn* =2n+3 +n. Dy sb ¢6 gidi han hitu han bang —1.
b) V6i u, =n—3/8n° +3n+2 =n’ Y8’ +3n+2 : dua n’ ra ngoai ddu can.
Gi6i han cua (u,)=—o0.
c) Véi u, =n’ —n\4n+1= n(\/n_z—\/4n +1): dua n” ra ngoai diu can.
Gi6i han cua (u,) bang +oo.
Vidu 12. lim(n —/n’ +3n’ +1) bang :
A. 1. B. 1. C. +o. D. .
Huéng din giai
Chon A.
Ta tién hanh nhan chia véi biéu thtrc 1ién hop (bac ba) ctia n—3n’ +3n* +1

n’ —(n® +3n° +1
lim(n Y430 +1) ~ lim (

( +n3n* +3n* + 1+,3/ n 4307 +1 J

_3_L

1+3/1+ +—+3/ 1+ +—
n n n I’l

STUDY TIP
Héing ding thirc thtt bay: @’ b’ =(a—b)(a’ +ab+b’).

=lim

Hai biéu thitc a—b va a* +ab+b* ciing duoc goi 14 hai biéu thic 1ién hop (bac ba) cta nhau.
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Vidu 13. Ilim \/n2+n+l—%/n3+3n+2 bang :
g

A B.o. C. +o. D. .

1
@ e
Huéng din giai
Chon A.
lirn(\/n2 +n+1 —i/n3 +3n+2):lim[(\/n2 +n+1 —n)+(n—\3/n3 +3n+2)}=

Vidu14.  1im(5"-2") bang :

1
2

A. . B. 3. C. +o. D.%.
Huéng din giai
Chon C.

Taco 5" -2" =5”(1—@J ]

Vi lim5" =+ va limtl—(%j ]: 1>0 nén theo quy tic 2, lim(S” —2”) = +o0

Vidu15.  lim(3.2""-5.3"+7n) bang :
A. —o. B. +o. C. 3. D. -s5.
Huoéng din gidi

Chon A.
lim(3.2”+1 -53"+ 7n) =k {—5 + 6(gj + 7£J = —00
3 3"
n n+l B
Vi du 16. lim &3 7 bang :
2.5 +7"
Al B.7. Cc.>. D. L.
5 5
Huéng din gidi

Chon B.

430 47 4@) +7 7
lim— =lim =—=7.

2.5 +7" 5\ 1

2. = +1

Cach 2: Sur dung may tinh bo tai. Nhap vao man hinh nhu hinh dudi day. Bim CALC. May hoi
X? Nhap 100, an =. May hién két qua bang 7.
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[F] Math &
duSH T+
ZHEN 4T
7
n+l n+2 N
Vidu 17. lim+_ 6" bang :
5" +8"
A. 0. B. 2. C. 36. D. 2.
8 5
Huéng din giai
Chon A.
4 n 6 n
4n+l +6n+2 4 [8) +36'[J
| = =0
5"+8" ( 5 j”
—| +1
8

STUDY TIP
Khi sir dung méy tinh cam tay, néu nhép gia tri X qua 16n, may sé& bao 15i do gié tri cia a”,a > 1
tang rat nhanh khi X ting, nén vuot qua kha nang tinh toan ctia may. Khi d6 can thir lai cac gia tri
khac cua X. Nhu vay cac bai toan chira a¢”,a >1 ta khong nén tinh voi n qua 16n.
Ciach 2: St sung may tinh cam tay twong tu nhu vi du trén.
Ta thay két qua tinh toan véi X =100 1a mot s6 duong rat nho. Do d6 chon dap an gidi han bang

0.
[Fi] Math &
45+l pestd
S8 5
1. 15459278 gl !
Vidu 18. lim 2 =¥ bang :
"+1
A.—gu B. 0. C. . D. 4.
Huéng din giai
Chon C.

2 n
~ 2}1_3)1 (3) _1
Chia ca tir va mau cho 3" ta duoc =
GRC)
J— _|_ .
3 3
A (2 (1Y C(2Y (1Y e .
Ma hm((gJ —1]:—1<0, 11m[(§J +(§j J:O va (Ej +(§j >0 v&1 mo1 n nén theo

2" -3
2"+1
Dang 2. Tinh giéi han cia déy s6 cho béi hé thirc truy héi.

