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Mé& dau

Nhiéu hién tuong khoa hoc va ki thuat dan dén cac bai toan bién cua
phuong trinh vat 1y toan. Gidi cac bai toan d6 dén dap s6 bang s6 1a mot
yéu cau quan trong ctia thic tién. Trong mot so6 it trudng hop that don
gian viec dé c6 thé lam dugc nho vao nghiém tudng minh ctia bai toan
duéi dang cac cong thiic so cap, cac tich phan hodc cac chudi ham. Con
trong dai da sé truong hop khac, dac biet 1a d6i v6i cac bai toan cé he
s6 bién thién, cac bai toan phi tuyén, cic bai toan trén mién bat ky thi
nghiém tuong minh ctia bai toan khong c6, hodc c6 nhung rat phic tap.
Trong nhitng truong hgp dé viéc tinh nghiém phai dya vao cac phuong
phép gidi gan ding. DA c6 nhiéu phuong phap truyén théng giai bai toan
nay nhu phuong phép sai phan httu han ([5], [7], [8]), phuong phap phan
tu htu han([1], [6]),...

Tuy nhién dé st dung cac phuong phap nay can dua trén luéi. Trong
nhiéu truong hop bai todn ¢6 mién hinh hoc don giadn, hodc ham khong
c6 tinh chat dao dong l6n thi cac phuong phéap trén dé dang thuc hien.

Vi vay trong nhitng ndm gan day mot xu huéng mdi dé giai phuong
trinh dao ham riéng ra doi. D6 1a phuong phap khong luwéi. Mot trong
cic cach tiép can ndy 1 phuong phap khong luéi stt dung noi suy ham
RBF theo huéng noi suy dia phuong.

Dé tai tim hiéu mot phuong phap giai phuong trinh dao ham riéng
dua trén ham co s6 theo ban kinh. Day 13 phuong phap dugdc nhiéu nha
khoa hoc trén thé giéi quan tam trong nhitng nim gan day. Muc dich
ctia dé tai 1a stt dung ham co sd ban kinh giai phuong trinh Poisson véi

diéu kién bién Dirichlet trong cac mién hinh hoc 2D, lgi thé ctia cach
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tiép can nay 1d khong can tinh ludi, chi phi cho viéc tinh toan luéi trén
bi loai trit. Hon nita cach tiép can st dung noi suy ham RBF dé dang
trong cac truong hop: dit lieu phan bé phan tan, mién c6 hinh hoc phiic
tap va s6 chiéu khong gian cao vi ham RBF chi lam viéc v6i khoang
cach, chuyen nhiéu chiéu vé mot chiéu.

Dé tai dugc trinh bay trong 3 chuong:

Chuong 1: Trinh bay nhiing kién thiic co sé vé hé phuong trinh va
mot s6 cach gidi hé phuong trinh dai s6 tuyén tinh. Dong thoi dua ra
cac kién thic co sé vé noi suy ham sé theo phuong phap co dién va noi
suy ham co sé theo ban kinh.

Chuong 2: Trinh bay phuong phap phan ti hitu han trén mién hinh
chi® nhat va rdi rac bai toan Dirichlet v6i phuong trinh Poisson.

Chuong 3 : Mot s6 thit nghiém giai phuong trinh Poisson vé6i diéu kién
bién Dirichlet.

Luan van dudc thyc hién va hoan thanh tai truong Dai hoc Khoa
Hoc-Dai hoc Thai Nguyén. Qua day toi xin chan thanh cAm on cac thay
c6 gido Khoa Toan-Tin, Ban Gidm hiéu, Phong dao tao nha truong da
trang bi kién thic co ban va tao diéu kién t6t nhat cho to6i trong qua
trinh hoc tap va nghién ciiu.

