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Hoc la thich ngay!

BAI GIANG: GIOI HAN CUA DAY SO VA HAM SO
CHUYEN DPE: GIOI HAN - HAM SO LIEN TUC
MON: TOAN 11
GIAO VIEN: NGO HONG QUAN

v’ Hiéu dwoc khdi nhiém gidi han cua day so, gioi han ham so.
v’ Tinh gidi han cua day so, gidi han ham so.

. GIOT1 HAN CUA DAY SO

q

Day s6 (u,) c6 gi¢i han 12 0 khi n dan téi duong v cuc néu |u, | 6 thé nho hon mét s duong bé tuy y ké
tir mot s6 hang nao d6 tro di, ki hiéu:

lim u, =0 hodc u, — 0 khi n— +oo.

N—+c0

Vi duy: Day s6 (u,) , u

n

1 1
=0 co: u, =1 umzﬁzo,]; U =——==0,0%;...

Kihi¢u: limu, =0.

nN—+o0

Day s6 (u,) c6 gisi han 1a sb thuc a khi n dan t6i duong v6 cuc néu lim (u, —a)=0, ki hiéu

N—+c0

lim u, =a hoac u, -»a khi n—+w.

N—+w

Vi du: Déy sé (u,) | un=1+1 c6: u, —>a thiu —a—0.
n

Suy ra 1+1—a—>0, ma 1—>O khi n — +<0.
n n

pé 1+1—a—>o thi 1-a—0 khi n >+ =a=1.
n

Vay u, =1+1—>1 khi n —+4c0.
n

Day s6 (u,) c6 gi6i han 1a +oo khi n—+o0 néu u, c6 thé 16n hon mét s6 duong bét ki, ke tir mot s hang
nao do6 tré di, ki hi¢u:

limu, =+ hay u, = +c khi n—+c0.

N—o0

Day s6 (u,) c6 gi6i han —oo khi n—>+o0 néu lim (—u, )=+, ki hiéu:

N—+o0

limu, =—c0 hay u, - —oo khi n—+oo.

nN—+o0
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Vi du:
+) Day s6 (u,):u, =n* c6 u, =1;u,, =100;u,,, =10000;...
C6 u, =n* - +oo khi n—+o.

+) Day s6 (u,):u, =—n’ ¢6 lim(-u,)=lim(n*) =0

n—oo n—oo
Suy ra u, =—n’ ——oo khi n—+o.
Quy tic tinh giéi han hiru han:

Néu limu =a va limv, =b thi

n—+ow N—+oo
lim(u +v )=a+b; lim(u —v_ )=a-b;
na+oo( ] n) n~>oo( ] n)
. . ua g
lim (u,-v,)=a-b; lim —~=— néu b=0.
Nn—-+o n»+oo\/n b

Néu u, >0 véimoi n va limu =a thi a>0 va lim ,/un —Ja
n—-+oo n—+o0

Quy tic tinh giéi han vo cung:

A . T o : Y
Neu limu,=a va limv, =40 (hoac limv, =—c0 )thi lim —~=0.

N—+o0 N—-+o0 N—>+o0 n—+o V
n

A - . 3 - . |
Neu limu, =a, limv, =0 va v, #0 vdi moi n thi lim —*=oo.

n—>+o0 n—>+o0 N—>+o0 Vn
Néu limu, =0 va limv, =a=0 thi limuyv, =o.

Nn—>+o0 n—>+00 N—>+0

M@t sé giéi han can nhé:
lim(n*) =0 (k>0); |im(ik)=o (k >0)
N—o0 nN—o0 n
o]0 (gD Y L
()7, (o () ki o<
ﬂnlim [sin(n)] va Lim[cos(n)].

Vi du: Trong cac day sb duéi day, ddy sé ndo c6 gidi han bang 0?

n-2 n®-2n 1-2n n?-2n?
nE——— B.U=——F7= CuUu=——= D.U=——F=
5n+3n 5n+3n 5n+3n 5n+3n
Céch giai:
2 2
AU nn-2 n 2

" Bn+3n? 5n+3n’ 5n+3n’

Ta c6 khi n— +oo thi 5n+3n° — +oo suy ra

5n+3n°
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2
Taco n 2:51 ,ma§—>0nén %—)l khi n — +0
5n+3n ﬁ+3 n ﬁ+3 3

2_
Vay limu, =lim n 22 =1.
n—o n->=5n+3n° 3

Vi du: Xét cap s6 nhan (u,) véi s6 hang dau u, va cong bdi g (|q|<1) . Khi d6, tong tat ca cac sé hang ciia

cap s6 nhan bang [:] .

