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MO PAU
Ngay nay vé&i sy phat trién manh mé cua cdng nghé thong tin, con nguoi da
rng dung nhitng thanh twu cua no trong rat nhiéu linh vuec khac nhau. May tinh
d3 tro thanh mot cdng cu hd trg dac luc cho con ngudi trong viéc xu 1y dit liéu

mot cadch nhanh chdng va chinh xac.

Tir khoang hai chuc nim nay ngudi ta di va dang phat trién mot k¥ thuat
ndi suy moi cd dd chinh xdc cao. P6 1a ndi suy boi ham co s& ban kinh (Radial
Basis Functions) viét tit 13 RBF. Phuong phap ndi suy nay da dugc st dung
trong nhiéu linh vuc cua CNTT nhu XUt 1y tin hi€u, xr 1y anh, dd hoa may tinh
va 1y thuyét diéu khién. Mot s6 phan mém vé ham RBF va céac Gmg dung ciing
da dugc phat trién. Ngoai ra, mdt linh vuc tmg dung khac rat hiéu qua cua ndi
suy RBF 1a tinh toan khoa hoc. Cac k¥ thuat RBF dugc sir dung ngdy cang nhiéu
trong viéc giai sb phuong trinh dao ham riéng, dic biét 1a cac bai todn phi tuyén
va/hodc cac bai todn trong cac mién hinh hoc phirc tap. Linh vuc ndy duoc phét
trién dua trén nén tang caa hinh hoc hoa hinh, hinh hoc tinh toan, hinh hoc vi
phan cing nhiéu kién thic todn hoc cta dai s6 va giai tich, ciing nhu cac thanh

tuu cua phan cing may tinh.
Luan vin gdm c6 ba chuong:

Chuwong 1. Ngi suy ham nhiéu bién béi ham RBF

Khéi niém co ban vé noi suy va xap xi ham s

Mot s6 phuong phap ndi suy ham maot bién

Noi suy ham nhiéu bién

Ham co s& béan kinh va cac tinh chat

Noi suy boi ham RBF

Chwong 2. Phuwong trinh khuyéch tan - truyén tai

Gigi thiéu bai toan

Phuong phap sai phan giai phuong trinh khuyéch tan - truyén tai
Mot s6 thi du tinh toan
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Chwong 3. Giai phwong trinh khuéch tan - truyén tai bang phwong
phap khéng lwéi

Chwong trinh MATLAB giai bai toan biang phwong phép sai phan va
phuong phap RBF

Em xin duoc bay té 1ong biét on dén thay gido PGS.TS. Ping Quang A da
tan tinh huéng dan em hoan thanh luan vin nay. Em ciing xin chin thanh cam
on céac thay ¢ gi4o, ban be, ddng nghiép, Khoa Céng nghé Théng tin — Pai hoc

Thai Nguyén da dong vién, giup d& em trong qua trinh hoc tap va nghién cuu.

Thai Nguyén, ngay 30 thang 10 nam 2010
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CHUONG 1 : NQI SUY HAM NHIEU BIEN BOI HAM RBF

1.1 XAP Xi HAM BANG NOI SUY
1.1 .1Bai toan ndi suy.

Gia stir ching ta c6 ham sé y=f(x), va biét gia tri cua no tai cac diém xQ
=a < X1<X2 < .. <xn=b; yi = f(xj) v6i Vi=0,..,n. Hay tim biéu thuc g(x) du
don gian xacdinh trén [a,b] sao cho: y= f(x) = g(x) va g(Xi) =Vi

Ham f(x) thuong la ham thuc nghiém hoiac ham kho tinh gia tri nén chi
xac dinh gia tri tai mot sé diém nhat dinh. Cac diém xj (i=0,..,n) goi 1a cac méc
noi suy.

Vé mat hinh hoc bai toan noi suy dugc dién dat nhu sau: Tim ham g(x) c6

db thi di qua cac diém (xi, f(xi))

y =1(x)

f(xi)

»
>

Xn=a Xi Xn= D

(1.1)

Luoc db giai bai toan ndi suy.

Nguoi ta cd gang tim ham G(co, .., cn, X) kha don gian, thoa man mot sb
diéu kién nhit dinh va phuy thuoc n+1 tham sb cj . Cac tham s cj nay s& duoc
xac dinh nho hé phuong trinh sau:

G(c0,..,Cn,Xk) = Yk v6ik=0,..,n (1.2)

Thuong nguoi ta chon ham G ¢6 dang:

G(C0,C1,-Cn s X)= X Ckpk (X) (13)
k=0
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Trong d6 cac ham {ok(x)} (k=0;n) la ho ham doc 1ap tuyén tinh cho trudc
va thoa man diéu kién

| ok(xi) [#0 (1.4)

Khi d6 hé (2.2) 1a ludn giai dugc va c6 duy nhat nghiém ddi véi cj.

Cac ham {ok(x)} (k=0:n) duoc chon theo kinh nghiém hodc bang ham

K d& da tinh toan

Vi cac c¢j (i=0;n) tim duogc, ham g(x) = G(co, .., cn, X) goi la ham
ndi suy va ding lam céng thac dé tinh gia tri caa ham f(x) véi cac x trong
doan[a,b].

