PAO HAM VA VI PHAN

Phan 3



KHAI TRIEN TAYLOR

Cho f(x, y) kha vi dén cap (n+1) trong 1an can
(Xoy Vo), kni do trong lan can néy ta co:

F(0Y) = f(xg,yg) * 2 oYl g

k=1 k!
Cu thé:
! (o 0 \k
I o +
f(x,y) = TEla T N) Teva TR,
— 1 nt \
Ro " +1)|d Y T A%y, T AY) Phan du Lagrange



Co thé thay R béi o( p") (Peano) (la VCB bac cao
hon p" khi p— 0),

Khai trién trong 1an can (0, 0) goi la kt Maclaurin

1.Théng thwdng chi str dung pd Peano.

2.S dung khai trién Maclaurin co ban cia ham
1 bién trong kt Taylor ham nhiéu bién.

3.Viét kt trong 1&n can cla (x,, Y,) la viét kt theo
IGy thira clia AX = (X — Xg), AY = (Y — Y,)




Vi du

1/ Khai trién Taylor dén cap 2 trong lan can (1, 1),

cho z=1(x,y)=x

fx' - yxy_l, fy' = x’Inx — df(1,1)~ Ay + O.Ay

"o _ -9 o _ _
fxx_y(y 1)Xy ’ f _Xyl+yxyllnx,



df (1,1) = Ax t 0.2y

d°f(1,1) = 0Ax* T2 AxAy + 0 Ay?

df (1,1) , d°f(1,1)

7= f(x,y)= f(@,1)7 0(P?)
11 21
A Ao A
p=gt N4 2 Y+ 5P
11 21

=1t (x T T (xT(y ")t o(PY)



Vi du

2/ Viét kt Maclaurin dén cap 2 cho
1

z — f(x,y) "~

1T xT y~ xy

Patu = x +y — xy, kt z theo u dén u?2
1

z = =1-utu’to@?)
17 u

1T (x Ty Txy) P (xty Txy) tou?)

=1 - x "yt x2t3xy T yito(P?)



Vi du

3/ Viét kt Taylor dén cap 3 voi (X,, Y,) = (0,1) cho

2
x T xy

z — f(x,y) e

PatX=x,Y=y-1,

_ X *tx2txy
Z e

=1t x t x*+ Xy

Loy 24 2 Loy 24 3
(X T X XY)© (Xt X XY)~
2 6




Z:
1+
X+X2+
XY

X T X2t XY)°
2 +(X-|-X2+
XY )®
6

L

to (P

=1+ x oy
— X + /
2 Xy + —x°
6X +X2 +
Y *o(P?)

Z:
1+X+i 2
2x T x(y ~ !
1+
) gX3+X2( _
y 1) Fo(P7)



Vi du

4/ Viét kt

cho :z =

aylor dén cap 3 voi (Xg, Vo) = (1,2)

f(x,y) = xsin(y ~2). Suyraf’y(l,2)

PatX=x-1,Y=y- 2,z trdo thanh

[ 3 )
2= (X *1)siny = (X *ly ——*o(y’)|
\ 6 y
Y3
=Y T XYy T —"To(P%)
6
_23
(2t 2 o

6




A3
(y — 2) +o(p3)
6

FOay)=(y " 2) T (x "y ~2)”

d°f(1,2) _
21

(x " D(y ~ 2)~ AxAy — dxdy

! Ay2 + og" AyA, +¢" A
f. (1,2)7x 2fxy(1,2) X2y fyy(1,2) y :AxAy

2

= f,(1,2) =1



Pao ham theo hudng

Dinh nghta:

Cho ham f xac dinh trong Ian can M, va mot
hwédng cho bdi vector a .
Pao ham cua f theo hwéng a tai My:

Of f M,"ta ~f M
f—lim
92 o0 t

0

i | ,
~ "o chitéc do thay dbi cia f theo huong &

Oa



Dinh ly (cach tinh dao ham theo huwdng)

—_

Néu ham fkhavitaiM,, € = e, e, a

vector don vi, dao ham theo hwéng e tai M,
ton tai, khi do:

Ham 3 bién ciing dworc tinh twong tw.