Céch giai:
u (1-9")

Ta c6 tong ctia n s6 hang dau: S_ =u, +U, +...+U_=
Vi|ql<lnén q" — 0 khi n—+oo. Do d6, ta c6

lim SnZIim{ & _(Lan}: U
n—+w n—>-+o0 1_q ]__q 1_q

Cap s trén duoc goi la cap s6 nhan 10i v han va tong cua cap s6 nhan IUi vo han (u,) la:

U

S=u1+u2+...+un+...=1_q (lakd.
Vi du: Cap sb nhan 1;_—1;£;_—1;... c6 tong s=#=1=3_
2'4 8 1_(_1) 3 3
2 2

|
N

tCY 1. GIOI HAN CUA HAM SO

Gi&i han ctia ham sé tai mét diém
Ham s6 f(x) xéc dinh trén (a;b) chira x, c6 gidi han 1aso L khi x dan téi x, néu véi day so (x,) bat ki,
X, €(a;b), x, #X, va x, > X,, tacéd f(x,)—L,kihiéu

lim f(x)=L hay f(x)—>L khi x—x,.
X=Xy

Gi&i han mét bén cta ham sé
Vé co ban, ta dinh nghia giéng nhu gi¢i han cua ham sé tai mot diém.
Piém khac biét:

- Gigi han trai: a<x, <X,, Ki hi¢u lim f(x).
X—>Xg

- Gigi han phai: x, <X, <b, ki hi¢u lim f(x).

X—>Xy
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Gi&i han ctia ham sé tai vo cuc
V& co ban, ta dinh nghia giéng nhu gioi han cia ham sé tai mot diém.
Diém khac biét: x, — oo, f (x,) > L.
Ki higu lim f(x)=L va lim f(x)=L.
x>0 X0
Quy tic tinh giéi han:
Néu lim f(x)=L va limg(x)=M thi

lIimff(x)+g(x)]=L£+M; lim[f(x)-g(x)]=L-M

m%ﬁ(mox lim 700 =L (L20)

Luu ¥: a ¢6 thé I hitu han, vo cuc, a*,a".

M@t sé giéi han can nhé:

. k) _ + . : 1 _
kILrpw(x )=+o(keZ'); m(?j_o (k > 0)
H k) _ : . : k) _
m(x )=+0 (ki2) ; kILrpw(x )=—0 (k12).
Ill. GIO1 HAN DANG VO DINH
o 0]
o8]
Céch lam: Chia ca tar va mau cho luy thira c6 bac cao nhat.
1 3+ 2
2 _ UL N ,
Vidu: lim X=3%+2_ Jim M:% (chia ca tir va mau cho x? va ap dung quy tic tinh gisi han).

X—>+00 2X2 +1 X—>+00 ) 1
v2

Dang %

Cach lam: Phan tich ca tir va mau thanh nhan tir va rat gon.
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Vi du: lim =L Zjim —lim _3
olx?—1 ot (x=1)(x+1) ot x+1 2

Dang o —w

Céch lam: St dung biéu thic lién hop va hang ding thic.

Vidu: Tinh lim (n—\/n2 —4n)

N—-+00

Ta co:

) n*—n®+4n .
lim (n—\/n2—4n)_ lim ————
N> >4 4n? —4n ”*+°°n+\/n —4n

. 4 . 4 4
= lim = lim
N—>+o0 r.]2 _4n nN—-+o0 4 1+\/_
I+, ——— 1+, 1——
n
Vi du: Trong cac day sé duéi day, day s nao cé giéi han bing 0?
n-2 n?-2n 1-2n n?—-2n®
n=— 2 n=— 2 C n:—Z D un=—2
5n+3n 5n+3n 5n+3n 5n+3n
Céch giai:
2 2
n’ — 1_7 _ 1. n*-2n 1_ﬁ 1
lim =lim 5 2 lim =lim T ==
n—o 5n+3n n—w 3 3 n—w 5n+3n n—>oo7+3 3
n n
1 2 1 2
Py 2 _on3 - _
lim272" im0 g im ™2 i jim T2 -
n—w 5n+3n nsw H n—w 5n+3n n>o 5 3 n-w ()
—+3 —+—
n n°~ n
bap an: C.

