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Chuwong: PAO HAM

Dinh nghia dao ham

Xét ham so f xac dinh trong 1an can cua diém a (khoang mé chira a). Ta ky hi€u

(@)= lim ") =1 @)
X_

,(Néu t6n tai han)
X—a

Va f’(a) dugc goi la dao ham cua f tai diém a. Ta cling noi rﬁng f ¢6 dao ham tai a.

Néu gi6i han trén khong ton tai thi ta noi f khong co dao ham tai a.

Cong thize dgo ham co ban can nhg

(ou) =au’

(uxv) =u=Vv

(uv) =uv+vu

(uv.w) =u’v.w+u.v'.w +uv.w’

Dao ham ham nguoc

Gia sir ham f'la song anh*, c6 ham nguoc la g. Néu f ¢6 dao ham hitu han khac 0 tai x thi ham g s€ co dao
ham tai y=f(x) va

g'(F(x)) = % hay 12 g'(y) = yi

*Ham song anh:
Choanhxaf: X —>Y

f 1a song anh néu VY € Y phuong trinh f(x)=y c¢6 mdt nghiém duy nhét trén X
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Quy tic Lo-pi-tal

Cho ham s6 fva g thoa

1) Kha vi trong khoang ( a,b)
2) Vxe(a,b):g'(x)=0
3) Xay ra mot trong hai truong hop:
lim £ (x) =lim g(x) =0

lim f(x) = lim g(X) = oo

f'(x)

4) Ton tai lim ——= hitu han hay v6 han
X—a g (X)
. F(x . F'(x
= Khi d6 lim Q:hmﬁ

=2 g(x) 2 g'(x)

Néu gidi han cua f(x)g(x) c6 dang 0.c0 thi ta viét

F00.000 =) ta v dang %

(o)

. . . . 0 .
Néu gi6i han cua f (X)g(x) ¢6 dang vo dinh 17,00° hodc 0° thi ta déu dua vé dang 6 bang cach st dung

b blna

a =¢€

Chuéi liiy thira

Chuoi c6 dang sau

D c,(x—a)"=c,+c,(x—a)+C,(x—a)’ +...
n=0

Dugc goi 1a chudi iy thira theo (x - a), hodc 1a chudi liy thira xung quanh diém a

Céc s6 C, duoc goi la hé so cua chuai lily thira

Cha : Ta qui u6c rang (X — a)° =1, ngay cé truong hop x=a. Nghia 1a qui uéc 0° =1, va qui u6c nay

CuuDuongThanCong.com https://fb.com/tailieudientucntt



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Khoa Cong nghé thong tin - PH KHTN TP.HCM A
On thi Hoc ky 1 — Khoa 2016

chi trong pham vi chudi lity thira

. I

Dinh ly
~ o n
V6i moi chuoi Iy thira ano C, (X—a) , chi xdy ra mot trong ba kha niing sau:

1) Chudi chi hoi ty tai x=a

2) Chubihoity VX &l

3) Chui o s duong R sao cho chudi hoi tu khi [X —a| < R va phan ki khi [x —a| > R
Ban kinh hoi tu

S6 R trong truong hop 3 duge goi 1a ban kinh hoi tu ciia chudi liy thira. Theo qui u6c thi R=0 trong
trueong hop 1, va R=00 trong truong hop 2.

Dinh 1y

~ o0 n
Cho chudi liiy thira )~ C, (X —a) . Pt

lim

n—o0

= L (hitu han hodc v6 han)
C

n

Cn+1‘

Khi d6

1) Néu L = oo thi ban kinh hdi tu R =0
2) Néu L =0 thi ban kinh hdi tu R = o0

. . 1
3) Néu L >0 1as6 duong hitu han thi ban kinh hgitula R = E

Chu y: Khi tim mién hoi tu cta chudi lity thira, ngoai viéc tim ban kinh hoi tu R, ta phai xét hai diém bién
X=a=*R (néuR >0 hiru han)

Chugi Taylor, Mac-Laurin

7 7 2 2 ~ o0 n
Néu mdt ham so6 f duoc khai trién thanh tong ciia mgt chuoi liiy thira Zn:o C,(Xx—a) voiban kinh hoi
tu R>0, thi f c6 dao ham moi cap trong khoang (a - R, a + R) va

f(n)

vn,c, = (v6i quiudc rang 01 = 1, f* =)

Nhu véy khai trién thanh chudi lily thira xung quanh diém a cia mot ham sé 1a duy nhét (khéng cé khai
trién tha hai).
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Néu f1a mot ham s6 c6 dao ham moi cap trong khoang (a - R, a + R), thi chudi lity thira

517

n=0 n H

(x —a)" duoc goi 1a chudi Taylor ciia f xung quanh diém a, viét 1

f~ me(a) (x—-a)",

Va chudi Taylor trén hoi tu vé f(x).

