Vi W WY VI CON
Dich tiéng anh chuyén nghanh khoa hoc
u nhién va ki thuat.

Dich cac bar giang trong chuong trinh
hoc iéu mé cua hoc vien MIT, Yale.

'im va dich ta1 iév phyc vu cho sinh
1én lam seminer, luan van.

Tai sao moi thir déu mién

vhi va chuyen nghiep 777

Trao doi truc tuyén tai:
http://www.mientayvn.com/chat box toan.html




Gidi han ham so

1.Pinh nghia : Choham f(x) x4c dinh trong 14n cén cta

diém x Iim f(x)=a =
X—> X()
Ve>0,36 ,Vx:0<|x—xp|<8 | f(x)—al|<e
Mo rong dinh nghia gidi han :
Iim f(x)=a <
X—>+00

Ve>0,aN, Vx:x>Nthi| f(x)-al<e

Iim f(x)=+0 <
X—> X()

YM >0,36,Vx:0<|x—xp <8 thi f(x)>M
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f(x)—a|<e

a—c<f(x)<a+¢

}":(1—8
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Ye>0,35 . Vx: O<|x—xp|<d:| f(x)-al<e

—~
’ /
y:a—g

X

0<|x—xg|<o6

Xo— o Xo+ o
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Gidi han ham so
1.Pinh nghia : Choham f(x) x4c dinh trong 14n cén cta

diém x Iim f(x)=a =
JC—)
Ve>0,36 ,Vx:|0<|x—xp|<6 | f(x)—al|<e
Mo rong dinh nghia gidj han :
Iim f(x)=a <
[X—>400 | <

Ve>0,aN, Vx:x>Nthi| f(x)-al<e

Iim f(x)=+0 <
X—> X()

YM >0,36,Vx:0<|x—xp <8 thi f(x)>M
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f(x)-al<¢

x> N
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f(x)-al<s y=f(x)
< a
X< N ~—~—
—
N 0
lm f(x)=a
X—>—0

Ng6 Thu Luong - On tap Cao Hoc



Gidi han ham so
1.Pinh nghia : Choham f(x) x4c dinh trong 14n cén cta
diém x im f(x)=@) =
JC—)
Ve>0,36 ,Vx:0<|x—xp||<8 | f(x)—al|<e
Mo rong dinh nghia gidi han :

Iim f(x)=a <
X—>+0

Ve>0,aN, Vx:x>Nthi| f(x)+al<e

lim  f(x)=[t0] &
xX—> X() )

YM >0,36,Vx:0<|x—xp <8 thi f(x)>M

Ngb Thu Luong - On tap Cao Hoc 3



[im f(x)=t®
et A
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Cha ¥ : Trong dinh nghia khéng ddi hdi f(x) phdi xdc

_ _ , . sinx . _
dinh tai x=xg,vidu ltm ——=1 tuyrdngtai x=0

x—0 @

ham khong xac dinh . A

Cha ¥ : Cdch ky hiéu bién khong 4nh hudng dén gidi
) . .. sinx . .. sinf
han,vidunéu llm ——=1 thi Im —

x—0 X t—0 1
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2.Gidi han mot phia :
a) Gidi han phai: Im f(x)=a <
N
Ve>0,36,Vx:0<x—xy<d thi | f(x)—al<e
. phai

)gL.-.—. @ @

YA
r/_\_/

A r f(x)
" ( ¥ >

Ngb Thu Luong - On tap Cao Hoc
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Gidl han mot phia :
a) Gidi han phai: Im f(x)=a <
e
Ve>0,30,Vx: 0<x—xy<d thi | f(x)—a|<e
b) Gigihantrai: llm f(x)=a <
X—>X
Ve>0,30,Vx: 0<xy—x<d thi | f(x)—al|<e