—00 ,

quy tic 3, lim
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, ~ X , . - 2(2 +1 , . . e ~
Vidu 19. Cho day so (u,) duoc xac dinh boi u, =1, u,,, =(u—"3) vo1 moi »>1. Biét day
u,+
s0 (u,)co gi6i han hitu han, limu, bang:
A. -1, B.2. C. 4. D. 2.
Huéng dén gidi
Chon B.
Bang phuong phap quy nap, dé dang chimg minh duoc u, >0 voéimoi n
o L . 2(2u,+1) 2(2L+1)
bit limu, =L >0.Taco6 limu,,, =lim————= hay L =———=
u, +3 L+3

L=2 (n)

>0I-L-2=0>
L=-1 ()

Vay limu, =2.

2 ., 2(2L+1 2
Luu y: D€ gidi phuong trinh L = 2(2L+1) ta c6 thé sir dung churc ndng SOLVE cua
L+3

MTCT
(Chtrc ning SOLVE 1a chirc ning tim nghiém xap xi ctia phuong trinh bang phwong phap chia
d61). Ta lam nhu sau:

2(2X +1 .
% ; Bam SHIFT CALC (tic SOLVE); May bao Solve for X ;
+

Nhap E : May béo két qua nhu hinh bén.
L—R =0 tirc ddy 1a nghiém chinh xac. Lai an phim E . May bao Solve for X ; Nhép @E ; May
bao két qua nhu bén.
L—R =0 tuc day la nghi¢m chinh xac. Tuy nhién ta chi nhan nghi€ém khong am. Vay L=2. (Ta
chi tim ra hai nghiém thi dung lai vi dé€ thay phuong trinh h¢ qua 1a phuong trinh bac hai).
Cich 2: Str dung MTCT ( quy trinh 13p). Nhap vao man hinh nhu hinh bén. BAm . May
tinh hoi X ? nhap 1 rdi 4n phim [=] lién tiép. Khi nao thdy gia tri cia ¥ khong ddi thi dimg lai.
Gi4 tri khong ddi d6 ctia Y 1a gidi han can tim cta day sd. Gidi han d6 bang 2.
STUDY TIPS
Trong vi du ndy ta d &p dung tinh chat “néu limu, = L thi limu,, =L~

Nhép vao man hinh X =

_‘-'-i—llli--'m Math A& _i—'-d—llld-.'m Math & EI:E:H: 1] Math &
e T Lt 3 BIPPVIRY
L-R= _ 0 L-R= 0
] Math AlDizp
o ZLEH+L)
R S
:
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Vidu20. Cho ddy sé (u,) dugc xéc dinh béi u, =1, u,,, = %[u +lj v6imoi n>1. Tim gidi

u

n

han cua (u,).
A. limu, =1. B. limu, =—1. C. limu, =2 D. limu, =—/2.
Huéng dén gidi
Chon C.
Bang phuong phap quy nap, dé dang chimg minh dugc «, >0 voi moi
Pé bai khong cho biét day sb (u,) c6 gio1 han hitu han hay khong, tuy nhién cac dap
an dé bai cho déu 1a cac gidi han hiru han. Do d6 c6 thé khang dinh duoc day sb
(u,) cO gi61 han hiru han. Dat limu, =L >0

. .1( 2}
limuy,,, =lim—|u, +—

2 u,
HayL=%(L+%j:>L=%:>L2=2:>L=\/§

Vay limu, =2

(loai truong hop L = —\/E). Vay limu, = 459
Cdach 2: St dyng MTCT ( quy trinh 1dp). Nhap vao nhu man hinh sau.

Hath

o]
Y| pas | tr=m

t=4(x+3)
1.414213802

Bim [CAL( m C. May hoi X? nhap 1 r6i bam phim E hen tiép. Khi nao thay gia tri ciia ¥ khong dbi
thi dung lai. Gia tri khong d6i d6 ciia Y 1a gii han can tim ciia diy sd. )
Trong bdn dap an di cho, bang phuong phap loai trix, ta thay chi c6 dap an C 1a phi hop véi két

qua tinh toan trén may tinh (\E ~2,41423568).

Vidy2l. Cho daysé (1,) xéc dinh boi u, =1 va u,,, =2u, +% v6imoi n>1. Khiné limu,

biang:
1 1 1
A. 0. B. ——. C. ——. D. —.
2 2 2
Dap an C.