IV. SU DUNG MAY TiNH CAM TAY
Gi&i han cuia day sé: Xét n — +w©

- Bugc 1: Nhap day sé vao may tinh. Vi dy: u, =3n —Jan? —4n = Nhap: 3x—/ox? —4x
- Budc 2: Nhan nat CALC, nhap gia tri x =10%.

- Buéc 3: Nhan nit “=" va doc két qua.

Gi&i han cta ham sé: Xét x — +w

- Budc 1: Nhap ham sé vao may tinh.

- Bu6c 2: Nhan nit CALC, nhap gia tri x =10".

- Budc 3: Nhan nit “=” va doc két qua.
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Luu y: Ta xét twong tu cho trudng hop x — —oo, khi d6 ta thay x = —10"
Gii han ciia ham sé: Xét x —>a

Truwong hep 1: Ham sb xé4c dinh tai x=a:

- Budc 1: Nhap ham sé vao may tinh.

- Bu6c 2: Nhan nit CALC, nhap giatri x=a.

- Budc 3: Nhan nat “=” va doc két qua.

Truong hop 2: Ham s6 khong xéac dinh tai x=a:
Khi d6, ta bat budc phai tinh cac giGi han trai va gigi han phai.
- Néu )!LTZ[ 1°(X)=)!Lr£l+ f(x)=L thi !(I_F)Tal1 f(x)=L.

- Néu XILT f(x) = XILT f(x) thi ﬂlm f(x).

Gi&i han cta ham sé: Xét x - a~

- Buéc 1: Nhap ham s6 vao may tinh.

- Budc 2: Nhan nlt CALC, nhap giatri x=a—-10",
- Buéc 3: Nhan nut “=" va doc két qua.

Gi6i han ciia ham sé: Xét x — @’

- Buéc 1: Nhap ham s6 vao may tinh.

- Budc 2: Nhan ndt CALC, nhap gia tri x=a+107".
- Buéc 3: Nhan nit “=" va doc két qua.

a Céch doc két qua: Xét cac dang cia két qua:
- Dang 1: Mot s6 rat 16n (VD: 10'°,3.10",...) 1a 4.
- Dang 2: Mot s6 rat nho (VD: —5x10") 1a —oo.

- Dang 3: S6 ¢6 dang k.10™ 1 0..

- Dang 4: Mot s6 thap phan: Dy doan sé d6 gan s6 thuc ndo nhat, sau d6 bAm may dé kiém tra.

V. BAI TOAN VAN DUNG

2
Cau 1: Gisi han caa day (u, ), véi u, = +30+1
(3n-1)
AL B. 4. C.o0. D.4.
3 9
Céch giai:

. A +3n+1 . 4n*+3n+1 4
Taco: limu, =lim————==lim———=—.
n—>0 e (3n-1) n>e9n®—-6n+1 9

Dap an: B.
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Cau 2: Gidi han cua (u,), véi u, :i2+£2+...+£2 la
n° n n
1
Al B. +o C.0 D. =
Céch giai:
n
. 1 n_ 1+2+..+n E(“n)
Taco U”ZF+F+"'+?= 2 =5
n
Suyra limu_ =Ilim i+ +1 I|m2(1+n)—ll n2+n_1
nso N nsw n2 n2 n—w n2 2 now n2 2
bap an: D.
. A 2 2 2 5
Cau 3: Tongvo han S =2+—+—+...+—+... bang
3 3 3"
A.2 B. 8 C.3 D. §
3 2

Céch giai:

Taco S laténg ctia mot cp s6 nhéan IUi vo han véi u, =2;q = % e(-1L1)

Suyra S=—= :£=3.
-q 1_1 2
3 3
Pap an: C.
/ 2
Cau 4: Biét I|m\/g s ), 1 ,aeZ,b lasé nguyén td, khi d6 a+2b bang:]
=0 X% +16— 4 b
Céch giai:

i X +16+4  4+4 4
SN RN Y A

lim——— —Im
0 \[x2 416 -4 x>0 5+J5 X \/x +16 +4

Vay a+2b=4+25=14.
Dap an: 14.

J5-\5-x* xzj
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