> <

cosB = e, ¢ (Vector don vi)

cos“,cosﬁ

NS

Cac cosin chi phwong cua e

e



@D |

—_

B cos?)
e = (cos?,cos



Céng thirc tdng quat

a |a vector tuy vy:

9t M, oa, %M

0 1 4 0 4,
%a O O AT
(ham 2 bién)
o My _% My a9 My oa, 9 Mg a,
%a S A

(ham 3 bién)




Vi du

1. Tim dao ham theo hwéng dwong cua truc
Ox tai diém (-2,1) ctia ham sb
f(x,y)~ xy2 B 2x2y

Vector don vi theo hwéng dwong cua Ox la:

e = 1,0
% “2,1 ., Lo
— f, 72,1 1% f, 72,1 .0

€
- 9.1 T12.0 79




2. Tim dao ham theo hwéng a = 11,71 {ai

M = 21.2 cla f x.,vy,z = x° "t 2xz " 3y%z°




Vector Gradient

—

Goi i.j .k lacac vector don vitrén cac
truc toa do, f co cac dao ham riéng tal

M, Xo.Y, . Gradient cua f tai M, la:

Vi M, “grad M, = f, M, ,f M



0 0 0
f M, _% My %M, ]
— €, e, f M, ,e
K N oy
Of M
0_=|v = v
E H f M, HHeH H f M, H.cosgp

plagoc giha gradf M, & e

Of M

o dat gia tri I&n nhat khi va chi khi:
=
- cos? =1 < ? =90



Tong quat

Huwdng cua vector gradient la hwéng ma

ham f tdng nhanh nhat.




Vi du
0t (2,73,0)

1/ Tim grad f (2,73,0), Py
a

VoI f x,y,z = xe’",a~(2,73,0)

Vi x,y,z = f,f ,f = e’ xze” xye”

V§(2,73,0)= 1,0,76

0f (2,73,0) 2,73,0

=V§(2,73,0).0— = 1,0,76 .
V13
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CONG.

0, M(X0.Y0:20) € S
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PHAP TUYEN — TIEP DIEN CUA MAT

Cho mat cong S: F(X, v, z)
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PHAP TUYEN — TIEP DIEN CUA MAT CONG

Gidsw L cScopt: x=x(),y=y(t), z=z(t)

M = (X(to), y(to), z2(ty)) €L

Vector chi phwong cuda tiép tuyén tai M 1a :
0= X (ty)y (1), Z (ty)

Me S: F(x,y,z) = 0, ta co:

F (M)X (t) T F (M )y (t) F F,(M )z (t;) =0



F (M) (t) T F (M)y (t) F F,(M )z (t) =0
= X ()Y (t5). 2 () = F (M),F (M),F,(M)

= 4 L gradF M (v&i moi dwdng cong trong S va
qua M)

grad F(M) 1a phap vector cla tiép dién

cua S tai M.

« Phép vector cla tiép dién con goi 1a

phap vector cua mat cong S.



Phwong trinh phap tuyén

S:F x,y,z ~0,M T x,.,y,.Z, =S




Phwong trinh tiép dién

S:F Xx,y,z

-0, M

XM’yM’ZM

<SS

!

y~y, TF,M T 27z

M

-0




Vi du

1/ Tim phwong trinh tiép dién cia mat cau:

gradF x,y,z — 2x,2y,2z2



0,0,4

a.gradF 0,0,2

y -0 .07 z72 470

X0 .07




a. gradfF 1.4/3,0 = 2.2/3,0

T : x~1.27F y_\/g.Z\/;+ z-0 .00
A x+y\/;_4:O
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