Chuong IV: GIOI HAN
Bai 1 : GIOI HAN CUA DAY SO

1.Gié¢i han hiru han caa day sb
1. Pinh nghia:
Dinh nghia 1 :Ta ndi ddy so (un) c6 gisi han la 0 khi n dan téi duong vé cuc néu | u,| c6
thé hon mot sé duong bé tuy ¥, ké tir mot s6 hang nao d6 tré di.
Kihigu: limu, =0 hay u, —0khin— +o

Quy udc thay cho nILrEou“ ta viet tat limu, va hiéu ngam n — +oo.

Vi du 1: Day sé (u,) véi u, L c6 gigi han 1a 0 hay limu_ = Iiml:O
n n

Vi du 2: Cho day s6 (Vn), VGi Vn = %.Chﬁ:ng minh rang, ddy s6 u, =v, —3 c0 gi6i

han 12,0,
Giai:
Taco: lim(v,—3) = lim (3”n+1-3) _ lim %: 0

Vay limu, =0 (dpcm)
Pinh nghia 2 :Ta noi day s6 (vn) cO gidi han 12 s6 a (hay vn dan téi a) khi n — +o0, néu
lim(v, —a)=0. Ki hi¢u: limv, =a hay v, — a khin — +
Nn—+o0

N—+0

2. Mot vai qi¢i han dac biét

2 limi=0; lim—==0vkez,

N—+o0 n N—>+00 n
b) limg" =0 néu [q|<1

¢) Néu un = ¢ (c la hang s6) thi limu,=a= limc=c
N—+o0

N—>-+o0

CHU Y :Tur nay vé sau thay cho nl_imo U, =a taviéttitla limu,=a

1 - (4) 4 :
Vidu3:a) lim—=0, b) Ilm(—j :0’§<1 c) lim3=3
N—+o N N—>-+o0 N—>-+o0
IL. Pinh |i vé giéi han hiru han :
Pinh i 1
a. Néu limu,=a va limv, =b thi
+ lim(u, +v,)=a+b + lim(u, —v,)=a-b
+lim(u, v, ) =ab ¥ |im5=%(b¢o)
v

n
b. Néu u, >0 véi meinva limu, =a thi a>0 va lim,/u, =+/a .
Vidu4: Tim gigi han :
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. 2n?-n+1 b) i vJ1+3n?
a) lim ——— ) lim ———
x>+0 14N x—>+0 1 —5n
Gial :
a/Chia ca tir va mau s6 n® khi d6 ta duoc:
21,3 Iim[2—i+;] lim2—tim®+tim>
. 2n% — 1—1; n n- _ _ n n_«<«<— _
Ilm—n1 :f =lim— T 1 - 1 ~ 110
oo 1 —+1 ||m[2+1j lim = +liml
n n n
lim| ,|=+3
. N1+3n? 7 +3 [nz ) _
b/ lim ——— = |j ;‘ : — V3
n 00 — n—+w
> 1-on -5 I|m(—5j 5
n n

I11. Tong ciia cap s6 nhan 10i vo han.

Pinh nghia: Cap s6 nhan v6 han (un) ¢6 cong boi g, vai |g| <1 duogc goi la cap so nhan
[Ui v6 han.

Tong cua cap so nhan lui vo han (u,) dugckihigula S=u, +u, +u; +...+u, +....

% (g <1)
—-q

S:
1

V. Giéi han vo cuc
1.Dinh nghia:
Day so (un) €6 gidi han +ookhi n— +o0, Néu un €6 thé 16n hon mot s6 duong bat ki, ké tir
mot s6 hang nao do tro di. Ki hi¢u: limu, =400 hay u, — +o0 khin — +o0
Day s6 (un) duoc goi 1a c6 gidi han —o khi n—>+00 pdy lim(-u,) =+
Ki hi¢u: limu, = —oo hay u, — —o0 khi n — +o0
Nhan xét: limu, =+ < lim(-u,) = —©
2. Mot vai gioi han dac biét:
a)lim nk=+w0Vvéi k nguyén duong;
b)lim g"=+w néu g>1.
Vi dy:a) limn® = +o0 b) lim5" = 4o
3.Pinh Ii:
binh Ii 2:

