§ DAY S6 CO GIOT HAN VO CUC

1. Day so 6 gi6i han +o
Xét day s6 (u,) voi u,=2n -3,

Ta thdy khi n tang thi u, tré nén 16n bao nhiéu ciing dugc mién la n du 16n.
N6i cach khdc, moi s6 hang cta day s6, ké tir mot s6 hang nao dé tra di, déu
I6n hon moét s6 duong 16n tuy ¥ cho trude.

Ta néi rang day s6 (2n — 3) ¢6 gidi han 1a +o0.
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Mot cédch tdng quat, ta cé

DINH NGHIA

Ta néi rang day s6 (u,) ¢6 giGi han la +oo néu v6i mbi s6 duong
tuy ¥ cho trudc, moi s6 hang ctia day s6, ké tir mot s6 hang nio
d6 trd di, déu 16n hon s6 duong d6.

Khi d6 ta viét
lim(u,,) = 4o hoéc limu, = +o0 hodc u,, — +o0.
Ap dung dinh nghia trén c6 thé chimg minh ring :

a) limn = 400 ; b) limvn = + o : ¢) lim3n = + .
2. Day s6 co6 gi6i han —oo

DINH NGHIA

Ta néi rang day s6 (u,,) c6 gidi han la —o néu véi mbi s6 am tuy
¥ cho trude, moi s6 hang cla day s6, ké tir mot s6 hang nao dé
trd di, déu nho hon s6 am dé6.

Khi dé ta viét
lim(u,,) = —oo hodc limu, = —= hoac u, —» —w.
Dé dang thdy rang
limu, = — oo < lim(-u,) = + o,

Vidu 1. Vi lim(2n - 3) =+ nén lim(=2n + 3) = —o,
CHUY

Céic day so co giéi han +o va —oo duge goi chung 1a cac day s6 cé
gidi han vo cuc hay dan dén vo cuc.

Nhdn xét. Néu lim|u,| = +oo thi |u,| tr& nén 16n bao nhiéu ciing duge, mién
|

u,

Ia n da 16n. Do d6 = trd nén nho bao nhiéu ciing dugce, mién 1 n

]

dua 16n.
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Nguoi ta chimg minh duoc

DINH Li

- T
Néu lim|u,| = +oo thi lim— = 0.
n

3. Mot vai quy tic tim gioi han vo cuc
Vi 40 vt —o khong phai 1 nhiing s6 thuc nén khong dp dung duogc cac dinh Ii
trong §2 cho céc ddy s6 ¢6 gidi han vo cuc. Khi tim cdc gidi han vo cuc, ta c6
thé sir dung cdc quy tac sau day.

a) Quy tic 1
Néu limu, = too va limv, = +oo thi lim(u,v,) dugc cho trong
bang sau :
limu,, limv, lim(u,,v,,)
+00 +o0 +00
+00 —0 -0
—o0 +0 —o0
—00 —00 +00

Vidu 2. Vi n* = n.n valimn = 4+ nén limn® = +.

Tuong tu, vGi moi s6 nguyén duong £, ta c6 limn* = +o0.

b) Quy tac 2
Néu limu, = * oo va limv, = L # 0 thi lim(x,v,) dugc cho trong
bang sau :
limu,, Dau cua L lim(u,v,)
400 + 400
+00 - —0
—0 + —0
—0 = +00
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Vi du 3. Tim a) lim (3n* — 101a — 51); b) lim —; :
3n® —101n - 51
Gidi
a) Tacod 3n? —10ln - 51 = E(B—E— 5—21]
n n
Vi limn® =+oova lim(S —1%—5—;]=3 > 0 nén
n

lim (3n> — 1017 — 51)= +x.

b) Vi lim (3n —101n — 51) = +o0 nén
. = . 1
lim — =-5lim—; =(-5.0=0. O
3n? —101n — 51 3n? —101n - 51

mﬁm

a) lim(n sinn — 2n°) ; b) lim .
nsinn—2n

¢) Quy tac 3

Néu limu, = L # 0,limv, =0 va v, >0 hodc v, <0 ké tir

mot s6 hang nao d6 tro di thi lim e 1 duge cho trong bang sau :

vﬂ
" , fing 2
Dau cua L Dau cia v, im %
n
+ + +o0
+ = -0
- “+ -0
= = +00
3
3n" +2n -1

Vidu 4. Tim lim

2n* —n
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Giai
Chia tr va mau cia phén thirc cho n (n 1a luy thira béc cao nhat cua n trong
tr va miu ctia phan thite), ta duge