Pinhly: lim f(x) ton tai khi va chi khi
X—> X()

lim f(x), im f(x) ton tai va bing nhau
x—mg X—>x0

Ngb Thu Luong - On tap Cao Hoc 13



YA

flx) -

Ngbé Thu Lvong - On tdp Cao Hoc

ol

14



Gidl han mot phia :
a) Gidi han phai: Im f(x)=a <
e
Ve>0,30,Vx: 0<x—xy<d thi | f(x)—a|<e
b) Gigihantrai: llm f(x)=a <
X—>X
Ve>0,30,Vx: 0<xy—x<d thi | f(x)—al|<e

Pinhly: lim f(x) ton tai khi va chi khi
X—> X()

lim f(x), im f(x) ton tai va bing nhau
x—mg X—>x0

Ngb Thu Luong - On tap Cao Hoc 15



- lim g(x) =3
X—>2

im g(x)=1
x—2"

—>
2

lim g(x)

X—>2

Ngb Thu Lvong - On tdp Cao Hoc

Khong ton tai
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Twong tw tacd mo rong cho kha niém gioi
han mot phia bang vo han

Ngb Thu Lrong - On tap Cao Hoc
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/

A VA

lim £ () =+

X—a
YA

<Y




SIN X .

Vidu : Cho Iim ——=1 tim
x—0 X
. SIN X L Sin X
Im —— va lim ——
x—)()@ X x—)Oe X
. . SIN X
Vidu: lim ——
x—07" ‘x‘
. . o sinx  sinXx
Khi x - 0" thi x> 0], do d6 ==
x| x
. SIN X . Vsinx ..  sSInx
im —"= lim —"=1lm 2—2=1

x—=07" ‘x‘ vt X x—=0 X

19



SINX SInX

Khi x >0 thi x<0,dodé =
x| -x

. SN X . SN X
lim = lim = —1
x—0 ‘x‘ x—=0~ —F
. SN X
= |lim - = —1]
x—>0 X
. SIN X
Im — = —1

Ng6 Thu Luong - On tdp Cao Hoc
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Gi¢l han mot phia thuwong dwgc dung trong
trvong hop
can bac chan
chiratri tuyét doi
ham ghép

Ngbé Thu Lvong - On tap Cao Hoc
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3.Tinh chat: lm f(x)=4, llm g(x)=28

X—> X

X—>X() X—> X0

a) lim |[f(x)tg(x)|=4+ B

b) Im [af(x)]= a4

X—> X0

¢) lim |f(x).g(x)|= 4.8

X—> X(Q

d) lim
X—> X

e

g(x)_

(néu B #0)

0 | s

Ngb Thu Luong - On tap Cao Hoc
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e) Néu A(x)< f(x)< g(x)
Iim A(x)= lm g(x)=A4

X—> X X—>X()

f) Néu lim | f(x)|=0 thi lim f(x)=0

X—> X() X—>X()
g)Néu lm f(x)=a thi lm {f(n)}=qa
X—>+c0 11—>+00

( Ham ¢6 gi61 han thi didy cling ¢6 gi161 han )

Ng6 Thu Luong - On tdp Cao Hoc
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4. Cac gidi han co' ban khi |x =+ o«

im x% =+ (>0)
X—> +00
im _L—o lim =
oo (& | XX
lim  (Inx)% = 4w (a>0)
X—> 10
lim : =0

x>+ (In x)*

: 1
llm 5
X—>+00 |N“ X

Ng6 Thu Luong - On tap Cao Hoc o4



lim a” =40 (a>1)

X—> 400
Iim 15::0 lim ¢ =0
X—>+00 | a X—> + 00
¥y g=1/a 0<g«l
o (T
X—> 400 lim (j =0
X—>+00\ 3
Im sinx khong ton tai
X—> 400
. T .
Im arcigx =—  lm  arcigx