Phan tich: D& bai khong cho biét dy s6 (u,) c6 giéi han hitu han hay khong. C6 dép 4n 1a hitu
han, c6 dap an 1a v6 cuc. Do d6 chua thé khéng dinh dugc day $6 ¢co gidi han hiru han hay vo cuc.
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Vidu22. Cho diy sb (u,) xac dinh u, =0, u, =1, u

Loi gidi
Gia st day c6 gidi han hiru han 1a L.

. . 1 1 1
Taco: limu,,, =2limu, +5<:>L:2L+5<:>L:_5'

. 2z . 1 .
Dén day co thé két luan 1a limu, = Y duogc khong? Cau tra 161 1a khong?

Vi khong khé dé chirng minh duoc rang u, >0 voimoi n. Do d6 néu day s co giéi han L thi
L>0. Tir d6 suy ra diy khong co gi6i han, ma trong bon dap 4n trén chi cé dap an C 1a vo cuc.
Vay ta chon dap an C.

Ta xét hai cach gidi sau:

1 1 1 1
Cach 1: Dat vn:un+l.Tac(): Vo =u  +—=2u +—+—=2lu +—|=2v,
2 2 2 2 2

Vay (v,) 1a cp s nhan c6 v, :% va g=2.Vay v, =%.2”‘1 =3.2"72,

Do d6 limv, = 1im(3.2”_2) =+00. Suy ra limu, =-+o0.

Cdach 2: Su dung quy trinh lap (MTCT) tuong ty vi du trén.

Phén tich: Cau hoi dit ra la tai sao ta lai dat v, =u, +% dé thu duoc két qua day (vn) la cép $b
nhan? Ta c6 két qua tong quat sau.

Cho day s6 (u,) xac dinh bdi u, =a, u,,, =ru, +s véi n>1, trong d6 r,s la cc hang so va

Y I o S \ oA A A A LA at
r#1,5s #0. Khi d6 day so (vn) voi v, =u, +—1 la mot cap s6 nhan c6 cong boi 7.
’/‘_

That vay,tacod v, =u

n+l

S K s s
+——=ru, +S+——=ru, +——=r|u, +——|=rv,
r—1 r—1 r—1 r—1

(Néu r=1 thi (,) 1amot cép s6 cong, s=0 thi (u,) 1a mot cap sb nhan).
Nhu vay, day $b (un) xac dinh boi u, =a, u,, =ru,+s v6i n>1, trong do r,s 1a cac héng s va
r#1,5#0 s&co gidi han vo cuc néu |r| >1, c¢6 gi6i han hiru han néu |r| <lI.
STUDY TIP
u,, =ru,+s
s

batv, =u, +——
r—1

+7r21: (u,)co gioi han +oo .
+7r<-1: (u,) c6 gidi han —oo .
+]r{<1: (u,) c6 gi6i han hitu han bing Ll
e
o =2u,—u,_ +2 vo1mol n>2. Tim gioi
han ctia day s6 (u,).
A. 0. B.1. C. —o. D. +o.
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Dap an D.

Phan tich: D& bai khong cho biét dy s6 (u,) c6 giéi han hitu han hay khong. C6 dép 4n 1a hitu
han, c6 dap an 1a v6 cuc. Do d6 chua thé khéng dinh dugc day $6 ¢co gidi han hiru han hay vo cuc.
Loi giai

Gia sir day c6 gidi han httu han 1a L.
Taco: limu,,, =2limu, —limuy,_ +2< L=2L-L+2<0=2(Voly)

Vay c6 thé du doan day c6 gidi han vo cuc. Tuy nhién ¢6 hai dap an vo cuc (—o0 va +0), vay
chua thé doan 1a dap an nao. Ta xem hai cach gidi sau.

Cach 1: Taco u, =0, u, =1, u; =4, u, =9. Vay ta c6 thé du doan u, = (n—1)" voi moi n>1.
Khi d6 u,,, =2u, ~u, , +2=2(n-1)"~(n-2)" +2=n* =[(n-1)-1] .

Vay u, =(n—1)" v6imoi n>1. Do d6 limu, =lim(n—1)" =+,

Cach 2: St dyng MTCT ( quy trinh 1dp). Nhap vao nhu man hinh sau.

Mith

C=0B-f+2: 4=B: FEC

Bim [CAL Méy hoi B? nhap 1 rdi bAm phim [, may hoi 42 nhap 0 roi 4n phim 5 lién tiép. Ta
thay gia tri C ngay mét tang 1én. Vay chon dap an cua day so la +o.

Dang 3. Tong cua cap so nhan lui vo han.

