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KHAI TRIEN CO BAN: MU, LGIAC, HYPERBOLIC

To khai trien ham y = ex = Khai trien sinx, cosx, sinhx, coshx

Mu chan 2 4 n.2n
[ g cosx:l—X—+X——...+(_1) 2 +o(x2”+1),x—>0
. A 4 (2n)!
e =1+X+—+...
2l
3 n.2n+l
[ . sinx:x—x—+...+( 1) +o(x2”+2),X—>O
Mule 3 (2n+1)|

Toong to nho sin x, cosx nhong khong fian dau — shx, chx

X3 X2n+1 . ) X2 X2n

I e T +o(x chx=1+—+..+
3 2 (2n)!

(2n+1)

| O(X2n+1)

3

tgX = X+X§+O(X4), «_s0 | Chuy phan do cosx, sinx, chx, shx: o

nho cua so hang bo triet tieu!




KHAI TRIEN CO BAN: LUY THOA, 1/(1 £ X), LN(1 + X)

Ham nghdch fiaio — inverse function (Tong cap sol nhan):

1 — 4 £ i: - 2. oo n
E(—1+x+ + X +o(x )’1+x 1- X+ X +-+-+(=1)"x +o(x)

Tong quat: Ham luy thoa (1 + x)* — Nhi théic Newton (1 + x)"

a(a-1)
2l

(1+X)* =1+ ax+ X4t

a---(a—n+l)xn +O(X”)
Nl

VD: Khai trien MacLaurintham  f(x)=3/1+x fien cap 3

1 2 3
Giai: (1+x)3:1+x+1(1—1jx+1(1—1j(1—2jx+0(x3),x—>0
g 5 A 5.8 3 3

In(1 + x): JU/(1+x) In(1+x):x—X—2+X—3+...+(_1)H

X" + o(x”)
— X"/n, fian dau 2 3 n




BANG KHAI TRIEN CAC HAM CO BAN: 7 HAM

Ham Khai trien Phan do Lagrange
- 2 : X" e n+1
e 1+ X+—+—+...+—
n! (n+1)
2 4 2n :
COSX = X— a X— —...F (— 1)” 2 v ! COS(SI n)C x2N+2
2 4 (2n) (2n+2)
3 5 2n+1 .
Sy o gy o o COS(SIN)C  2n2
3 (2n+1) (2n+3)

1 2 3 n+1 1 n+1
S . . . n..n _1 X
i 1« & @ () (-1) Lo
%( e o

(g | 1 o (o~ )x2+ _ (anl_'”l) n
X2 X3 X4 . Xn :
IN(1+ X X——+———+ 1
( : ) 2 5 4 ( ) n




PPHAP KHTRIEN MACLAURINT: TONG, HIEU, TICH

Noa ham can khai trien ve dang tong, hieu, tich (fiham, tphan)
cac ham co ban. Ap duing kh/tr MacLaurint ¢ ban

VD: Khai trien ML fiencap3:  f(x)=¢" +%(—5In(1+ X)

Giai: f(x)= (1+ x+X22+...j+ 21+ x+ X2 +...)—5(x—)(22+...j+o(x3)

VD: Khai trien MacLaurint fien cap 3: f (x)=cosx- cosh x

Gigii f(x>:(1_xzj+o(x3)j(1+xzj+o(x3)j:1+o(x3),Ho

Chu y: Co the sd duing ca fiao ham, tich phan (coi chéng C!)

VD: Khai trien ML fiencap 2:  f(x)= In(x+ V1+ x2)+1



KHTRIEN MACLAURINT HAM THOONG: DUNG 1/(1 £ X)

V0i thoong (ty so, phan so) 2 ham so: Dung 1%
X

Chu'y: O mau so bat buoc phai xuat hien so 1!

X

VD: Khai trien MacLaurint a/ = ,cap 2 b/— cap 3

COSX

Giai: al/e*- 11+i/2 ;(1+x++o( )j(1—++o(x )j

3 colsle_(XZ/zio(xs)) ( N“’ j*

VD: Khai trien MacLaurint fien cap 2 f(x

. —4x+3

Giai: f(x)= :1{ - }:1{1. L 1}

(x-1(x-3) 2|x-1 x-3| 2[31-x/3 1-X




KHAI TRIEN MACLAURINT VOI HAM HOP

luy thoa fiddic yeu cau (Co the fioi tho td).