1.1.2 Pa thirc ngi suy Lagrange

Lagrange da xet truong hop ok(x) = xk, (k=0;n), khi @6 ham noi suy la da
thac bac n. Con dinh thirc | ek(Xxi) | 1a dinh thirc Vandermon nén khac khong.
Tuy vay giai hé (1.2) véi n 16n van rat kho khan nén Lagrange da xay dung da
thirc nodi suy don gian sau.
1.1.2.1 Xay dung da thirc noi suy

Ky hi€u Ly (x) 1a da thirc noi suy can tim. Lagrange chon da thitc nay dudi
dang Ly = > y(K)L (%) (1.5)
k=0

Trong d6 L{(x) (k=0;n) 1a (n+1) da thirc bac n c¢d nghiém x=x; (v6ii = K)
va
L“(x) =1. Thay

l_I(X_Xi)i:«tk
H(Xk _Xi) (1.6)

i=k

L(9)=

Khi d6 Ly(x) 1a da thirc ndi suy can tim.
Vi du: Gia sir voi ham y = f(x) ta do duoc tai cac diém xo, VA X; tuong g

la yo = f(x0) va y1 = f(x1) thi:
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1209 = X=Xo)

(Xo - Xl)

L= XX

(Xo - X1)

Tu 2.5 ta duoc

_ y0(x=x)  YUx—X, Y~y
L.(x) = y + =y, +2—22(x—X,)
A A

Pay chinh 14 duong thang di qua 2 diém (xo,Yo) Va (X1,Y1).

Vi du: ham y = f(x) do dugc tai 4 diém nhu sau:

X 0 1 2 3

Xi 0 |01 03] 05

yi |05 0 [02] 1

Khi do ta co:
10(x) = (x-0.)(x-0.3)(x-0.5) _ x* —0.9x* +0.23x - 0.015
(~0.1)(~0.3)(~0.5) 0.015

2(x) = X(x=0.1)(x-=05) _ x® —0.6x? +0.25x
©(0.3)(0.2)(-0.2) 0.012

B (x) = X(x=0.1)(x-0.3) _ x* —0.4x? +0.03x
~(0.5)(0.4)(=0.2) 0.04

B(x) = X(x-0.1)(x-0.3) x* —0.4x* +0.03x

(0.5)(0.4)(0.2) 0.04
Vi y1= 0 nén khong can tinh L.(x)

125 73

L(3) = yO 3(X) + Y,L2(X) + Y,L5(X) :?x3 —30x° +EX_O'5 la da thac ndi suy

can tim.

1.1.2.2 Sai s6 ndi suy
Véi xe[a,b] ta woc lyong sai s6 fix) — Ln(x), trong d6 x cho trugc.
bt on(t) = (t-x0) (t-x1) ..(t-xn)
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R6 rang néu x khong bang mdc ndi suy thi - wn(X)= 0, nén tim dugc hang
s6 k dé:

f(X) — Ln(X) = k.oon(x) (1.7)

Xét ham s6: F(t) = f(t) - Ln(t)-k.on(t) (1.8)

Ham nay c6 n+2 nghiém phan biét t=xj (i=0;n) va t=x; Bang phuong
phap quy nap c6 thé ching minh duoc rang ton tai diém ¢ [a,b] sao cho
F(*1) (0)=0. Vi Ln 1a da thic bac n nén co thé tinh dao ham cip (n+1) biéu
thac (2.2). Ta co:

F* D) = M) () 0k (n+1)! =

(n+l)(C)
k= (n+1)! (2.5)

Thay gia tri ctia k vao biéu thtc (2.1) ta duoc

(n+1) @(C)
f()—Ln(x) = f (C)( 1)|( 9

Diém c thay dbi khi x thay doi. Néu dao ham cip (n+1) cua f bi chan:
D001 <M 2.7)

v4i VX e[a,b] thi ta c6 udc luong sai sd ndi suy la:

| f(x)- Ln(x)| < | @n(x) | (1.10)

1)'
1.1.3 Pa thirc ndi suy véi moc cach déu.

Ta xét truong hop dic biét khi cac mbc noi suy cach nhau mot doan bang

nhau:
AXj= Xj+1 — Xj = h=(b-a) /n (v61i=0; n-1)(2.9)
Dung phép d6i bién (x — xQ)/h = t, cac da thirc L¥(x) s& 1a da thic theo t

chi phu thudéc vao s méc n va co nhiéu cach biéu dién don gian, d& sir dung

hon.
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1.3.1 Cong thire tong quéat

bat X—X, =h.t (1.11)

Taco: x-x =(t-K)h vk=1l;n; x -x =(G-kh (112
Thay vao (1.6) ta duoc:

T - gk -k-1.(-n)

LO)=RO=560 )™ KI(n—K)!

i=k

Hay
Ck
PX(t) = (- n—”lt(t —1)...(t—k+D)({t—k-1)..(t—n)
khong phu thuéc vao méc noi suy. Tuy theo ting truong hop ngudi ta co
cac cong thirc ham ngi suy thich ung.
1.1.3.2 Sai phén hiru han
Trong truong hop cac méc ndi suy cach déu xj+1 — Xj =Axj = h =const
voi i1=0,..,n-1. C4c sai phan hiru han dugc dinh nghia nhu sau:
Sai phan cap 1: Ayj = Yi+1 — Vi
Sai phan cap 2: Azyi =AYi+1 —Ayij
Sai phan cap k: Akyi :Ak'lyi+1 —Ak'lyi

Pé tinh sai phan hiru han bang tay nguoi ta thuong ding bang nhu sau:

X y Ay | A%y A3y Ay APy
Xo X1 X3 X3Yo Y1 Y2 ¥a| Ay, A2y0 A3y0 A4y0 A5y0
X4 X5 yays Ay,

A%y, | ASy, | A%y,

Ay,

A%y, | Ay,
Ay, ,

ATy
Ay, 3

Vi du voi ham y=e* ta c6 bang sai phan véi 4 méc nhu sau:
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