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Hoc la thich ngay!

BAI GIANG: GIGI HAN CUA DAY SO - TIET 1
CHUYEN DPE: GIGI HAN. HAM SO LIEN TUC
MON: TOAN 11 (KNTTVCS)

GIAO VIEN: NGUYEN CONG CHINH

v’ Gidi han ciia day so
v’ Cdc phép todn gidi han

Nghich Ii Zeno. Achilles (A-sin, mot nhan vat trong than thoai Hy Lap, dugc md ta la cd thé chay nhanh nhu
gi6) dudi theo mot con rua trén mot duong thang. Vi tri xuat phat caa Achilles 13 A, cach vi tri xuat phat R,

cua riia mot quang dudng co chiéu dai 1 a.

A A, A, A, A, A .
O O @ 9—00
R, R, R, R, R, ..

Zeno |i luan ring, mac du chay nhanh hon nhung Achilles khong bao gid dudi kip rua.

That vay, trudc tién Achilles phai dén duoc vi tri A, = R va trong khoang thoi gian nay, ria di di chuyén dén
vi tri R,, Sau d6, Achilles phai dén dugc vi tri A, = R,, ltic nay riia di di chuyén dén vi tri R,... Ctr nhu vay,
Achilles khéng bao gio dudi kip rua.

Zeno (490 - 429 trudc Cong nguyén) 1a mot triét gia Hy Lap, dén tir thanh phd Elea (mién nam nuéc Y ngay
nay). Trong sb cac nghich Ii cia Zeno, nghich li Achilles dudi ria dugc coi 1a da thuc day su hinh thanh khéi
niém giodi han, mot cong cu thiét yéu cia toan hoc, dugc sir dung dé nghién ciru cac qua trinh lién quan dén
su vO han.

&2 1. GIOI HAN HI'U HAN CUA DAY SO

HP1: Nhan biét day sb c6 gidi han 12 0

Cho day sb (u,) Vvéi u, :%.

a) Biéu dién nam s6 hang dau cua ddy sb nay trén truc so.
b) Bit dau tir s6 hang nao cua day, khoang cach tir u_ dén 0 nho hon 0,01 ?
Céach giai:

;u5:__

5

1
a) u, =-Lu, =§;u3=—§;u4 =

1
4
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b) Taco uy, =0.01 suy ra bat dau tir s hang thir 101 khoang céch tir s6 hang dén 0 nhé hon 0.01
Két luan:
Tandi day sé (u,) 6 gisi han 1a0khi n dan téi duong vé cuc, néu |u, | c6 thé nhd hon mot s6 duong bé tuy

¥, ké tir mot s6 hang nao o trg di, ki hiéu lim u, =0 hay u, — 0 khi n—+o.

Vi du 1. Xét day sb u, :i2 . Giai thich vi sao day s6 nay c6 gigi han la 0.
n
Céch giai:

Day s6 nay c6 gisi han 120 , bdi vi |u, | = iz ¢6 thé nho hon mot sé duong bé tuy y khi n du Ién. Chang han,
n

de

u,| <0,0001 tirc Ia iz <10, tacan n? >10000 hay n>100. Nhu vay, cac s6 hang cua day ké tir s6 hang
n

thir 101 déu c6 gia tri tuyét d6i nho hon 0,0001.

Cha y. Tir dinh nghia day s6 c6 giéi han 0, ta ¢ cac két qua sau:

.1 LIS A oA A
- lim = =0 véi k la mét so nguyén duong;
n—+w N

- limqg" =0 néu |ql<1;
nN—+o0

- Néu |u,|<v, véimoi n>1va limv, =0 thi limu, =0.

-1
Luyén tap 1. Ching minh rang  lim # =0
Céch giai:
Céch 1:

Chonn=10tac6 u =ﬂ =-1,69-10"° — 0 nén tachon £=1,69.10"°
10 310

(-1

Day s6 nay ¢6 gisi han 14 0, bgi vi |u,|= 3 ¢6 thé nho hon mot s6 duong bé tuy y khi n du lon

Chéng han, dé

u,| <1.69x107° ta can n>10. Nhu vay, cac s hang cta day ké tir s6 hang thtr 11 déu c6 gia
tri nho hon 1.69x10°°
Céach 2:

<1

(-
n - 3I’1

_ (_1)n—1
3|']

Xét u, = = |u,|
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n-1
Ma 3%—)0 khi n—>+o0 nén lim D =0

n—+o 3"

HD2. Nhan biét day sb c6 gisi han hitu han

Cho day sb (u,) Vvéi u, _NHEDT g day sb (v,) xac danh bsi v, =u, —1. Tinh lim v,
n N—>+o0
Céch giai:
Vp =U, —1= n+ ) -1= ) - &Y — 0 khin — 4w
n n n

Dovay limv, =0

N—+oo
Két luan:

Ta n6i ddy s6 (u,) c6 gi6i han 1a s thuc a khi n dan téi duong vé cuc néu lim (u,—a)=0, ki hiéu

N—+o

limu, =a hay u, - akhi n—+o.

