Giup hoc sinh tw hoc Toan — Bién soan: D6 Cao Long

PHAN LOAI MOT SO GIOI HAN CO BAN THUONG GAP VE DAY SO

. . . ) .1 2 o1
e Vi ¢ 1a hang so, ta ¢6 |lime =c; lim—=0. Tong quat hm%:o,(kZI).
n n

e V6i 86 thyc ¢ thoa |g| <1 thi limg" =0.
o Cac phép toan trén cac day c6 gidi han hitu han (Xem dinh ly 1, SGK)
e Phép toan trén diy sb c6 gidi han vo cuc (limu, = +o0)

limu, =a
limu, =a .u ) . u .,
_ =lim—*=0{ (limv, =0 = lim— = {ddu cha a} o
limvy, =40 v, Y

v, >0,Vn=0

Dang 1: Giéi han diy s6 u, :M ,trong d6 f(n),g(n) la cac da thirc an so n.

g(n)

Cach giai : Chia (cac s0 hang) cua ca tir va mau cho Iliy thtra ctia » ¢6 s6 mil cao nhat trong
day u,, sau do dung cac két qua néu trén dé tinh.

3
Vidg 1: Tinh L, = lim 2% —"*1
4n° —=3n" +2
e . e 30 =Tn+1 ;
Gidi: Khi n — +oo thi n # 0 nén chia ca t&r va mau cua W cho »’ ta duoc
n’=3n" +
3n3_ﬁ+i 3_l+i
3 3 3 2 3 _

L=lim o n - n’ ' 370403

4n’ 3n* 2 4_24_3 4-0+0 4

n3 n3 n3 n n3

(Ghi ch: lim L = lim— = lim > = lim % = 0)
n n n n

3n" —8n°+3

5n®+n’ +2n

Nhan xét: SO mii cao nhat cuia z trong gidi han trén 1a #* nén ta chia ca tir va mau cho #°.
Gidi:

Vidyu 2: Tinh L, =lim

37 8 3 3.8 3

T8 8 2 8 —
L=lim2 2 n* _ypn n’ A" _0-0%0_

5n° n’ 2n 5 1 2 5+0+0

st st s tost T

n n n n n

5
Vidg 3: Tinh L, =lim 0 t27+4
n°+4n+3

Nhan xét: SO mil cao nhat ctia z trong gi6i han trén 1a #° nén ta chia ca tir va mau cho n’ .
Gidi:

-3n° 2n 4 2 4
+—+—~ B+ +—
L, =lim—2 1N _lim n__n_.
n~ 4n 3 1 4 3
St st—s st it s
o on n nwonoon
—3+—2+i
4 5
Vi hm(—3+%+i5j=—3<0 va 11m[i3+i4+%j 0 nén L, =lim n_n _—_
e O 1. 4.3
3 4 5
nwonon
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Céc em hoc sinh can luu y: Khong dugc viét theo cach sau

Vi day sO u fgni , trong d6 f(n),g(n) 1a céc da thirc an s6 n, ta ¢6
g(n

& Néu bac{f } > bac{g thi limu, =to0;

& Néu bac{ }

))
< bac{ } thi limu, =0;
& Néu bac{f( } bac{ } thi limu, =c =% (hang s6 khac 0). Trong d6 a 1a hé sb

ctia n ¢6 s6 mii cao nhit trong f (n) ; d6 b 1a h€ s0 cua n c6 sO mil cao nhat trong g(n) .

Dang 2: Giéi han day s6 u, = /() ,trong d6 f(n),g(n) 1a cac biéu thirc c6 chira can.

g(n)

Ta biét, da thirc p(x) =ax" +a,_x""+.+ax+a, cobaclak;
Ta quy udc (dé dé tinh todn, khéng phdi la kién thirc chudn ):

2 . a1 K
Biéu thu’c\/akxk +a,_x""+..+ax+a, c6bacla 5;

Biéu thic %/akxk +a,_ x""+..+ax+a, cobacla g

Vi du:

Pa thlﬁ:cp(x) =4n° =3n* +2n c6 bac 1a 6;

Biéu thircv/3n® +2n+1 c6 bac 1a %:1; n’+3n+7 cobicla %

Véi dang nay ta ciing giai nhu Dang 1, tirc 1a chia ca tir va mau cta ddy s6 cho n c6 bac
cao nhat.

Chuy: n=+n*; n* =~n* va n=3n’; n* =n** dung dé dua cac lily thira vao trong
dau can.

