Chuwong III : NOI SUY

1) N9i suy da thuc
2) N@i suy Spline bac 3
3) Phuong phap binh phudng t&i thiéu
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1.1) N@i suy da thi'c theo Lagrange

a) Noi dung : Biét cdc gid tri y; = f(x) clia ham
y=1(X) taicdc di€m Xj theo bing

X AQ | A | A2 | .| . [ =1 e

Y YO (M| V2| .||\ Vn-1l| Vn

Tim ham lai hAm f (X)
L&i gidi : Vo s6 ham
Tim f (X) = P(X) chi 1a da thu'c bac n
thoa P(Xi) =V,
Loi gidi 1a duy nhat
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Cdc budc tim da thic P(X)
Buéc 1 : Thiét lap da thiic co s¢ Lagrange

_ 1 (X=xk)
L (X)=
() k:orlk¢i (X = Xk)

Vidu: Lg(x)=
_ (X=%1)...x—=% 1) (X=X )..(Xx —X)
(X0 =%)--- %0 =% -1 (X0 =%)--(X0 — %n)
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Budc 2 : Cong thic tinh P(x)

n
P(x)= _ZOYiLi(X) =
| =
yoLo(X) + y1L1(X) + ...+ ynL n(X)
b) Sai sé :

F(X)-P(X) | <
v (N+1)

<

~ (n+1)!

(X = X0)(X = X)X = X))
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¢) Nhan xét :

*) S6 moOc ndi suy cang 16n thi sai sO cang nhd , tuy
nhién bac cua da thic s€ 16n, tinh toan s€ dai .

*)Sai s6 phu thudc vaio M (n+1), thuc t€ khong biét
vi ham f (X) chua biét

*)Pa thdc ndi suy P(X) 12 duy nhat
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Vidu:
Tim da thitc ndi suy P(x) t¢r bang so liéu
Xg=—1, =0, xo=1
1

Yo =4 , Y1=1, yo2=3

Tinh gan dung gid tri cda bangtai X = 0.7
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Giai : Ta tim cdc da thic Lagrange
_ (x-0O(x-1 _ X% = X
)= Zoc-n T 2
(= X DI =D _xE -1
[0-(-D](0-1) -1
_[X=(-DI(x—0) _ x*+X
[1-(-D](1-0) 2
2X% + 4% +3

Lo(X)

P(9 = JLo(X) +1L1(9 +3L(9 =

2.(0.7)% +4.(0.7) +3
3
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d) Ty sai phian

Ty sai phan |
f
Ty sai phan |

f [Xo,

hac 0 cua f tai Xp :
o] = 1(x0)

bac 1 cua f tai X, X :
f[x1] = T[xo]
X1~ X0

X1] =

Ty sai phdn bac 2 cua f tai X, X1,X»o

f[Xp,X1,X2] =

f[x1,X2] = f[x0,X1]
X2~X0

Tuong tu cho ty sai phan bac cao hon
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e) Bang ty sai phan

x|y Tys/p bacl Tys/p bac 2
-1 1/3

2/3
0 1 2/3
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f) Noi suy Newton ti€n theo bang ty sai phin

Pa thiic P(X) c6 thé tim duéi dang

P(X) =ag +a1(X—Xg) +8x(X—X%g)(X =) +..
~Fan(X=xg)(X=x)..(X = Xn-1)

ap = flxo]

a = f[x9,x]

ap = f[xp,x1,x3]

a = flx0,30, %5, |
an = f[x0,x1,%2,... Xp]
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x| Tys/p bacl Tys/p bac 2
113
2/3
ol 1 2/3
2
1| 3
P(x) =1+ 2 (x+1) + 2 (x+1)(x 0)=2x° +4x+1
3 3 3 3
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g) N1 suy Newton lui

P(x) = Gl al(x - xn) T az(x - xn)(x - xn—l) t..

.t an(X—=Xn)(X—Xn=1)--(X— %)

ag = T[xn]

a1 = T[xn, Xq=1].

ap = T[Xn,Xn-1,%n-2]
ak = T[Xn,Xn-1.. Xn—-k+1, Xn—k.
an = T[ Xy, Xpo1,--X3, X2, X1, Xg
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-1 | 1/3
2/3
0 1 2/3
2
1 3
2
P(x) =3+2(x-1) +§(x—1)(x— 0)
:%x2+%x+1
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2) Noi suy Spline bac 3
a) NOi dung : Cho bing so liéu

x |X0 |X1 |X2 .. v | Xn=1|*n

Y (Yo |yr|yY2 .. |. |[VYn-1|Vn

Tim mOt ham S(X) thda cdc diéu kién :

S(x) : biqua caaliém da cho trong bng

S(x) 12 da thie bac 3 trén moi doan nhé
[Xj X +1]

( c4c da thitc nay c6 cdc hé so6 khdc nhau)
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Goi S (X) 12 da thic trén mdi doan nhd [xj,xj 1l
S; (X) théa céc diéu kién :

a) Sj(Xj)=Yj
Sj (Xj+1) = Yj+1

b) S/(xJ+ =5 +1(xjﬂ)

¢) S/ (Xj+1) = s 1 (Xj+1)

d) S (%) = SA’_l(xn>

di€u kién bién tu nhién
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h.