Ham hop f(u(x)): Khai trien lan 166t tong bodc. Nau tien

khai trien MacLaurint u(x), sau fio khai trien f(u) & cat fien

Chu y quan trong: Luon kiem tra fiieu kien u(0) = 0!

VD: Khai trien MaclLaurint

Giai: a/u=x*&u(0)=0= Qnu:u—%+...

4

b/\/l—(xzz—)2(4+o(x4)j -

VD (canh giac!): Khtrien MacLaurint y = In(2 + x) fien cap 2

a/ sin(x?) b/ /cosx fien cap 4

3

u

12

= X° + o(x“)

:1+1u+m
2




KHAI TRIEN TAYLOR QUANH x — x,: NOA VE KTR ML

Khai trien Taylor f(x) quanh x = x,: Noi bien t = x — X, va sd

duing khai trien Mac Laurint cho ham f(t)

Cach 2: Bien fioi fiel (x — X,) xuat hien tréc tiep trong ham so!!

VD: Khai trien Taylorham  f(x)= - quanh x, = 2 fien cap 3
X

Giai: Cach 1:t=x-2= f(x):lzizl- . :1(1+t+...j
Xx t+t2 72117 9% 72

1 11
(x—2)+2 2 1+(x-2)/2
VD: Khai trien Taylor ham f (X)=3/x quanh x, = —8fien cap 2

Giai: 3/(x+2)-8= —2[1— (X+82)T3 = —2(1+1-(_(X+ 2)j . j

3 8

Cach 2: Tao (x—2) trong ham  f(x)=




ONG DUNG KT TAYLOR. TIM GIOI HAN

Tim lim: Khai trien ML voi phan do Peano + Ngat bo VCB

3

X 3
x-sinx _ x—{x—6+o(x4)} e )

VBRI (ie——s =i 3 —lim-5
X—0 X x—0 X x—0 X

sin3x—3In(1+ x)

VD: Tim i SN3X+4sin”x 3In(1+ x) i :

x—0 (ex _ 1)Si N X x—0 X
VD:Tim fim * M9k (K
g X =0 dn

- |im{x;2|8(i;)x . >;|2n((11: :))}

x—0

(SGK/80) Iim[x—len(1+1ﬂ 3

X—>00 X



ONG DUNG KT TAYLOR. TINH GAN NUNG

Tinh gan nung & 60c 100ng sai so: phan do Lagrange

n+l
‘ f n+1

(023 00 aRi= P ce 0

= (n+1)!

VD: Tinh gan fiung gial tro sol e vdi fioi chinh xac 10 (SGK/79)

Gl o = ,ce(0l)=>e=S A< =
1 2 n (n+1) (n+1)

2V

S
To66ng to: Can choin bao nhieu soi haing trong khai trien ham y

= eX fiel col thel xaip x& e vaii fiol chinh xaic 104

VD: Goc x nao cho phep xap xz sinx ~ X V6i fiol chinh xaic 10-4




VI PHAN

Ham kha vi tai x, < Ay = AAX + 0(Ax), AX — 0 : Sol gia ham sol
bieu dien tuyen tinh theo Ax val voi cung bei baic cao cuia Ax

Vi phan: dy = AAx = f*(X)dx y (C):y=f(x)

Nhan xeit: Ham col iaio ham <
Coi vi phain: Ham khai vi

1/ C: hang so = dC =0
& d(Cy) = Cdy

2/ Vi phan tong,
hielu, tich, th6ong:

d(utv)=dutdv d(uj ~ vdu—udv

du)=vdu+udv  \V :




VI PHAN HAM HOP

y = f(x), x: bien fioc lap

Vi phan cap 1:
i i {y = f(x),x=x(t): ham hop

}:> dy = y'dx

= Vi phan cap 1: bat biein!

VD: Tinh dy cua a/ y = sinx b/ y =sinx, x = cost

Giai: b/dy=cosxdx=—cosxsintdt hoac y=sin(cost)=dy=...

Viphan cap cao: x:Bienfioclap=d°y= f"dx* d’y=...

y=f(x),x=x(t)=d?y=f"d+ f'd>x (d*x=x"dt?)

VD: Tinh d?y: a/ y = arctgx b/ y = arctgx, x = sint

X ¢ bldly=y'dx-
1+ x?) 1+X

sint
2

dt?

NS: a/d’y=—