3+£-L

3 +2m-1 "7 23

Int—n 2 1

n o p?
Vihm[3+ij—i3J=3}0,]im[g~izjz(}v&£-i,’>[]vﬁim@innén

n“ n nop n p*
\ e

lim3n + 2n 1=+{r:n. -

2.ri'2 -n

Céu hoi va bai tap

11. Tim gi6i han cta cdc day s6 (u,,) v6i

a)u, = 20 +3n+5; blu, = \{Sn4 + 5% = 7n.
12. Tim gi6i han cha cdc day s6 (u,,) véi
a]u_—2”3+3”_2_ b}u _aﬁ—?ﬂ3—5ﬂ+8
n In—2 J n- n+12

13. Tim cdc gidi han sau :
a) lim(2n + cosn); b) lim(%n2 — 3sin2n + 5].
14. Ching minh ring néu ¢> 1 thi limg" =+ «.

15. Tim gi6i han cua cdc day so (u,) v6i

_3"+1
n 1

b)u,=2"-3"
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Luyén tap

16. Tim cdc gi6i han sau :

n*+4n-5 : +nt-3n-2

a) lim = . b) lim 3 ~
3n+n "+ 7 An° + 601+ 9
4 = no_ n
o) lim Y200 382 i
2n" —n+3 7+ 3.5"
17. Tim cdc giGi han sau ;
a) im@G3n’ = Tn + 11) ; b) lim y2n* —n® +n+2 ;

o) lim 31+ 2n - n* ; d)lim y2.3" —n +2.

18. Tim cac giGi han sau :

a) lim( :12+n+1~n);

Hudng ddn : Nhan va chia biéu thic di cho véi Nn® +n+1+n.

b) lim

1
Jn+2- Jn +1°
Hitong ddn : Nhan tir va miu ctia phan thic da cho véi Vn + 2 + n + 1.

c}lim(\ﬁ'n2+n+2— n+]); d}_]im :

Jin+2 —2n +1 ;

2
) lim(Vn +1~n)n ; 8 T, Lok Sk, i A

In+2

39

19. Téng clia mot clp s6 nhan lui vo han 12 2 , tong ba s6 hang diu tién cta né 1a 55

3
Tim s6 hang diu va cong boi cua cip s6 do.
20. Bong tuyét Von Kac

Ta bat ddu tir mot tam gidc déu ABC canh a. Chia mbi canh ctia tam gidc ABC
thanh ba doan thang biang nhau. Trén méi doan thing & gita, dung mét tam
gidc déu nam ngoai tam gidc ABC r6i xo0d ddy cia no, ta dugc dudmg gdp khiic
khép kin H,. Chia méi canh clia H, thanh ba doan thing bing nhau. Trén méi
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doan thang & gitta, dung mot tam gidc déu nim ngoai H, réi xod ddy cla no,
ta dugc duong gip khic khép kin H,. Tiép tuc nhu viy, ta dugc mot hinh
giong nhu bong tuyét, goi 1a bong myér Von Koc” (h. 4.6).

/\
B C
Hinh 4.6
a) GOi py, Prseees Ppoe-- 12 40 dii clia Hy, H,...., H,,.... . Chiing minh ring (p,) la
mot cdp s6 nhan. Tim limp,,.

b) Goi S, 1a dién tich clia mién gidi han boi duong gdp khic H,. Tinh S, va
tim gidi han cua day so (S,).

Huong ddn : S6 canh cua H,, 14 3.4". Tim do dai méi canh cta H,,, tit d6 tinh p,,.
Dé tinh S, cdn chi ¥ ring mudn c¢6 H,,,; chi cin thém vio mot tam gidc déu

nho trén méi canh cta H,,.

(*) Helge von Koch (1879 — 1924) 1a mdt nha todn hoc Thuy Dién. Tén cia 6ng gén lién véi mot
vi du vé mot hinh phing c6 chu vi vo cuc va dién tich hiru han.
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@ GION UO-LIT - NGUOI SANG TAO Ki HIEU

Tur rdt sém, nha toan hoc Anh Gién Ugd-it (John Wallis) da hoc
ti€ng Hi Lap, ti€éng La-tinh va tiéng Hé-bro. Nam mudi 1am tudi,
dng bat dau say sua hoc Toan.

Nam 24 tudi, 6ng dugc phong linh muc va trd thanh gido su
Toan tai truong Oc-xphét (Oxford) & Anh. Ong gidng day va
nghién clu tai d6 cho dén cudi doi.

Ong cb cbdng 16n vi da phat hién dudc thién tai toan hoc cua
Niu-ton. Ong 1a ngudi ddu tién da dinh nghia mét cach chinh
xac |luy thira véi cac s6 mi khong, 4m va hitu ti.

Ong con la ngudi sang tao ra ki hiéu « dé chi khai niém v cuc.

John Wallis (1616 - 1703)

B. GIGI HAN CUA HAM SO. HAM SO LIEN TUC