J

Ny = Xj41 7%
aj=yj
d :(Cj+1‘Cj)
3hj
_ (@j+r—aj) hj(cj.q+2cH)

h, 3
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P& tim oF

1 0] 0 0 0) 0)
hg 2(hg+hy m . 0]
A= 0 hl 2(h1+h2) h2 0
0] 0] : . 0]
0 0 hh-2  2(hp-2 +hp-1) hp
0 0) 0 0 0] 1
i Co | [ 0 |
3 3
G —(az-ag) - —(ag-ao)
1 ho
X = B
Ch- 3 3
n-1 (apn —an-1) - (8apn-1~-an-2)
Cn hn_l n—2
B - 0)

CuuDuongThanCong.com
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Vidu : Noisuy Spline bac 3 cta bang

Xg =0 XX=1 X,=2 X3 =3
Yo =0 =1 y;=4 y3 =0
ap =Yg =0 a =y =1
ap=yz=4 az3=y3=0

Cédc hé s6 ¢ tinh theo hé phuong trinh

1 0 0 Olfcg] [ O ol [0°
1 4 1 0flc| | 6 c| | 3
014 1||c| |-21 cr| |-6
000 1f|g| | 0] [e&] LO_
=0 b =3 b,=0

do =1 dg=-3 dr=2
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Tacé ham: S(X) =

N\

1x-0)° 0<x<1
1+3(x—1)+3(x—1)2—3(x—1)3 1<x< 2

4 —6(x-2)2+2(x-2)% 2<x<3
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Spline véi diéu kién bién rang budc

d) Sp(%0) = f'(X0), Sh-2(¥a) = f (%)
trong d6 f'(Xg), f'(X,)la cdc dai lugng cho trudc

o h 0 0 0 0
h 2(p+hy hy . . 0
A O M 20uthy) b . 0
0 0 . . . 0
0 0 - N2 20h-2+tM-1) Mg
0 0 0 0 M LN
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h?:)(al —ay) — 31 (Xq)

3 3
—(ay—a)) - (ay—ag)

hy hy

3 3

m (an - an—l) - m (an—l - an—2)
, 3
31 '(Xn)— h . @, —an-1)
n-1
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Vidu :
HamS(x) Spline c 3 roi suy hing $ liéu

X 3 5
y 2.9 6

véi diéu kién biénrang bioc :
S@)=f'()=2 ; S'(B)=1"'k,)=0.2
Tinh gia ti cia lamY(x) tai diem x =4
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3) Phudng phap binh phuong t8i thiéu
N§i dung : T bang s6 liéu

X X1 X9 . . X X

n—1 "

Y yl y2 . - yﬂ—l yﬂ

tim nhitng ham sé cé dang biét trudc
sao cho tong binh phuong do léch so véi

bang so liéu da chola nho nhat
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y =af (x) +bg(x)
aZfZ(xf)er-Zg(xf)f(xf): 2 Vi (%)
i=1 i=1 =1

aY ge) f(x)+b> g2 (x) =3 y.g(x;)
L i=1 i=1 i=1

y=a+bx

N N
Can+b) x =>y

=1 =1

N N 5 N
a.) % th) X" =2 VX
W 1=1 1=1
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Vidu : Cho b3ng s6 liéu sau
x |0.5 1.0 1.5 2.0
y |2.01 (298 [4.05 [4.96

tim cong thic thyc nghiém dang vy =a+ bx , theo
phuong phdp binh phuong téi thiéu

y=a+bx=1.02+ 1.984&
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Vi du : Cho bing s6 liéu sau

X 1.0

2.0

3.0

4.0

y |2.01

4.98

10.05

16.96

tim ¢cong thitc thitc nghiém dang v = a+ b;!r:2 , theo
phuong phap binh phuong téi thiéu
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Cho king 9 liéu

0 1 2 3 4
y| 20 | 22 | 3.5 | 42 | 53

b
JV1+X

theo plrong phap binh pfong i thieu caa bing trén.

Timham y=a+
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