Vidu 23. Cho sé thap phan vo han tudn hoan a =2,151515... (chu ky 15), a duogc biéu dién
du6i dang phan s t6i gian, trong d6 m,n 1a cac sb nguyén duong. Tim tong m+n.
Am+n=104. B.m+n=312. C.m+n=38. D.m+n=114.

Dap an A.
Loi giai
15 15 15

Céch I: Tach a=2,151515.. =24+ —+—— 4+ ——4
100 ' 100° ' 100

Vi 15 + 152+ 153+... 1a téng ctia cap sO nhan 1ui v6 han vai s6 hang dau ulzl—s,céngbéi
100 100° 100 100
15
q=L nén a:2+&:7—1.
100 I—L 33
100

Vay m=T7l,n=33 nén m+n=104.
Cach 2: bat b:0,151515...:>100b=15+b<:>b:35—3.

Vay a:2+b:2+i:7—1.
33 33

Dodéo m=71,n=33 nén m+n=104.

Cdch 3: St dung MTCT. Nhap vao may s6 2,1515151515 (Nhiéu bd s6 15, cho tran man hinh)

rdi bAm phim H. May hién thi két qua nhu hinh sau.
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Math &

2. 1515151515151 b

71
53

Co nghia la 2,(15) =;—?1,.

Vay m=71,n=33 nén m+n=104.

Céch 4: St dung MTCT. Bam[2|[.][4LPHA||N [=]. Méy hién thi két qua nhu hinh

sau
L Math &
2. 15
' 1
et e G HE

Co nghia 1a 2,(15) :Z—;.

Vay m=71,n=33 nén m+n=104.

Vidu24. S thap phan vo han tuan hoan 0,32111... duoc biéu dién dudi dang phan s t6i

gian %, trong d6 a,b 13 cac sd nguyén duong. Tinh a—b.

A.a-b=611. B.a-b=-611. C.a-b=27901. D.a-b=-27901
Pap an B.
Loi gidi
Cach 1: Ta co:
1
103
TN L NN VUL IV S T
100 10" 10° 10 100 l—i 900
10

Vay a=289,b=900.Do d6 a—b=289-900=-611.
Cach 2: bat x=0,32111...=100x=32,111... bat y=0,111...=100x=32+y .

Ta co: y:O,lll...:>10y:1+y:>y:é.

Vay 100x=324+L-282 289
9 9 900
Vay a=289,b=900.Do d6 a—b=289-900=—611.
Cdch 3: Str dung MTCT. Nhép vao may sb 0,3211111111 ( Nhap nhiéu sb 1, cho tran man

hinh), rdi bAm phim [=]. Man hinh hién thj két qua nhu sau.
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Math & |
..J211111111111l‘

25

00
Vay a=289,b=900. Do d6 a—b=289-900=-611.

Céch 4: Sir dung MTCT. Bam [0 ][] larPrA] |V | [1][=]. Méy hién thi két qua nhu hinh

sau.
n Wath &
Ty
a Il
prat=i=]
and
Vay a=289,b=900.Do d6 a—b=289-900=-611.
Tong quat

Xét so thap phan vo han tuan hoan a = x,x,..x,,, V| V,...V, 2,2, -2, 2 Z; -2 «--

y1y2...yn " ZIZZ'“Zk
10...0 99...90...0
—— —— =

n—chu so k—chuso n—chuso

Khi d6 a=xx,..x, +

Chang han, 2,151515...=2+15 :0,32111.. 3275l
99 “700 990"

Dang 4. Tim giéi han ciia diy sé ma tong 1a » s6 hang diu tién ciia mot day sé khac.

Vidu25. Tong S=1+%+%+é+... bang:

Al B. 2. c.2. D.>2
3 2
Pap an B.
Loi giai
Cdch I1: S 1a téng ctia cap s6 nhan 1ui v6 han c6 u=1vaqg= %
Do do S = A _ 2.
1
1——
2 2
Cdch 2: Sit dung MTCT. Str dung chirc nang tinh tong. Nhip vao man hinh nhu hinh sau.

F Math &

[i”i]l

BAm phim | =], may hién thj k&t qua bing 2.

|:||'|
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s

@ Malh &
Lio0 . N
e
=14 2M"1, -
&

2oL . : 2 S 1 1 ‘ . .
Luwu y: O bai nay, phai nhap s6 hang tong quat bang R viu =1= PR Néu nhap so hang tong
N 1 4 N 4 .
quat bang o thi két qua s€ bang 1 va la két qua sai.

