CHUONG 1V: GIOI HAN

I. GiGi han cua day sé

Gidi han hiru han Gidi han vo cuc
1. Gidi han dac biét: 1. Gidi han ddc biét.

.1 : i - im n* = *
lim ==0; lim i:O(keD+) nl_')Too\/ﬁ oo Iim n™ = oo (ke )
n—+o N Nn—+o0 nk

o . lim q" =+ (q>1)

lim g :O(|q|<1); lim C=C N—>+o0
N>+ n—>-+o0 2. Dinh Ii:

2. Dinh li : 1
a) Néu lim un = a, lim va = b thi @)Néu lim|uy| =+ thi lim—==0
elim(Uun+v)=a+b Uy
elim(Un—vy)=a-b . I _ S im dn _
o Ilm (un.vn) — a.b b) Neu Zlm Un — a, Ilm Vn = lLOOth| Ilmv—— 0
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olimi=§ (néu b =0) ¢) Néu lim un =a =0, limv, =0

n thi li U, _ [+ neaa.v, >0
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“m\@:\/g d) Néu lim un = +oo, limvy, = a
¢) Néu ‘un‘ <v,,¥vh va limv,=0 thi lim(un.ve) = +oo ned a>0

- ' -0 ned a<0
thi limu, =0
d) Néu lim un = a thi ”m‘un‘ =ld * Khi tinh gidi han cé mot trong cdc dang vo dinh: % ,

3. Tong cua cdp so nhan lui vo han

w b} 7 . b} ’ ? A .
S= s+ g+ e - = 1u1q (|q| <1) — oo— o0, 0.c0 thi phdi tim cdach khw dang vé dinh.

Mt s6 phwong phdp tim gidi han ciia ddy sé:
e Chia ca tir va mdu cho luy thira cao nhat cua n.

vD: a) limL _jim
2n+3

b) li =
B =2
n
C) Iim(n2—4n+1):Iimnz(l—eriJ:Jroo
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e Nhin lwgng lién hop: Ding cdc hang dang thirc
(Va-b)(va+vb)=a-b; (Ya-¥b)(Ja? + ¥ab+Jo?)=a-b
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Khi tinh cdc giéi han dang phan thikc, ta chii y mét sé trwong hop sau diy:

e Néu bdc ciia tir nhé hon bdc ciia mau thi két qud ciia gidi han dé bang 0.

o Néu bdc ciia tir bang bdc ciia mau thi két qua ciia gidi han dé bang ti s6 cdc hé s6 ciia lup thira cao nhat
clia tir va ciia mau.




e Néu bac cua tu lon hon bdc cua mdu thi két qua cua gioi han do la +conéu hé so cao nhat cua twr va mau
cung ddau va két qua la —oo néu hé so cao nhat cua tw va mau trdi dau(ta thuwong dat nhdn tw chung cua tu,

mau riéng).

Bai 1. Tinh c4c gi6i han sau: (Chia ca tir vd miu cho n® véi s6 mii a cao nhat Hodc dit nhan tir chung)

1) lim(n?-n+1). BS:+w
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Bai 2. Tinh cac gidi han sau: (Chia cho liy thira cé co

n
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4+3"
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Bai 3. Tinh cac gidi han sau: (Tir & dang vo cung +vé cung; Miu & dang vo cung + vo cung ;bic ciia tir va
mau bang nhau thi ta chia cho s6 mii cao nhat ctia tir hoic mau)

Van? +1+2n-1

1) lim bS: 2
Vn?+4n+1+n
2 — —
2) lim¥T+3-n-4 bep

\/n2+2+n

Bai 4. Tinh cac gidi han sau:

\4n? +1+2n
VN2 +4n+1+n

3) lim

bS: 2

- Néu bai toan c6 dang: + Vo cling — vo ciing khong c¢6 mau (hé s ciia n bac cao nhat gidng nhau).
+ Ca tir va mau ¢ dang: V6 ciing- vo cing. (hé s6 ctia bac cao nhét giéng nhau)

Thi ta nhan lién hop c6 cin bac 2,3 rdi chia cho lily thira ¢6 s6 mii cao nhat

- Néu bai toan & dang v cing + vo cung thi kq 1a vo cung ta ddt nhan tr chung c6 mii cao nhit rdi tinh gi6i
han. Hodc hé sd cua n bac cao nhat khac nhau ta chia hodc dit nhan tu chung.
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II. Gidi han cua ham sb

10) lim

11) lim DS: -0

ps: -1/({3-1)

