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Trudmg Dai hoc Bich Khoa ~ DHQG-HCM 3
7.1. Cac phwong phap xap xi thong dung ‘BKJ
« Xap xi bang phan tir hiru han
Gia st ¥ 1a mién xac dinh cta mot dai luong can khao sat nao
do (chuyén vi, ing suat, bién dang, nhiét do, v.v.). Ta chia V' ra nhiéu
mién con v¢ ¢6 kich thudc va bac tu do hiru han. Pai luong Xép X1 cua

dai lugng trén s& dugc tinh trong tp hop cac mién ».



Trudmg Dai hoc Béch khoa ~ BHQG-HCM 3
4 §H§
7.1. Cac phuwong phap xap xi thong dung ‘J

Phuong phap xap xi nho cac mién con v¢ duge goi 1a phuong phap
xép X1 béng cac phﬁn tr hiru han, n6 ¢ mét sb dic diém sau:

- Xap xi nat trén moi mién con v¢ chi lién quan dén nhiing bién nut
gin vao nat cia v¢ va bién cla no,

- Céc ham xap xi trong mdi mién con v¢ dugc xay dung sao cho chung
lién tuc trén v¢ va phai thoa man cac diéu kién lién tuc gilra cac mién
con khac nhau.

Cac mién con v¢ duoc goi 1a cac phan tir.



Trudmg ai hoc Béch khoa - PHQG-HCM 3
7.2. Xap xi trén phan tir tham chiéu PO
7.2.1 Bai toan ndi suy tong quat
Mot ham s6 y = f(x) chi xac dinh dugc tai cac diém:

X, =a<x<..<x,=b:y =f(x)Vi<n
Ta can tim mot biéu thtrc giai tich di don gian g(x) dé xac dinh gia tri
gan dung cua y:y ~ g(x) tai cic diém x € la,b]sao cho tai cac diém x,

tacd gix)=y;.
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7.2. Xap xi tren phan tir tham chieu
7.2.1 Bai toan ndi suy tong quat

Vé phuong dién hinh hoc, ta can tim ham g c6 do thi di qua cac diém
(x;, f(x,)) nhu trong hinh
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Trudmg Dai hoc Béch khoa ~ BHQG-HCM
, . , qBK’
7.2. Xap xi trén phan tur tham chieu

7.2.1 Bai toan ndi suy tong quat

Gia st dd biét cac gia tri y; cua ham sO tai cac mdc ndi suy x; tuong
émg. Cho truéce ham phy thudc (n+1) tham s6 doc 1ap ;] P(cys¢;snsc,s )
thoa man cac diéu kién nhat dinh. Nguoi ta xac dinh cac C; cho biéu

thirc no1 suy nho hé phuong trinh:

®(c,,c,5...,C, X)) =y, ,Vk =0,n
* /4 n ~ /4 * \ '/‘\ *NA
Vi cac {c j} i da xac dinh nho diéu kién,
]:

ham g(x)=®d(c,,c,,...,C,,x)go1 l1a ham nd1 suy va dung lam cong thirc
dé tinh gia tri f(x)
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7.2. Xap xi trén phan tir tham chieu PO

7.2.2 Da thuwre Lagrange

Lagrange da xay dung da thirc nd1 suy don gian sau day:
L,(x)= yL,(x)
k=0

Trong @6, L, (x)a da thic bicn codnnghiém X=X e kva
LX (x;) = 1 hay Lﬁ(xj) = 6}‘ Vi<n

Ta thay dugc

[Tick (x — x;)

[i— G — x;)

Ly (x) =

Nhu vay, L, (x) 1a da thic can tim.