Mit khac, néu cho X chay tir 1 dén 10° thi may s& bao 15i do khdi lwong tinh toan qua 16n, vuot
qua kha nang ctia may.

' Math ERROR

[ACY :Cancel
L41Ce]: GO0

Trong trudng hop do, ta quay lai diéu chinh bién d6 ctia may thi s& thong bao két qua nhu trén.

] Hath

, .~ X iy -1y Y - N
Vidu26. Cho day so (u,) VGi u, :%—l+%+...+%. Khi d6 limu, bang:
1 2 3
A. —. B. 1. C. - D. -.
3 3 4
Dap an A.
Loi giai
. . A .2 1 1
Cach 1: u, latong n so hang dau tién ciia mot cap s6 nhan ¢ u, = > va g = 5

1_(1jn
Do do ”n:l-—z Zl 1—(lj . Suyra limun=liml 1—(lj :l,
2 1_(_1) 3 2 3 2 3

2

n+l n+l
Cich 2. nmu,,:hm(l_1+1+...+<-l_>]:1 IO )
2 4 8 2"

. . . . 2 o . | 1
Vay limu, bang tong cua mot cap so6 nhan lui vo han voi u, = 5 va q = -

1
2

Cach 3: St dung MTCT. Nhép vao nhu man hinh sau.

Do d6 limu, =
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. s . . 1
An phim[=], may hién thj két qua bing 3

[ " Math &
1%*3[ (1) FH ]
=1l 28 1
=
Do do chon dap 4n A.
Nhan xét: R0 rang, néu thudc cong thirc thi bai toan nay giai thong thuong s€ nhanh hon MTCT!
STUDY TIP
. . ) .2 . ) 1-4"
Tong 7 s6 hang dau tién ciia mdt cap sO nhan co6 s hang dau u, va cong boi g la: S, =y, 1 el
—q
r y . 1 1 1 N
Vidu27. Tinh lim|—+—+..+ bang:
1.3 35 (2n—1)(2n+1)
1 1
A. 0. B. 1. C. —-. D. —-.
2 3
Dap an C.
Loi giai
Cach 1: Ta co:
11 1 1( 111 1 1 j 1( 1 j
—t—t..+ =—l=-—=+——=+...+ - =—|1-
1.3 35 (2n—1)(2n+1) 2 3 35 2n—1 2n+1) 2 2n+1
Vay lim L+L+...+ ! :limltl— ! j:l
1.3 BNs (2n-1)(2n+1) 2 2n+1) 2
Cach 2: St dung MTCT.
. & 1 . . .
Nhap vao man hinh biéu thic ;( X2+ 1)} , bdm ddu [=] My hién thij két qua nhur
man hinhsaw.
. @ Walh &
| }_.gdil TTE11 (ZAT1S
' 1000
z001

V@y chon dap anC.
Tong quat, ta co:

1 1 1

hn{k(ker)+(k+d)(k+2d)+m+(k+(n—1)d)(k+nd) dk
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, 1 1
Chéng han trong vi du trén thi £ =1 va d =2. Do do6 giéi han la 12°72
Kinh nghiém cho thay nhiéu ban quén mat 4 khi tinh toan ddy c6 gi6i han nhu trén.
, ~ X L. 1+2+..+ " A s A 1% A X 4
Vidu28. Cho day so (u,) v6i u, = Tln M¢nh dé€ nao sau day 1a mé¢nh dé dang?
n
. 1 ) ~ A A
A. limu, =0. B. limu, =—. C.limu, =1. D. Day so (u,) khong
c6 gi61 han khi n — +o.
Pap an B.
Loi giai
+1 +1
Cich 1:Taco: 142440 =D s g at..tn_ nn+1)
n +1 2(112 + 1)
+1
Do d6 limu, = fim ) 1
2(n*+1) 2
A
, o2
Cdch 2: Sit dung MTCT. Gan 10° cho bién 4. Nhap vao man hinh biéu thirc X;z = bam dau
+
£|. May hién thi két qua nhu sau.
i s & Math &
x=]
A<+l
0. 50004953
Do d6 chon dap an B.