X—> 100 2 X—>—0o0

Ngbé Thu Lvong - On tap Cao Hoc
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lim a* =4 (a>1)
X—> 400

im L:O lim g¢* =0
x—>400 g~ x—>+00

1 X
lim (l + J =e
X—>+00 X
lim sinx khong ton tai
X—> 400

lim cosx khong ton tai
X—> 100

Ngbé Thu Lvong - On tap Cao Hoc



. T .
lim arcigx =—  lim arcigx
X—> +00 2 x—o-w

2

......................... y

— T Tiém can ngang
2

Ngb Thu Lrong - On tap Cao Hoc
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4.Gidi han coban khi | x—0
sinx

x—0 X x—>0 X

lim arcsimn.x _ i lim arcigx 1
x—>0 X x—>0 X

i I-cosx 1 i In(1 + x) 1
x—0 _):2 2 r—>0 X

A 74

im o1 pm Tl

x—0 X x—0 X

im (1+x)'* =¢  lim (1-x)'* _1
x—>0 x—>0 €



IIm

x—>3?

InX =

Ngbé Thu Lvong - On tdp Cao Hoc

In(x)
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Chuy :

. SN X . X

Im —— =1 Iim —— =
x—0 X x—0 SNX
. 1-cosx 1 . x2
Ilm == IIm =

x—>0 x° 2  x-0 1-cosx

Ngd Thu Lrong - On tap Cao Hoc



Céch tim gidi han: Buoc 1
Néu khi thay gid tri cdia x = x vao bi€u thitc clia ham
can 14y gidi han ma khong ¢ dang v dinh thi gidi han
chinh bing gi4 tri cia bi€u thite d6

Vidu : lim e* eV =1 , llm Smx=2
x—>0 7 X T
X—>r—
2
lim (sinx)°8% =19 =1
T
X—> —

2

Ngb Thu Luong - On tap Cao Hoc 31



x+3 khi x>0

cosx khi x<0

Tim lm f(x)
x—0

Vidu : Cho f(x)==

Im f(x)= lm x+3=1lm x+3=3

x—0" x—0" x—0
Im f(x)= lm cosx= lim cosx=1
x—0 x—>0 x—>0

Khong ton tai gi¢i han

Ngb Thu Luong - On tap Cao Hoc 32



Buoc 2
Néu c6 dang vo dinh :
Dung cac gidi han co ban

Duing quy tac L’Hopital

Dung cong thirc MacLaurin Taylor

Ngbé Thu Lvong - On tap Cao Hoc
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Ch

r::>|r::: o

8

j'f Cac dang vo6 dinh ( 7 dang )

, 0o , 00—00,

(e hi€ula +o )

Ngb Thu Lwong - On tap Cao Hoc
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Chu y :Céac dang khong phai vo dinh

g=0 §=iao 0 + 00 = 400
o0 0
0
oo
WO =0 30.00 = 0
Yoo 3 =0 [099]7 =0
O

Ngbé Thu Lvong - On tap Cao Hoc
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Vidu :

[gx —SIn x

lim 3

x—0 X
In(1 + sin x)

lim
x—>0 " 1

In[1 + arcrg(xz )]

lim 5

x—0 SIn~ x |
lim (1+sinx)&"
x—>0)

fim > !
x—1 x-1

NgOo | hu Lurong - On tap Cao Hoc
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B —]

71

lim
x—1

x—1

. X+ \sz +1
lim 5
X—> +0o0 X
. i B
lim
x—>+00 4% +5*

lim x-— \/xz —2x
X—>+00

lim x+\/x2 +2x
X—> —o0

INYu 111U Luuny - wini ep Cao Hoe
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A

Iim xsin
X

xX—>+00
. . [1]

lim xsin| —
x—0 X
1

2

lim (cosx)*
x—0

fim 1 —cos x
x—>0 X

Ngb Thu Lrong - On tap Cao Hoc
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| Ergx_ PSILY
lim =

¥—(0 Igx—sinx

m n _
i X+ ooc 1+ e —1

x—0 X

Ng6 Thu Luong - On tdp Cao Hoc
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tgx —sin x
3