Vi duy 2. Xét ddy s (u,) véi u, _2n+l Chang minhrang limu, =2.
n N—+00

Cach giai:
_(2n+)-2n 1

2n+l 2 50 Khi n— 0.
n n n

Tacou,—-2=

Dovay limu, =2.

N—+oo

Chay. Néu u, =c (clahangsd) thi limu_ =c.
n

>+

n

. Chting minh rang limu_ =3.

N—-+o0

Luyén tap 2. Cho ddy s6 (u,) véi u, = 3

Céch giii:
un —3:&_3
2" 2"

Dovay limu, =3

nN—+o0

_3x2-1-3x2 :;—;L—>O khi N —> +o0

Van dung 1. Mt qua bong cao su duoc tha tir d6 cao 5m xubéng mot mat san. Sau mai 1an cham san, qua
bong nay 1én d6 cao biang % dd cao trudc d6. Gia st rang qua bong ludn chuyén dong vudng goc véi mat san
va qué trinh nay tiép dién vo han lan. Gia st u_ 1a d¢ cao (tinh bang mét) ctia qua bong sau lan nay Ién thi n
. Chtmg minh rang day s6 (u, ) c6 gi¢i han 130 .

Céch giai:

A 5 5 z X= A b )Y A A A z A A z Y 2 "
D¢ cao ctia qua bong sau moi lan cham san tao thanh cap s6 nhan c6 s6 hang tong quat la: u, = Sx(g)
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n

Ta co: (%} — 0 khi n—+o0 suy ra 5(%) — 0 khi n—+o0

Dovay limu, =0

N—+0

@ Il. PINH Li VE GIOT HAN H(PU HAN CUA DAY SO

HD3. Hinh thanh quy tic tinh giéi han

Cho hai day s6 (u,) va (v,) véi u, :2+%,vn :3—%.
Tinh va so sanh: nliq\w(un +V,) va lim u, + lim v, .
Céch giai:
Taco: u, +V, =2+1+3—E:5—l

n n n

Do dé lim (u, +v,)=5

nN—+c0

limu, =2, limv, =3

nN—-+oo N—-+o0

Vay lim (u, +v,)=limu, + limv,

N—+o0 N—+o0 N—+o0
Ket luan:

a) Néu limu =a va limv, =b thi

N—>-+o0 n—-+o0

lim (u,+v,)=a+b; lim(u,-v,)=a-b;

lim (u,-v,)=ab; lim “—“=% (khib=0).
n—>+o0 n—>+o0 Vn

b) Néu u, >0 véimoi n va limu, =a thi a>0va lim \Ju =+/a.

nN—+w N—+o0

2
Vidy 3. Tim lim -1+
nowo 207 -1

Pé tinh gigi han cua diy sé dang phan thic, ta chia ca tir thire va mau thire cho luy thira cao nhat caa n, rdi &p
dung cac quy tic tinh gisi han.

Céch giai:

Ap dung céc quy tic tinh gigi han, ta duoc

1+1+i Ilm (1+1+12J

2
. n“+n+l1 . 2 nodeo n n 1
lim ——— - = lim —"_" ~ —=
n—>+o 2n° =1 n—+o 1 . 1 2
R4 lim|2-—=
n N—>-+o0 n

Mé rong: C6 4 dang vé dinh f,oo_oo,%,o.oo

o0
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Tinh nhanh Iimu—n
v

n

Néu bac u = v thi L =2
a

Néubac u<v=L=0

+oo khi a.a'>0

Néuu>v= L= )
—oo khi a.a'<0

Vi du: Tinh gigi han caa

. 2n+1
hm—f;————:o
3n°+n+3
o2n*=n®+1 2
hm—————j——z—

1+5n 5
. =2n+1
lim———=-x
n“+n+3

:

2
Luyén tap 3. Tim lim 20+

n>+0  nN4+1
Céch giai:
1 li /2 1
4/ 2 2+7 nLrPoo[ + n2 J
lim Y20 iy e . V2_5
SNl Lt im (1+j !
n n—>+o0 n
Céch 2: Str dung casio
2
Nhap ham % chon CALX X =10° hoic X =10°
+
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