Chénghan' nn+ =\/ *(n+1) =t +n n?3n+2 \/ n+2) =3n" + 21" ;

2n 3 n

3 = _5

n+\n* +2n+3
3-+2n +1

Vidu 4: Tinh L, =lim

Nhap:
. 2 . ,
Cin vn* +2n+3 c6 bac bang ) =1; n c6 bac bing 1 nén bac cao nhat ctia n++/n” +2n+3

1a 1; v2n* +1 cobacla 1 nén 3—+2n* +1 ¢d béc cao nhat1a 1.
Viy ta chia c tir va mau cho n' =n=+/n* dé tinh.
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Gidi:

n Nn*+2n+3 - n’+2n+3 2 3

Taco L, =lim2 L =lim L =lim nn
3 _N2iel 3_ [ 3yl
n n n n’ n n’
Suy ra L4:1+\/1+O+0: 2 — 2.
2+0 /2

2n+n*+3n+2
1+n3n+4
Nhap:

Béc cao nhat cta 2n++/n’ +3n+2 12‘1%:1,5,

, 3
bac cao nhat ctia 1+ny3n+4 =1+ n*(3n+4)=n* +3n’ +4n 1a =.
. =14 P e d) = e S v 122

Vidu 5: Tinh L, =lim

e x L g [ 3 A i . 3
Vay ta chia ca tir va mau cua diy so6 cho v/n’ (co bac bang 5)

Gidi:
2n \/n +3n+2 n P +3n+2 1 3 2
L, =lim =lim—2 n = lim—" n_n
nJ3n+4 1 [3n°+4n 1
—+ 3 — 43+
i P "
20414040 1
Suyra L, = =

\/6+\/3+0 _ﬁ
J-3n" +2n+1

2

Vidy 6: Tinh L, =lim
n +3n+7

Nhap:

A A 5 \ 7 A A 5 X \ A A
Béc cao nhat cua 3/-3n" +2n+1 1a 3 ; bac cao nhat ctia mau 1a 2, suy ra bac cao nhat trong

< 1 ! oua A T /
day la 3 Vay ta can chia ca tir va mau cho /n’ .
Gidi:

AV=3n" +2n+1 -3 +2n+1 +2n+1 3_3+3+
i .

=lim =1lim

Taco L, =lim

n’ 3n 7 X X 1 1
3,—+3 +3,— 3—+33—+7 *+3 — *7
o 2 1 3 Ca 1 1 n
Vi lim J-3+—+ —7 =3/-3+0=3-3<0 va lim 3—+3.3—4+7.3—7 =0 nén
n n n n
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Dang 3: Gi6i han ddy u, =/ (n) £./g(n), trongdé f(n),g(n) 1a cic da thirc 4n so n.

St dung phép bién ddi ding biéu thirc lién hop nhu sau.

~ _(\/f(”)_\/g(n))(\/f(”)"'\/g(” ) f(n)-g(n)
) J7 () + g (n) Fn)+g(n)

(V27 ()2 () r(n)-g(n)
7l ist)- V7 (n)=fs(n) /()2 (n)
{Dung hiang dang thirc (a - b)(a + b a’—
Khi d6 ta dwa duoc dang nay vé Dang 2.

Vidy 7: Tinh L, = lim(\/nz +n+3 —n)

||
@‘

(38
-

Gidi:
2
(\/n2+n+3—n)(\/n2+n+3+n) (\/n2+n+3) —n’ 24 n+3—n
L =lim — lim —lim 2 A0
' (\/n2+n+3+n) NP +n+3+n NnP+n+3+n
L, = lim—"13

Nt +n+3+n

{Nhép: Ca tor va mau deu cé bac cao nhét bang 1, nén ta chia ca tir va mau cho n' =n}

E+E 1+§

L=lim—" 7 _lim = lim n 10 1

1+—
= /7 ~J 2
n“+n+3 n“+n+3 1+1+i+1 1+0+0+1
n n’

P
n
Vi dy 8: Tinh nghm( 3n? +2n+1+n\/_)

Gidi:
2
(\/3n2+2n+l+n\/§)(\/3n2+2n+l—n\/§) (\/3n2+2n+1) —(nﬁ)2
L, =1lim =lim
\/3n2+2n+1—n\/§ \/3n2+2n+1—n\/§

3n® +2n+1-3n? _lim 2n+1

\/311 +2n+1—n\/_ \/3n2+2n+1—n\/§

{Nhap: Ca tir vd miu déu c6 bac cao nhat bang 1, nén ta chia ca tir va mau cho n' =n}

2—” 1 2+l 2+l

L, =lim \/# = lim —— L = lim L
3 +2n+1 3 \/3’1+2’4+1_ﬁ 34241 3

n n n’ non

Vi lim(2+lj=2+0:2>0Vélim( /3+2+——\/_J V3+0+0-/3=0, vado
n n n

1

2 1 2 1 . 2+
3+ 24— >3 nén ,[3+Z+— —3>0,Vn. Suyra L, =lim 1 = o0
n n n n 2 1

3+—+—2—\/§
n n
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‘ Dang 4: Gi6i1 han cta day c6 chira sO mii la n

Luu ¥ cac phép bién doi:

a :(2] ; a"b" =(ab)" ; limg" =0 néu |g|<1.
b" b
Vi dy 9: Tinh L, = lim 22>

5-7.3"

Nhdn xét: Trong cac liy thira 2",3" thi 3" c6 “co s6” bang 3 13 co sd 16n nhét. Vay ta sé& chia

ca tir va mau cho 3" va sir dung tinh chat néu trén dé tinh.