Vidu : lim
x—0 X

. sin x.(1 — cosx
= lim ?E )=
x—0 X x—0 X“.COSX

simx|l(1-cosx) 1

v 0 X 2 |cosx

In(1 + sin x)

Vidu : lim
x— 0 e’ —1

_ fim ln(l+smx).smx. X |

x>0 SIN X X |le* —1

40



lim
x—>(

lim
x—(

lim
x—>0

In[1+ arctg(:fz )]

S

In[1+ ar*crg(xz ) |larctg(x™)
arciol SIn 2
)
ln[l+a:cfg(1 )] awfg(l ) X
) 2
ar cfg(l ) X sin~ x

Ngbé Thu Lvong - On tap Cao Hoc
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1

Vidu : lim @+sinx)'% =
X—0
1 sinx
lim (L+sinx)SNX 10X -
X—0
‘abc = [ab]C‘ ) Finx
1 lex
lim || (1+ sinx)SMx - g-ge
X—0
1 .
- . snx ..
lim (1+t)t =e lim —— = lim cosx=1
t—0 x—0 19X x>0

Ngd Thu Lrong - On tap Cao Hoc 42



2
Vidu: Ilim x+\/x +l

X—> 40 x2
Chia t¥ vA mau cho x :
. 1+ \/ 141/ .,1*2
lim =0

X—>+0o0 X

Ng6 Thu Luong - On tdp Cao Hoc
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X | AX
Vidu: Iim 2+
x—>+oo 4% 4 5%

Chia t& vA mau cho 57 :

Ng6 Thu Luong - On tap Cao Hoc
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. 2 2
Vidu : lim x—\fx2—2x Q_po 2 D

X—> 40 a+b
2 2
lim x—Vx2—2¢r= lim * & =2%)
X—>F0 X710 x+\/x2—2x
. 2x . 2
= lim 5 = lim

X

Ngb Thu Luong - On tap Cao Hoc
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Vidu : lim x+\ﬁx2+2x X = — A/ x2

X—> —00

- lim 2~ lim 2 _

X—>—0 x—\ﬁx2+2x X—>—0 1@\/1+2
X

. . . (1
Vidu : lim xsm(lj lIm nsm()
X—>+0 X N—>0 N
(1
- (] sin f
= lim Y/) — lim —1

>0 I

x— 4o | L
- 46




+ (1
Vidu: llm xsin| —
x—0 X

| x|< xsin ~ | <[]
)

0 0

Ng6 Thu Luong - On tdp Cao Hoc
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. (1]
Vidu: llim xsin J

x—0 X
—xgxsin(ljgx Sal ?

R

0 0

Ngb Thu Luong - On tap Cao Hoc
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b_ bina 1

a- = _

Vidu: lim (cosx)* |=
x—0

2 -1/2 _
& —

1 In(cos x)

2 2
(cos x)“x = EJI
1

lim —2111(008 X) =
x— 00X

In(l1+(cosx—1)) cosx—1

= Iim
x— 0

cosx-1]  ,2

ln(l+r). i CGS;;—I__I
! x—>0 X 2

= lim
— ()

49



Vidu :

J1—=cos x

lim
x—0

& lIm

X

J

l—cosx

X

2

50



J1—=cos x

Vidu : lm [khong t6n tai y
x—0 X 1—cosx = 2sin®
.2 x
\X2sm [j
%) lim J1-cosx _ fim 2) _
x—0 X x—>0 X
(X
2 25111(]
¥—0) X *\E
C(x
) =
lim 1-cosx _ lim \Fsm(zj _-!
X - X 2

x—>0 51



tgx  SINX

& — €

= lim

lim _
x—0 Igx—smx

Esmx( 1gx— smx_“/
x—0 /fgrmqmr /

Ilme—1 1

t>0 t

Ngb Thu Luong - On tap Cao Hoc

52



m 7 _

. N+ox1+px-1_ B «a

x—> () X nm

lim M1 + o J(T+ Bx — DY +ox —1)

x—0 X X

11/ .