7.2. Xap xi trén phan tir tham chiéu

7.2.2 Da thuwre Lagrange
Hoac
n
X —X
o= | | 5=
m=0""% m
k+m

V&1 n 1a s6 nut
X 1a toa do nut thr m
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7.2. Xap xi trén phan tir tham chiéu PO
7.2.2 Da thwre Hermite

Bai toan nd1 suy Hermite la bai toan md& rong cua ndi suy
Lagrange va Taylor.
Cho x,,a, € R v6i i=1,2,..,nmk=0,1,2,...p.—1 va X, # xj,‘v’l' # j
trong d6 thi p, +p, +...+ p, = N. Hay xac dinh da thirc H(x) c6 bac
deg H(x) < N —1 thoa mén diéu kién:
H"(x)=a,,Vi=1,2,..,m;Vk=0,1,...,p. —1
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Trrimg Dai hoc Béch Khoa - DHQG-HCM 3
7.2. Xap xi trén phan tir tham chiéu -
7.2.2 Da thirc Hermite

Khi n 13 s6 nguyén khong 4m thi nghiém cua nhiing phuong
trinh Hermite la nhitng da thirc, duoc goi la da thirc Hermite va co thé

duoc viét nhu sau:

dn

n

(e ),n=0,1,2,..

H,(x)= (1) —-
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2 2 BK
7.3. Phép bién doi hinh hoc PO

7.3.1 Ham dang

Phan tr qui chiéu t giac c¢6 dang hinh vudng dugc xac dinh trong hé

toa do (& n)

-1,y 7t (1,1)
4 3
y
~ >
(0,0) &
1 2
(-1,-1) (1,-1)




p bién ddi b ¢
7.3. Phép bién doi hinh hoc
7.3.1 Ham dang
Cac ham dang V; (i = 1, 2, 3, 4) c6 tinh chat:

* N, =1tainutiva béng 0 ta1 cac nut khac.
Chang han: N, bang 1 tai nt 1; bang 0 tai cac nut con lai (2, 3, 4).
* YéucauN, = 0tainit 2, 3, 4 cé nghiala N, = 0 doc theo canh &=1
va n=1.
Vi vay, N, phai c6 dang: N, = ¢(1- &(1- n) ; trong do c la hang s6
can xac dinh.
1

Trdicukién V=1 tainGt 1 (£=-1; p=-1),suyra: ¢ = e
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Trrimg Dai hoc Béch Khoa - DHQG-HCM
7.3. Phép bién doi hinh hoc -
7.3.1 Ham dang

Tuong tu nhu trén, ta cling xac dinh dugc biéu thirc cua

cac ham dang con lai. Cud1 cung, bi€u thirc cua cac ham dang N,

nhu sau; V= La-a-n)
Ny =5 1+ &)1 -n)
Ny =51+ &)1+ )
N, = 1= )+ n)
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 Trrdng Dai hoc Béch Khoa - BHQG-HCM
7.3. Phép bién doi hinh hgc 2
7.3.1 Ham dang

. Ta c6 thé biéu dién cac ham dang mot cach tong quat nhu sau:

N, :%(14_551')(1_'_77771')

trong do (&;, 1) 1a toa d0 cua nut i.

. MO ta truong chuyén vi cta phan tir theo chuyén vi ndt ciia no.
Ta thay:

u=>Nq, t Ny; tNyqs + Ny,
V=Nq, + N,gy + Nyqe + Nygg
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Trrimg Dai hoc Béch Khoa - DHQG-HCM
7.3. Phép bién d6i hinh hoc
7.3.1 Ham dang

Hodc mo ta dudi dang ma tran:  u = Ng

Trong do:
v [M0 N, 0 N0 N, 0
O NN O N, 0 N, 0 N,

Nho cach mo ta déng tham s0, ta biéu dién toa do ciia mot diém
trong phan tir qua toa d6 cac nit phan tir cling nhd cac ham dang N, &

trén: x =Nx; + Nox, + Nyxy + Nyxy
Yy =Ny + Ny, + Nyys + Ny,
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Trudmg Dai hoc Bich Khoa ~ DHQG-HCM
.z BK
7.3. Phép bién doi hinh hoc P
7.3.2 Ma tran Jacobi

Cac dao ham bac nhat theo khong gian trén phan tir tham chiéu va phan

tir thue c6 quan hé véi nhau theo biéu thirc:

af=8f6x+5f8y A o
o0& oxo& Oy o& ] JOS | _ ;) ox |
o _Fox o Hoac gl L
on  oxon &y on on) .
Ox Oy |
Trong d6 J 13 ma tran Jacobi ctia phép bién hinh J = gi gf
on 0n
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Trurding Dai hoc Bich khoa - DHQG-HCM
7.3. Phép bién d6i hinh hoc