Gidi:
2n 3" ( ]n
n n T+4T —| +4
L=lim 2t iy 3 3 i3 _0+4 _ 4
5-7.3" 1" 3" 1Y 5.0-7 7
5.—=7.— 50— =7
3" 3" 3
Vi % <1;l <1 nén lim(gj =1im£lj =0.
3 3 3

Nhdn xét: Dé giai cac bai toan tim gioi han dang nay, chung ta chia ca ti va mau cho liiy
thira c6 “co s0” 16n nhat.
3.2"-5.7"

4"+3.5"
{Nhép: Trong céc lily thira 2",4",5",7" thi lily thira ¢6 co sd 16n nhét trong diy trén 1a 7"}
Gidi:
Chia ca tir va miu cua diy sb da cho cho 7" ta co:

Vidu 10: Tinh L, =lim

3 211 5 7n 3.2_5.z 3(3) _5
L,=lim>==—>" —fim— L 1" —fjm——,
4n+3.5n 4)1 5)1 4 n 5 n
—+3. —| +3.| =
7)1 7)1 7 7
Vi 0<g;i;§<l nén lim g =lim i =lim Bl =0 nén
7 7 7 7 7

7
, 2 (4 5Y) N
hm(& 7) —5}:3.0—5:—5<0 va llm{(7j +3.[7j }=0+3.0=0 dong thoi

(2] -
Suyra L, =lim =—o0 . {Theo dinh 1y 2, tr117, SGK}

5 =5)

Dang 5: Su dung cac Pinh ly ve gidi han.
: limu, =a
lim un =a Cu . Lu . )
. = lim—= =0}, |limv, =0 = lim— = {d4u cha a} o
limvy, =400 v, Y
v, >0,Vn=0

Vi du 11: Cho cac day (u,),(v,) thoa man limu, =-3; limy, =+
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vav, #0,u, <-3,VneN.Hay tinh cac giéi han sau

u +2 2u v +5
a) L, =lim—2— b) L, =lim 4 ¢) L, =lim—=2
) 11a I/ln—3 ) 116 3+un ) 11c 2—3\/"
Gidi:
2) L”a=hmun+2_hmun+hm2_—3+2_l

u -3 limu —lim3 -3-3 6
b) Vi lim2u, =lim2.limu, =2.(—3)=—6<O va lim(3+un)=1im3+limun =3+(—3)=O,
dong thoi u, <-3,VneN nén u, +3<0,VneN,

un+2:

Suyra L, =1lim +00.

u,—3
Nhdn xét: Véi bai b) nay, néu khong chti y dén u, +3<0,VneN va lim(2u,)=-6<0 thi
mdt s6 em hoc sinh sé& di dén két qua L,,, = —oo (Sai).

n

¢)Do v, #0,VneN nén chia ca tir va cia mau cho v, , ta duogc

-3 — -3 n n

1% 1%

n n

2-3v,
v, 5 5
v v M 10 2 5
L, =lim Vo Vo i Ve TP D limy, =+o0 nén lim—=Ilim—=0 .
vn 2 0_3 3 Vv Vv

2
v
Bai tap tu luyén

Bai 1: Tinh cac gioi han sau
4n® +12n-1 3n’ —2n* +7 4+n’-3n"

a) lim—————— b) lim ¢) lim
) n* +5n° —6n* ) 6n® —n’ +2n+3 ) 7+n’ +8n’
Bai 2:
. onNnt+n+1 o 2-3n*+1 . 3n—4Vn+2
a) hmz— b) im—— C) hmz—
3n°-2n+12 2n+3 2n° +3n+1

Bai 3: Tinh céac gidi han sau

a) lim(\/4n2+n+2—2n) b) 1im(n+\/n2+n+7) C) lim(2n—\/n2+n+2)
d) lim(\3/n3+2n+1—n)

Bai 4: Tinh cac gioi han sau

a) lim2+—5 b) limu c) lim?)_i
4" —6.5" 43" -5.4" 4.5"+5.6"
Pip sb:
la) —% 1b) 0 Ic) —o0
2a) 0 2b) —o 2¢)0
3a) i 3b) +o 3¢) 4o 3d)0
4a) —é 4b) 0 4¢) —oo

Chiuc cdac em hoc tot !
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