St dung gidi han im N1+ Px 1f5 :E

x—0 px L
1/n

im PO,
t—0 (

Ngd Thu Lrong - On tap Cao Hoc
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Chuy:

. SIN X— XCOSX
lim 3
X—0 X
ShX COSX
. X . 1-cosx
= lim 5 & lim 5
X—0 X Xx—>0 X

Khoéng lay gi¢i han hai lan

Ng6 Thu Luong - On tdp Cao Hoc
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— Quy tac L ’Hopital

7 dang voO dinh

\ 4
O 2 10w ,0-0, 17,0,
0 oo
Vi
TR )
X—>X() g(x)

Ngb Thu Luong - On tdp Cao Hoc
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1. Quy tic L’Hopital chodagmng — :
f(x),g(x) ¢ am trégﬂﬂ/a(—xg\{s

himESEaET | RiimEs=ieaEt0

xﬁ"xo x%xo

New lim L9 4 tim Lo 4
x—xy & (X) x—>xq & (¥)

an ham j

Ngb Thu Lrong - On tap Cao FHoc 56




Chiy: xgva Acéthé hieula oo

Néu Iim S —+oo|thh lim f(x): - o0
X—>x) & '(x) xX—>xy & (x)

New lim L0 4 lim L)
+—b—o0]g'(x) x| g (x)

Cé6 thé ding L.’Hopital cho gidi han mdt phia

Neuw lim (’”") At lim L
I%x%_) g I xﬁ\.x%'_) g(I)

Cé thé ding L’Hopital lién tiép nhiéu lan

NYU 111U Luuny - VIl l[dp Lau rnoc



Néu biéu thifc dao ham qud dai , ¢ thé dung gidi han
c¢d ban d€ lam don gidn hod biéu thife trude khi
dung L’Hopital .

lim f'(x) khong ton tai , c6thé lim J (x)
x—xg & (x) x—xg 8 (x)

van ton tai

Neu lim - 4t lim L= 4
x—xy 8 (%) x—xy 8 (X)

sai - 7

Ngb Thu Luong - On tap Cao Hoc
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o0

2.Quy tic L’Hopital cho ds —
o0
f(x),g(x) edla amtmgg/ﬂ%]{\x—xg\{e

lim f(;x,) —of | lim g(l) — o0

I%’IO .?C;;’IO
New lim L9 4 m tim L9 4
x—xg & (x) x—xg & (x)

Céac diém chu y twong tw nhw quy tac cho
dang 0/0

Ngb Thu Luong - On tap Cao Hoc
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Gidi han co ban khi |x—0
sinx

x—0 X x—0 X

lim arcsimn.x _ i lim arcigx 1
x— 0 X x—> 0 X

i I-cosx 1 i In(l +x) _ |
x—0 xz 2 x—>() X

X 73

im & "'o1 fm ¥,

x—0 X x—0 X

lim (1+x)/% =e lim (1-x)/% =1
x—>0 x—>0 €



3. Cacvidu: Gidl han co ban

lim S”X(sz im $93% _1

Xx—0 X x—0 1

1

2
lim 19X (sz lim COS“X _1
x>0 X \0) x>0 1

IIm
X—0 X

' 2
arcsmx(O): . J1-x _q
0) x»0 1

Ngd Thu Lrong - On tap Cao Hoc
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. 1-cosx (0 . sSinx 1
lIm — |lim=>=—Z2==
X—0 )(2 O/ xo0 2X 2
1
jim N+ X) (sz lim 1 X _1q
X—0 X 0 x—0 1
o o—1
. (1+ X) 1(0)2 . a(1+ X) .
X—0 X 0/ x>0 1
L in@x)
im@L+x)Y* @®) = limeX —el=e

Xx—0 Xx—0

Ngbé Thu Lvong - On tap Cao Hoc 62



3. -Cdevidu :