L,u’u y: Téng 1+2+..+n trong vi du trén }é mot tézng dang quen thudc. 6 chinh la téqg cua n

sO hang dau tién ciia mot cap so cong c6 so hang dau u, =1 va cong sai d =1. Do d6 néu khong

n(n+1)
2

thudc cong thtrc 1+2+...+n = , ta co thé sir dung cong thirc tinh tong ciia mot cap sd

cong de tinh tong do. i o

bé lam tot cac dang bai tap trén, can nhd mot s6 tong quen thudce sau:
n(n+1)

2

n(n+1)(2n+1)

a) 1+2+.+n=

b) P+2*+.+n°=

6
c) P+2+..+n :[n(nﬂ)}z .
STUDY TIP
Tong n s6 hang dAu tién clia mot cap sb cong: S, = n(ulT—i_u") ; S, = n[zul Ho _1)d:| '
Téng n s6 hang dau tién ciia mot cip sé nhan: S, =u,. 11—_qq"
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. 14+549+..+4n-3 .
Vidu 1: lim " bang:
2+7+12+...+5n-3

4 3 2
A. —. B. —. C. —-. D.
- 5 4 3

| W

Huwéng din giai
Chon A
Cich 1: Tir thuc 13 tong cua n s6 hang dau tién cua cip sd cong (u,,) voi n=1, u =4n-3 va
cong boi d =4 .

Do db 1+5+9+..+4n-3= n(1+4n-3) _ n(4n-2) '

2 2
, n(2+5n—3) n(Sn—l)
Tuong tuwtaco: 24+7+12+...+5n-3= > = > .
- 4n-2
Vay lim 14+5+9+...+4n-3 :limn( n )zi
2+7+12+...+5n-3 n(5n-1) 5
1000
D (4x-3)
Cich 2: St duyng MTCT. Nhdp vio man hinh £ ————  bam phim, [=] ta thiy két qua bang
>(5x-3)
X=1
3998( 4
~— |. Vay chon ddp an A.
4999\ 5
U Studytip:

Néu tir thue 1a tong cua n+i sO hang dau tién cua mot cap so cong cod cong sai d, mau thirc 1a
A 5 A A ‘A 5 A A A A J A c 7 \ A , J [y \ d'
tong cua n+k sO6 hang dau tién cua mot cap so cong c6 cong sai d thi phan thic cod gioi han 1a 7
(i, ke Z) .

3+3°+3° 4. +3"
1+2+2%+...42"

Vidu 2: lim bang:

A. +o, B. 3. C.%. D.

[SSERN)

Hudéng din giai
Chon A

Cdch I: Ta co tir thir 1a tong ctia n s6 hang dau tién cta cip s6 nhan (u,) voi u, =3 va ¢ =3.

Dodo 343243 +..43 =3 1 :3(3"—1).
3.1 2
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Mau thirc 14 tong cua n+1 sd hang dau tién cia cp s6 nhan (v,) véi v, =1 va ¢=2. Do d6

217+1 _1

3 n ll’l
34343 4433 313 (2) _(3j

142422 +... 42" =2,

:2.(2’”1 —1).

Vay lim > =lim—.———=~—lim = +o0
1+2+2° +...+2" 4 2" -1 4 5 (1)”
3
20
2.3
Cdch 2: Nhap vao man hinh Z=—, bam phim, El ta thay két qua hién thi trén man hinh 13

Z 2X71

X=1
2493,943736.
Do do6 chon déap an A.
B6 sung: (Pinh li kep)
Xét ba diy s6 (u,), (v,), (w,). Gia sa v6i moi n ta c6 u,<v,<w, Khi d6 néu c6
limu, =limw, =L thi limv, = L.

| Studytip:
Néu tir thire 1a téng cta n+i sb hang d4u tién cua mot cép s nhan co cong boi g >1, mau thire 1a
téng ciia n+k s6 hang dau tién ctia mot cap s6 nhan co cong bdi ¢ >1 thi:
() Phén thirc ¢6 gidi han 1a +0 néu ¢ >¢';

[J Phan thirc ¢6 gidi han1a 0 néu g < ¢ .

) 1 2 .
Vidy 3: lim| ——+———+..4+—— | bing
n+l n +2 n+n
1 1

A. 0. B. —. C. —. D. +o0.

- 2 3

Hudéng din giai
Chon B
1+2+...+ 1 2 1+2+...+
Cich I: Taco) ———— "< — 4= 4 4 B 72777
n +n n+l n"+2 n-+n n-+1
n(n—i—l) n(n+1)
M lim1+22+“'+n:1im 2 :l; 1.m1+22+;+n:hm 2 _1
n +n n +n 2 n-+1 n-+1 2

Va lim( ! + 2 +..+ " j !
a =—.
24 n+1 n*+2 n’+n 2

Group: https://www.facebook.com/groups/tailieutieuhocvathcs/




