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NoGi dung
@ Gidi han day sb
@ Dinh nghia giéi han — M&t s6 tinh chat
@ S0 e — Céc gidi han co ban — Tinh gidi han
@ Gisi han ham sb
@ Dinh nghia gidi han
@ Tinh chat — Giéi han co ban — Cac dang v6 dinh
© Ham sb lien tuc
@ Dao ham - Vi phan — Tinh gan dang
(s ) Ung dung clia dao ham
@ Dinh ly gid tri trung binh
@ Quy tic L'Hospital — Céng thdc Taylor, Mac Laurin
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Day so
Tap hop céc con sb dugc danh sb tir 1 (hodc 0) dén oo

goi la mét day sb:
X1, X2y« + s Xpy - - (hO3C X0, X1, .+, Xy -+ )
Vi du:
e Diy cic ting sd nguyén duong: 1,2,3, ...
e D3y cac gidm céc sb nguyén 4m chin:
—2,—4,—06,...

1 n
e Day xéc dinh bdi: x, = d I (1 + _>
n+1 n

D3y s6 13 anh xa x : N — R, véi x(n) = x, J

Ky hiéu: {x,},~, (hodc don gian {x,})
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Gidi han day so

@ Gisi han 13 khéi niém co ban clia giai tich. Mdi khai
niém cua gidi tich déu 13 mot gidi han theo mdt
nghia nao dé.

o Gidi han cia d3y sb c6 thé hidu 13 " phan ti cudi
cing " cta day sd.

o Néi cach khac {x,} goi 1a c6 gidi han bang a néu x,
di gan a khi n di I6n.

e Ky hiéu: lim x, = a hodc don gian limx, = a.
n—00

Vi du: Tinh gi4 tri ddy sb sau tai
n =5,101,500,103, 108 dé du dodn vé gidi han cla né.
2n+1

Xn == .
n
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Gidi han day sb (tt)

|im'”7”: a)0 b1 -1 d)oo

limy/2"+3"+47= a)2 b)3 c) 4 d) 0

Day sb x, duoc goi 13 ¢ gidi han bing a néu:
Ve > 0,dng € N: |x, —a| <&,Vn> ng
Day sb x, duoc goi 13 ¢ gidi han bing +oo néu:
VM e R, dng e N: x, > M,¥n > ng

Tuong tu cho lim x, = —o0.
Néu lim x, = a € R thi ta néi né hdi tu, ngudc lai goi la
phan ky.
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Mot so tinh chat

Gidi han cla téng, hiéu, tich, thuong, cin, ... bing
téng, hiéu, tich, thuong, cin, ... cla gidi han (mién I3
tinh dugc). Vi du néu lim x, va lim y,, déu ton tai thi:

o lim(x, £ y,) =limx, £ limy,
@ lim(x,y,) = (limx,) (lim y,)
n limx, :
o lim2n — 1MX (V6i y, # 0, limy, # 0)

Y lim y,

o lim/x, = VIlimx, (véi x, > 0, limx, > 0)

Tiéu chuan gi6i han kep

Néu x, < y, < z, ma limx, = limz, = a thi limy, = a J
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Day don diéu - Day bi chan

D3y {x,} goi 1a diy tang néu: x, < x,11,¥n € N.
D3y {x,} goi |3 diy gidm néu: x, > x,41,Vn € N.
Néu {x,} I3 day ting hodc gidm thi ta néi {x,} don diéu.

Vi du: xét tinh don diéu cta cic day sb sau.

1
X, = n°, Xy = nt , x, = (=1)"v/n+1
n

{x,} goi 1a bi chan trén néu: IM € R, x, < M,Vn € N.
{x,} goi la bj chan dudinéu: IN € R, x, > N,Vn € N.
Néu {x,} bi chan trén va dudi thi ta néi né bi chan.

Vi du: Xét tinh bi chan cda cic day sb trén.

Huynh Vin Kha (Khoa Toén — Théng K&) Chuong 1: Vi phan ham mét bién Toén C1 - MS: C01009 6/ 64



Tiéu chuan Weierstrass — SO ¢

Tiéu chuan Weierstrass

M6t day sb tang va bi chan trén thi hdi tu.
Mét diy sb gidm va bi chdn dudi thi hdi tu.

1 n
Xét day: x, = <1 + —) . Ngudi ta chiing minh dugc né
n

|a day tang va bi chan trén. Suy ra né hoi tu.

1 n
Ta dinh nghia e = lim (1 + —)

n—-+400 n
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Cac gidi han co ban

. 1
1. Neua>0thi lim — =0, lim n? = +oc0.

n—oo N9 n—00

2. Néu |a|] <1 thi: lim a” = 0.

n—o0
Néu a > 1 thi lim a" = +o0.
n—o00
- n®
3. Neua>1lvaaeRth: lim — =0.
n—oo g
4. Néu a > 0 thi lim ya=1
n—o00
Déng thai lim /n=1.
n—o0
- : , . X\ "
5. Giéi han lién quan so e: lim (1 + —) = ¥
n——+o00 n
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Tinh gidi han

Bién d8i dua vé gidi han co ban, 4p dung céc tinh chét,
st dung gidi han kep, .. ..