. x—smx .. l-cosx .. smnx 1
a) lim = Iim = lm —=-

x—>) ;}:3 x—(0 3:::2 +—0 0x 6

1
t | 5——COSX
. —5INX .
b) lim ‘&% e lim &95 X 5 =
x—0 X x—0 X 1
. 1-cos> x o . l—cosS ¥ 1 |—
= lim 5 5 & lim > >
x—0 3v“cos“xy x—0 3y COS

sal ] —cos” x 3(:{::52_

lim = lim —
x—>0 Ay 2 x—>( Ek

o | — L

63



. lgx—smmx . lgx-—sinx| x 1
¢) lim & ~ Jim % -
x—0 x—0 e to x| 2
et te Y2 . et . te?
d) lim = lim = lim =1
x—0) x2 =0 2 =0 2
et te Y -2 . &ye -2 xz
e) lim 5 = lim 5 - =1
x—0 (sin“x x— X SN~ X
. Inx . l/x
i im —= lm —=-1

xl 1-x  x1 -1

Ngb Thu Luong - On tap Cao Hoc 64



A 45x—2 7 —8x+5

g) lim =~ 3 5 = lim 5
x—>l x7 —-5x“+7x—-3 x—13x —10x+7
6x—8 1
= lim
xs] 6x—10 2
6
| lm —
—2sin2x  x—>16
) lim IH(CDSZJE)_ Lim cos2x
0 sinZy  xo0 2sinxcosx
. — 2lsin2x
= lim _ ——2

¥ COs2x [25Inxcosx

Ng6 Thu Luong - On tdp Cao Hoc
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. 0
0

: : X
lIm xilnx: lIm T
X—>0" Xx—>0"
In X ' 1
x—>0+_211
In“x X
— lim —=xIn°x =
©. x—0"
- (OOO) lr!ur: 1/ x
k) lIim @lnx— Im — = 111’1:1
x—0" +@ x—0" —”I

I‘UU i

U uvily WUV vy 1YV
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im InX.In(1+ X) =

Xx—0"

lIm
Xx—0"

XIn X

In(L+ X)

X

Ngb Thu Lwong - On tap Cao Hoc
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1 .
. In(cosax) . casarl( asin ax) a’
x—0 In(cosbx) x50 ! (—Bsinbx’ b
cosbx
— 2
_ 2

o) lim TTAUCEY gy 1axT

X—>+c0 ln[lJrlj x—+oo X —_1

X x+11 42
~ lim zx(le):z

x—>+o ]+ x

INgO | Nu Lurong - Un @p Lao Hoc
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Dang 00 - lim x* ab _ eblna

x—0T
lim x* = lim 408 _q
x—07 x—0T
lim xlnx=0 — lim x* = lim ¢¥0¥ =0 _1

x—07t x—0T x—07"

Ngb Thu Luong - On tap Cao Hoc



Dang 17 : lim (1+x)]11x:1

x—0T
lim (1+)0% = Jim nxInd+x)
x—0T x—07

lim lnxIn(1+x) =0
x—0T

71



1

Dang o’ : lim (x+2%)
X—>400
! Dinger 2%y
lim (x+2*)*= lim e¥
X400 X—>400

Ngd Thu Lrong - On tap Cao Hoc
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In(x+2%) _

lim “In(x+2%) = lim

X—>+coX X—>+00 X
1
I(1+2I11'12) RAPE TN
. . + n
= |im X+ 2 = lim ( ):
X—>+a0 ] x—>too x4+ 27
. 2%In2.In2 | In2
lIm = |im =In2
Xx—>+0 14+ 2%In2 X—>+00[ 1 j+1
2%1n2

1

lim (x+2%)% = M2 =2
X—>+0o0



- o
0 0
. X . 1 . \/x2+1
lim = lm = limm
X—>+o0 ‘\/x2_|_1 x—>to & x>t X
T Jx2+1
g |
T2
— lim XY *1_ lim 227?