Van? +1-2n-1
Vn?+4n+1-n

12) lim pS: -1/2

Gid¢i han hiru han

Gidi han vo cuc, gidi han & vo cue

1. Gidi han dac biét:

[im x=x,;
X—)XO 0
lim c=c (c: hang s6)
X—)XO
2. Dinh li:
lim f(x)=L
£ X=X,
9 Neu lim g(x) = M
X—>Xy
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X—)X0
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* i m=£ (néu M #0)
=%, 9(X)
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b) Neu < |im f(x)=L thi
X—>Xo
*L>0* lim f(x) =L
X%X0
¢) Néu lim f(x)=L thi
X—)X0
lim | f ()| = L]
X=X,
3. Gidi han mot bén:
lim f(x)=L
X—)X0
< lim f(x)= lim f(x)=L
X=X, X=X,

1. Gidi han dac biét:

I‘:+oo; lim x
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= lim
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2. Dinh li:
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X—=>Xq
lim g(x) ==
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= +o0

a) Néu thi: *
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-0 negL. lim g(x)<0
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lim f(X)g(x) =

X=Xg

lim f(x)=L=0

X—=>Xg

lim g(x)=0

X—=>Xg

[im f(x)
x—>% g(X)

thi:

+o0 ned L.g(x)>0
—oo ned L.g(x)<0
Khi tinh gioi han co mot trong cac dang vo dinh:

0.00 thi phai tim cach khir dang vo dinh.

M@t sé6 phwong phdp khir dang vé dinh:

0
1. Dgng —
ang 0
_ i POX) . o _ _
a)L= lim voi P(x), Q(x) la cdc da thirc va P(xo) = Q(Xo)=0
X=X, (X)

Phan tich cd tir va mdu thanh nhdn tir va rit gon.
x>-8 (x=2)(x® +2x+4) mx2+2x+4_g_

VD: lim =lim =
x22x2 _4 x-2 (X=2)(X+2) X+2 4

X—2

b)L= lim % v6i P(x0) = Q(Xo) = 0 va P(x), O(x) la cdc biéu thirc chira cin ciing bic
X

X=X,




Sir dung cdc hang dang thire dé nhdn lwong lién hop & tir va mau.
Vo tim 2 VAX g @A) efan) 1
x—=0 X x—0 X(2+'/4—X) X—>02+«/4—X

cL= Ilim P() véi P(x0) = Q(Xo) = 0 va P(x) la biéu thirc chiva cin khong dong bic
x—%, Q(X)

AN

Gid sit: P(x) = Yu(x) ~Jv(x) voiIu(xy) = Yv(x,) = a.

Ta phén tich P(x) = (R‘Vu(x) —a)+(a—£‘/v(x)).

D fim L= x |im(*3/x+l_1+1_ 1—xj
X

x—0 X x—0 X
= lim ! + ! _1 + 1.5
x>0 %/(x+1)2+§/m+1 1+J1-x) 3 2 6
o P(x) .. ., . Y 3.X . L
2.Dgng —: L= lim voi P(x), Q(x) la cac da thirc hodc cdc biéu thirc chira can.

0 X—>to0 Q X
— Néu P(x), O(x) la cdc da thirc thi chia cd tir va mdu cho luy thira cao nhdt ciia x.
— Néu P(x), Q(x) co chira can thi co thé chia ca tir va mau cho luy thira cao nhdt cua x hodc nhan luwong lién

hop.
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2x2 +5x—3 2t T2
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3. Dang co— co: Gidi han nay thwong co chira can 3

Ta thuong swr dung phwong phap nhan luwong lien hop cua tw va mau.

vor i Wik )= tim DX 1
X—+0 X—>+00 \/E‘I' \/; X—+0 l+ X+ \/;

4. Dang 0. co:
Ta ciing thuong sw dung cdac phwong phap nhw cdac dang o trén.

VD: lim (x=2), |—2— = Iim “X‘Z'&Jﬁ:o
x—2" X2—4 x52° x+2 2

Bai 1. Tim cac gi6i han sau:
+ Khi thay x=a vao f(x) thady mau khac 0 thi gi6i han bang f(a).
+ Khi thay x=a vao f(x) thdy mau bang 0 tir khac 0 thi gi6i han bang .

1) lim (X2 +x). BS: 12 . ( ﬂj
x-3 sin x—Z
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Bai 2. Tim cac gidi han sau: (Khi thay x=a vao f(x) thay tir =0; mau =0 ta rit gon mat nhan tir roi thay tiép toi
khi méu khac 0 1a xong), con néu mau =0 tir khac 0 thi kq 14 oo
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