Vi du: Tinh cac gi6i han cac day sb sau.
C 4n’+1
1. lim ———

n—oo 302 4 2
a) 3/4 b) 4/3 c) 1/2 d) +oo

2. lim (V2n+3yn— v2n+1)
a) 3 b) 3/2 c)3v2  d)3/(2v2)
3. lim vn

n=00 /2 + /n + 1
a) 1 b) 1/2 c)1/3 d) +o0
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. 3.5 =20
o lim ——
n—oo 4 42 . {n
a) 3/4 b) -1/2 c) +oo d) 3/2
i n?3" +n
lim
n—oo 32" +n? + 1
a) +oo b) 0 c) 3/2 d) 1

i nsin\/n
' n|—>n;o n?+n-—1
a) 1 b) 0 c) 400 d) Khéng tbn tai
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Gidi han ham so

Ham s6 y = f(x) dugc néi |3 c6 gidi han bing L khi x
tién vé a néu c6 thé lam cho gid tri cia f gan L tuy y
bang cach cho x di gan a (nhung khic a).

Ky hiéu: lim f(x) = L

X—a
Vi du: xét ham s6 f(x) = x> — x + 2
x f(x) x (%)
1.0 2000000 || 3.0 8.000000
L5 2750000 || 2.5 5.750000
1.8 3440000 || 2.2 4.640000
1.9 3710000 || 2.1 4.310000
1.95 3852500 || 205 4.152500
1.99 3970100 || 201 4.030100
1995 | 3985025 || 2005 | 4.015025
1999 | 3997001 2001 | 4003001
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f(x) |

=x’—x+2
approaches - yeme
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| lim (x* = x + 2) = 4
I
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As x approaches 2,
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Cac cha y:
@ Gi6i han ham sb khi x — a chi lién quan tdi gia tri
cua f xung quanh a, khéng lién quan gia tri cua f
tai a, thAm chl' f cé thé khéng xac dinh tai a.

Vi du: Xét I|m

x—1x2 —1
x <1 f(x) x> 1 f(x)
0.5 0.666667 1.5 0.400000
0.9 0.526316 1.1 0.476190
0.99 0.502513 1.01 0.497512
0.999 0.500250 1.001 0.499750
0.9999 0.500025 1.0001 0.499975

Huynh Vin Kha (Khoa Toan — Théng K@) Chuong 1: Vi phan ham mét bién Toén C1 - MS: C01009 13 / 64



1
al if x# 1

limz— = 0.5 g(x) =1
=t 2 if x=1
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o May tinh chi tinh x4p xi nén gia cé thé tinh sai
trong mét so trudng hop. Vi du:

, Ji2+9 =3 , ViE+9 =3
[2 r2
*1.0 0.16228 *0.0005 0.16800
*0.5 0.16553 +0.0001 0.20000
*0.1 0.16662 +0.00005 0.00000
*0.05 0.16666 *0.00001 0.00000
+0.01 0.16667
0.2 4
01 V‘K P9 -3
lim - 5
t—0 t
1
6
[=5, 5] by [-0.1, 0.3] [-107%10"*] by [—0.1, 0.3]
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e Tinh céc gia tri xung quanh chi cé tic dung goi y vé
gidi han. Trong mét s6 trudng hgp khong chinh xac.

’ 7 L4 - - . 7T M 7 7 -7 .
Vi du: Du doan gia tri Imz)sm — bang cach tinh gia tri
X—

X
1 1
tai x = E’X = §,x =0.1,x =0.01,x = 0.001
VA
{ y = sin(7/x)

VAl | [

. . T .
lim sin — does not exist
—1 x—0 X
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Gidi han ham so (tt) — dinh nghia
Dinh nghia (chinh xc) giéi han ham sb
Cho f 1a ham sb xéc dinh trén khoang mé chita a (c6
thé ngoai trur tai a). Ta ndi gidi han cda f(x) khi x tién
vé a 13 bing L néu:
Véi moi € > 0 cho trudc, déu cé sd6 § > 0 dé cho:
neu0 < |x—a|<dthi|f(x)—Ll<e

Tuong tu, ta cé cac khai niém gidi han mét phia:
o Gidi han trdi clia f khi x tién vé a 13 bing L néu gia
tri cla f cé thé gan L bao nhiéu ciing dugc, mién la
x db gan ava x < a.
Ky hiéu gidi han trdi: lim f(x).
X—a~
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Mot cach chinh x4c, gidi han cia f(x) khi x tién vé
bén trdi a 13 bing L néu:
Ve>0,30>0:a—0<x<a=|f(x)—L|<e

o Gidi han phdi cla f khi x tién vé a |3 bing L néu
gi4 tri cha f c6 thé gin L bao nhiéu ciing dudc,
mién 13 x di gin a va x > a.
Ky hiéu gidi han phai: lim f(x).

x—at

Mot cach chinh x4c, gidi han cia f(x) khi x tién vé
bén phai a 13 bing L néu:
Ve>0,30>0:a<x<a+d=|f(x)—Ll<e

Dinh ly: Ilimf(x)=L< lim f(x)= lim f(x) =1L J

X—a x—at X—a~
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Vi du 1: Xac dinh cac gia tri sau:

(a) lim g(x) (b) lim g(x) (c) lim g(x)
(d) lim g(x) (e) lim g(x) (f) 1im g(x)

Vidu 2: Tinh  (a) lim L] (b) lim Ll (c) lim L]
x—0T X x—0" X x—0 X
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