x—>too 1 X+ +[x2 4 1

Ngb Thu Luong - On tap Cao Hoc 74



eth . eSinX . (eth _1) (eS|n X 1) -

lIm ——=1Im
tgx —sinx tgx —sinx
igx _q sinx
(e )tgx—(e , 1)sinx
. 12X SIN X
tgx —sinx
”mtgx—smx:1 sai

tgx—sin X

Ng6 Thu Luong - On tdp Cao Hoc



Ham lién tuc :
1) Ham lién tuc tai mot diém :

J (x)lién tuc tai x = xg J@ f(x)@@ )
X=X
Iim Af =0

X—> X()

Ham gian doan tai xj néu nd khong lién tuc
Phan loa1 diém gidan doan :

Bé dugc :Néu lim f(x)=Anhung f(xy) khong ton tai
xX—>XQ)

Loail lim f(x), lim f(x)ton tai va khéng bing nhau
x—)xar x—x)
Loai 2 : Cac trudng hdp con lai

Ngb Thu Luong - On tap Cao Hoc 76



P06 thi ctlamot ham lién tuc tai x, |a

mot dwong lién nét tai diem do

YA

4__

3__

l__ .,/T\O\
glandoan liéntuc
I ® | I ® >

O 1 2 3 4 5 ¥

Ngd Thu Lrong - On tap Cao Hoc

77



2. Tinh chéat ham lién tuc :

Tinh chat :

Tong , hiéu , tich cta hai ham lién tuc 13 ham lién tuc .
Thuong cia hai ham f(x)/ g(x) lién tuc 1a ham lién tuc
( vGi dieu kién g(xg) # 0)

Hop cia hai ham lién tuc 1a lién tuc

Céc ham cd ban déu lién tyc tai moi diém trong
mién xac dinh

P4 thi cda ham lién tuc 12 mot dudng cong lién nét tai
diém lién tuc

Ngb Thu Luong - On tap Cao Hoc 78



Vidu: Him y =sinx lién tuc tai

Ham
Ham
Ham

Ham

Ham

y=x2

lién tuc ta1 mo1 diém

y =-/x lién tuc tai moi di€ém x>0

v =Inx lién tuc tai moi diém x>0

SINX .. s
Y = lién tuc tai moi diém x # 0
X
Y = e lién tuc vé1 mo1 x
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b+ cosx
v khi x=#0
Vidu:Cho f(x)=<14¢’"*
a khi x=0
Tim a,b dé ham lién tuc tai xg = 0
b+cosx
) lIim f(x)— 11m e =0,
x—0" r—0" 1+e
. . b+cosx
Im f(x)= lm " =b+1
x—0 " x—0 l+e
d€ ¢6 gidihan lim f(x)thi b=-1.
x—>0

Mudn ham lién tuc tai xg =0 thi a =0

Ng6 Thu Luong - On tdp Cao Hoc



' Ham li€én tuc mot phia :
/(x) lién tuc phdi tai x = xy néu

lim@f(ﬂf»')=f(x())

X—> .L’CO

J/(x) lién tuc trdi tai x =xg néu
hm_ f(x)=f(x)
x—> x%

Pinh Iy : Ham lién tuc tai x = xg khi va chi khi né lién

tuc phai va lién tuc trai tai d6
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Vidu: Cho ham

COS X x>0 |

y=1 1 =0 Xetllen,tuc_mc_)t
, phiatai O
E x <0

im f(X)= lim cosx=1= f(0)

x—0" x—0"