Trudng hop a=0, chudi néi trén duoc goi 1a chudi Maclaurin cta f

Da thirc Taylor

Gia sir f1a ham s c6 dao ham dén cap n tai diém a. Khi d6, da thie Taylor bac n xung quanh diém a ciia f
duoc dinh nghia la

n (k)
=37 ‘_a) (x—a)"

n=0

f"(a f‘”’(a)

=f(a)+fi—'a)(x—a) (a )(x a)’ + (x—a)"

Tt 1a tong riéng phan bac n cua chudi Taylor

Luong chénh léch R_(X) =f(X) =T, (X) dugc goi 1a phan du cia chudi Taylor cua f,

Bt ding thire Taylor

Néu c6 hang s6 M > 0 (chi phu thudc n) sao cho: VX € (a—R,a+R), ‘f("“’x‘ <M, thi

n+1

vxe(@a-R,a+R),|R,(X)[< ( +l)!|x—a

Néu hang s6 M trong truong hop trén khong phu thude vao n thi

vxe(@-R,a+R), limR (x)=0

Va chudi Taylor cia f xung quanh diém a s& hoi tu vé f trong khoang (a-R, a+R)

Chuong: TICH PHAN
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Tich phan suy réng logi 1

. t \ N . t .
Néu | (x)dx ton tai vi moi t>a va ton tai gi6i han lim [ f(X)dX nhw 1a mot s6 thuc hivu han thi
t—oowo Ja

ta n6i tich phan suy rong [ f(X)dX hoi tu, ddng thoi ta cling k§ hiéu
0 . t
[ f(x)dx = lim [ f0qdx

Néu gi6i han trén khong ton tai ta néi tich phan suy rong wa (X)dX phan ky

P b \ \ . b ,
Néu [ f(X)dX ton tai vi moi t <b va tn tai givi han lim L f (X)dX nhu 13 mot sb thuc hitu han thi
t—>—0

b \
ta ndi tich phan suy rong | f(X)dX hoi tu, ddng thoi ta cling ky higu
b . b
[~ f0dx = lim [ F(x)dx

. . b
Néu gi6i han trén khong ton tai ta noi tich phan suy rong J: f (X)dX phan ky

Néu ca hai tich phan suy rong J.:of (x)dx va f f(X)dX cung hoi ty thi ta n6i J:w f(x)dX hoi tu, ddng
thoi ky hiéu

[ £0qdx = [ fxdx+ [ (x)dx

Néu chi can 1 trong 2 tich phan ij (X)dx va I_a T (X)dX phan ky thi ta néi tich phan J‘_OO f(x)dx phan
ky

Tich phan suy réng loai 2

.t . .
Néu J.a f(X)dX ton tai véi moi t €[a,b) (fkhong xac dinh tai b hodc ¢ gidi han vo cuc tai b) va ton tai

.t ; b .
gi6i han Ilrp I f(X)dX nhu 1a mot s6 hiru han thi ta néi tich phan suy rong L f (X)dX hoi tu, dong thoi
t—>b-Ja

ta cling ky hi¢u
[[f(x)dx = lim [ (x)dx

Néu gi6i han noi trén khong ton tai ta néi tich phan suy rong phan ky

. b \ \
Neéu L f(X)dX ton tai vai moi t € (,b] (fkhong xac dinh tai a hodc ¢ gidi han vo cuc tai a) va ton
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. b ‘ b A
tai gioi han t|Im L f(X)dX nhur 1a mot s6 hitu han thi ta néi tich phan suy rong '[ f(X)dX hoi tu, dong
—a+ a
thoi ta cling ky hi¢u
b . b
[ F0gdx = lim [ ' (x)dx
a t—a+Jt

Néu gi6i han néi trén khong ton tai ta noi tich phan suy rong phan ky

7 ’ c
Gia sur f xac dinh trén (a,b). Véi € € (@,b) bat ky, néu ca hai tich phan suy rong L\ f(x)dx va

b b 3
L f(X)dX cung hoi tu thi ta néi tich phan suy rong Ia f(X)dX hoi tu, dong thoi ky hiéu
b b
[P F(0)dx = [ F(x)dx+ [ F(x)dx

z b b
Néu mdt trong hai tich phan J.:f (x)dx va L f(X)dX phan ky thi ta néi tich phan L f(x)dXx phan ky.

Gia sir f xac dinh trén [a,€) U (C,b] (thuong thi f ¢ gidi han vo cuc tai ¢). Néu ca hai tich phan suy

b b
rong ch (x)dx va J.C f(X)dX ciing hoi ty thi ta néi tich phan suy rong L f(X)dX hoi tu
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