7.3.2 Ma tran Jacobi
Tuong tu, ta co mbi quan he:
of _9f 0 9 9¢ of] (o]
ox O Ox 65 Oy Hodic ng _ )95
of _of on  of on 9 9
oy onox o oy ) Lo,
e o
Trong d6 J 1a ma tran Jacobi ctia phép bién hinh - aax Sy
n 0n
ox oy |
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i 3
7.3. Phép bien doi hinh hoc -
7.3.3 Vi du:
Tim ham dang cta phan tir 1 chiéu trong hai khong gian tham chiéu va
khong gian thuc @ @ @
® ® ® >
-1 0 1 $
® ® ® ® >
0 X1 X2 X3 x
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Trurég Dai hoc Bich Khoa ~ BHQG-HCM
, 5 BK
7.3. Phép bién dbi hinh hoc -

7.3.3 Vidu 1:

Ap dung da thirc lagrange, cac ham dang cta phan tir tham chiéu nhu

sau: ) () R O
M= Sy 2D

[E-CDIE-D i
M) == ey~ € DED
[£-(-DI(E-0) _1

i—nja—=0) 2°¢*Y

N3(§) —
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Trurding Dai hoc Bich khoa - DHQG-HCM
7.3. Phép bién d6i hinh hoc
7.3.3Vidu 1:

Tuwong tu, ta ¢6 cac ham dang cua phan ti thuc:
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 Trrdng Dai hoc Béch Khoa - BHQG-HCM
7.3. Phép bién doi hinh hoc £
7.3.3 Vi du 2:

Dung da thitc Lagrange, tim cac ham dang ctia phan tir t&r giac 4 nut

I
Y 0 3(1,1)

1(-1,-1) 2 (1-1)
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Trurdmg Bai hoc Bach Khoa ~ DHQG-HCM
7.3. Phép bién do6i hinh hoc £
7.3.3 Vi du 2:

Ap dung da thuc Lagrange cho hai phuong trinh ¢ van ta tim duuoc

duuoc cac ham dang tuong ttng véi1 cac nut 1, 2, 3 va 4 nhu sau:

NG =Ll == 11—10—5)(1—77)
No(E) = Ly Ly, =5 ((11)) 1+ 6)1-n)
N(Em) =L, L, f((ll)) ((11))—;<1+§><1+n>
NG = Lig Ly =2 I =200
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Trurdmg Bai hoc Bach Khoa — PHQG-HCM
7.3. Phép bién d6i hinh hoc
7.3.3 Vidu 3:

Xét phan tir 3 nat khong gian tham chiéu va khong gian thyc:

1 n A
® ;
3
1
J— 2 A
3
, S
: 3
Xac dinh toa do diém A’, anh cua diém A = %, n= %

Tim ma tran Jacobi cua phép bién d6i hinh hoc tai diém A ”




Trurding Dai hoc Bich khoa - DHQG-HCM
7.3. Phép bién d6i hinh hoc

7.3.3 Vi du 3:

Tim anh diém A
Taco  x= ZN(: )%, = ZN(: )y,

Vi N(,n)=1-¢—n,N,(G,n)=¢,N,(&,m)=n

Thay cac thong s6 tir dé bai vao, ta duoc:
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Trurding Dai hoc Bich khoa - DHQG-HCM
7.3. Phép bién d6i hinh hoc

7.3.3 Vidu 3:
d 0
J11 =a—€(N1x1+N2x2+N3x3) =a—€[(1—f—77)-2+f-5+77-4] =3
d 0
J12 =a_€(N1Y1+N2y2+NSYB) =a—€[(1—f—n).2+€.3+n.5] =1

0 d
J21 =%(N1x1+N2x2+N3x3) =%[(1—f—77)-2+5-5+77-4] =2

0 0
J22 =%(N13’1+N23’2+N3)’3)=%[(1—5—77)-2+5-3+77-5] =3

-
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Any
Questions?