a)Neu lim u, =a va lim vy=+00 thi lim—==0.
A%
L . . e ..U
b)Neu lim un=a>0, lim v,=0 va vn>0 v&i moi n thi lim— =40
A%

n

¢)Néu lim un= -+ va lim vh=a>0 thi lim upVs=+oo
Vidy 6: Tinh  a)lim(n’ —3n+2) b)  lim
Giai :

2n+5
n.3"
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Taco : lim(n® -3n+2)=lim nz.(l—%Jr%j(ddt N ¢ Sé mii cao nhdt 1am nhan ti chung)

limn? = 40 Iim(l—§+%j:1>0

n n
~ - 2 - 2 3 2 —_ —_
Nén Ilm(n —3n+2):llmn .(1——+—j—+oo.l—+oo
n n
5 .. 5
2+— lim(2+-)
. 2n+5 . 2
b) lim=——=lim—N=—1 N =" =0
n.3 3 lim3 +00
% LUYEN TAP
Bai 1 : Tim céac gidi han sau
. 6n-1 . 3n*+n-5 . 3"4+54" . A9 —n+1
a. lim b. lim———— C. lim d. lim———=
3n+2 2n“+1 4" 42" 4n-2

Giai :
f(n)

Gigi han cia ddy s6 U, = ) trong do f(n) va g(n) la nhitng da thirc an n.
n

**Cach gidi : Chia cd tir vd mdu cho n ¢6 sé mii cao nhdt , sau dé dp dung céc cong thizc tinh
gioi han

1
-4
6n-1 . n 6-0 9

a. lim =lim = =
3n+2 (3 2) 3+0
+7
n
3 1 5
b 3n2+n—5_I NTnz 3
' n+1 1 2
2+F
o o F(n) N La s
Gioi hgn cua day so U, = trong do f(n) va g(n) la nhirng da thirc an n nam ¢ mii
n

**Cach gidi : Chia cd tiz v mdu cho iy thira c6 co sé cao nhat trong day so .

3Y' 3\
= 5 lim| = lim5
. 3"4+54" (4} - |m£4j ~im 0+5
c. lim =lim = = =5

a2 1+[2jn limi+ Iim[sjn 1+0
4 4
2 . 1 1
; \/n (9—+2j Ilmn,/9——+—2
d) lim il n+1:“m = - n_n =§
— 4n-1 lim(4n-1) 4

Bai 2 : Tinh céc gidi han sau
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a) lim(n®+ 2n? —n +1) b) lim(-n? + 5n — 2) ¢) lim(vn*~n-n)
Giai :
i 3 2 —1li 3 2 1 1 v LA~ AN
a)lim(n® + 2n° —n +1) =limn°(1+ — — — +—) = +o0.1=+00 ('dat n c6 so mii cao nhat lam
n n
nhan ti chung)
p)lim(-n2 + 5n — 2) = limn?(—1+ > —2) = to0.(~1) = 0
n n
c) Taco
2 N 2 _
on_no N =n-MNT=NHN) N e them Twong lién hop)
Jn®=n+n Jn®=n+n

Il
|
|

. =l . -1
I. 2— — :I e — :I -
im(vn*-n-n) m(mﬂl] Im 1

1-—+1

5

BAI TAP TU LUAN:
Bai 1:Tim cac gioi han sau:

5n° —n _ lim \1+9n° . 2n°—n

A =Ilim C =Ilim

1-n? 3-2n 1-n®
_ 2 _ n n
D= "mw E_lim_2t°
2n" +1 3.2"+4.5"
Bai 2: Tinh cac gi¢i han sau
A=lim(n* =3n°®+n-5) B =lim(-2n°® +5n+1)

C =lim(vn*~n —n) D=lim>_+2

n
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