Ham lién tuc phai tai O

im f(x)= lim xX2=0% f(0)
X—0 X—>0

Ham khong lién tuc trai tai O
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Vidu: Xétsulién tuc cia ham

e AR
J(x)=1 @
-1 khi x=0

Hién nhién ham lién tuc tai x = xg # 0 vila thuong cua
ha1 ham lién tuc .
Tai x=0, ham khong lién tuc vi

lim f(x)= lim =1 _trong khi d6 £(0)=—1

X—>X() x—0 X
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Cho ham SN x#0
f)=1 X
a x=0
Tim adé f(x) liéntuc tai O
im xsn® =0 f(O)=a
X—0 ‘X‘
1 1 1
XSin— < xsin—— </ xsin—

X[ <-

X X
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3. Ham lién tyc trén mdt khoang ma :
Ham 7 (x) goilalién tuc trén (a , b ) néu f(x) lién tuc

tai moi x = xp thude (a , b)

Vidu:Ham f(x)= 1 trén khodng (0,1) Lieén tuc
X

$1N X .n
Ham f(x)=—— trén khodng (—10) Lien tuc

X
Trén khoang (-1,1) §X)
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Ham lién tuc trén mdt khoang dong : Ham 7 (x)
lién tuc trén [a , b ] néu f(x) iéntuc trén (a , b), ién
tuc phai tai @ , ién tuc trai tai 5

<€ >
O O
a\ Jb
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Pinh 1y : Ham lién tuc trén [a, b | thi -
*) b1 chan ( trén , duot )
*) dat gia tri 1on nhat va nho nhat trén d6
( max, min )
*) nhan mo1 gia tr1 trung gian gitta hai g1a
tr1 max va min
Chu vy : Ham lién tuc trén (a, b)
Cac khang dinh trén khong con dung

1
Ham £(x) =
X

khong b1 chdn trén (0, 1)

khong dat max , min trén (0, 1)



Vidu : Xét sy lién tuc ham
e khi  x#0
f(x)=1 x|
—1 khi x=0

tren (0,1).(~10) , (-11).[0, 1][-1. 0]

Trén (0, 1) ham lién tuc vi né lién tuc tai moi di€m

xXo -~ 0,

Trén (-1, 1) ham khong lién tuc vi né khéng lién tuc tai
xg =0

Trén (=1, 0) ham lién tuc vi né lién tuc tai moi di€m
Xo < 0

Ng6 Thu Luong - On tdp Cao Hoc 38



Trén doan [0 , 1| ham khoéng lién tuc vi né khéng lién
tuc phdi tai diém xg = 0

Trén doan [—1 , O] ham lién tuc vi né lién tuc trén
(=1, 0),lién tuc trdi tai xy =0, lién tuc phai

tai xg =—1
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Tinh cédc gidi han ( dé cao hoc)

xarctg2x
1. lim [*’”1] 1995
x—>+oor\ X — 1
. 3 n
2 fim A=A=T0. A0 994
x—1 (1-x)"!
k
Hudng dan : lim (1-%/x) _ !
x—1 (I-x) k
3. lim (sinx+cosx)1/x 1997

x—0 |
Hudng din - eln(sm X+Cos x)/ x

JO



4. lim (e’ +e " —=2)cot gx 1998
x—0

5 lim( 12 12] 1999
x—>N\sm“x x
5 4 -
6 1im x/1+3x.x/1+2;c | 2000
x—0  xcos2x—x
7 pim LY =1 lgx 2001

x—>0) X
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. [ 1 1]
3. lim ——
x>0\ arcigx X

2
cos(xz) —xsinx—¢e

9. Iim
x—0 x2 sin 2 X

1/ x
10, fim ¢=UF%)
x—0 X

Ngb Thu Luong - On tap Cao Hoc
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11. Tinh L

12. Tinh

13.

J1+ xsin x — ~/Cos X

= 2004
x—0 2( ¥
r _
s (2]
SN TR
lim (L+4z) 2005
.?C—)Og\ e y
CLpearit X uﬁz- it:
im %T?‘f(‘—} °Pit2h06
X—>0 L 3
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14.

lIm
X—>+00

(x+ 1) (x+ 2)X+2) (x4 4)0+4)

(X-|— 5)3X-|-7
2007
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