T6i xin bay té long biét on chan thanh t6i TS. Dang Thi Oanh, ngusi
da tan tinh chi bdo, tao diéu kién vi gitip dd t6i c6 théem nhiéu kién
thiic, kha nang nghién ctu, tong hop tai lieu dé hoan thanh luan vin.
To6i ciing xin gii 161 cAm on dén gia dinh, ban beé va cac dong nghiép da
dong vién, gitup dé toi qué trinh hoc tap cua minh.

Do thoi gian va trinh do con han ché nén luan vin khong tranh khoi
nhing thiéu sét. Téi rat mong nhan dudc su gép § cia cac thay co dé
luan van dugc hoan thién hon.

T6i xin chan thanh cam on!

Thai Nguyén, ngay 10 thang 08 nam 2013.
Nguai thyc hién
Pham Thi Quyén.
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Chuong 1

Mot sb kién thitc bo trg

1.1 Hé phuong trinh dai sé tuyén tinh

Xét mot hé phuong trinh gom n phuong trinh tuyén tinh véi n an sé
xr1,To, -+, T, dugc cho bdi

4

1171 + a19T2 + - - + a1, = by

911 + Ao9To + -+ - + AopTy, = by
(1.1)

\anlxl + Q2o + -+ App®y = bn

Hé nay c6 thé viét dusi dang ma tran Az = b, trong dé

aiy -+ Qin
A= ... oo |, 2= (2,20, 20)", b= (b1, by, ,by)".

anl QAp2 Qg

Néu detA # 0 thi hé (1.1) c6 nghiém duy nhat va nghiém ciia né c6 thé

tinh theo cong thitc Cramer:

_ detA;
det A

trong d6 A; 1a ma tran nhan duge tit ma tran A bang cach thay cot thi

J béi cot b.

T (1.2)

Cong thiic (1.2) thuong chi gianh cho hé v6i ma tran hé s6 ¢ nho,
con véi ma tran cd 16n thi chi phi cho tinh toan qua l6n. Do d6, ngusi

5

So hoa bdi trung tam hoc lieu http://www.Irc.tnu.edu.vn/



ta da di xay dung cac phuong phap nhanh dé gidi hé phuong trinh dai
s6 tuyén tinh cé 16n 1a khai thac triet dé cac thong tin vé ma tran cta
hé.

Duéi day 13 mot s6 dang dic biét clia ma tran:

1) Ma tran dudng chéo : Ma tran vudng cdp n ma moi phan tit ndm
ngoai dudng chéo chinh bang 0, tic 1a a;; = aj;, v6i i # j, duge goi la
ma, tran dudng chéo.

2) Néu ma tran duong chéo c¢6 a; =1, i =1,2,--- ,n thi ta goi A 1a
ma tran don vi va ta thuong ki hiéu la E hoac I.

3) Ma tran tam giac trén: Ma tran vuong A dugc goi la ma tran tam

giac trén, néu A cé dang

ail a2 -+- Qp

0 ax - a
A=

0 O Ann

tuc la ajj = 0 néu 7 > 7.
4) Ma tran tam gidc dudi: Tuong tu ma tran vuong A duge goi 1a ma

tran tam giac dudi, néu A c6 dang

ay 0 - 0
as az --- 0
A=
ap1 Gp2 """ dpp

tic 1a a;; = 0 néu ¢ < j.

5) Ma tran thua: Ma tran thua 1a ma tran c6 rat nhiéu phan tit bang

6) Ma tran d6i xitng: Ma tran A dudc goi 14 ma tran doéi xing néu
AZA*, tl/ICIZ\iCLZ'jZCLjZ’, (2,]=1,2,,n)
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1.2 Mot sé6 phuong phap giai hé phuong trinh dai sé6 tuyén
tinh

1.2.1 Chuan cua ma tran, chuan caa véc to

a) Chuan ctia ma tran

Cho A = (a;)mxn 1a ma tran cAp m x n. Chuan ctia ma tran A dugc
cho bdéi:
i) Chuan dong
|Al[oc = max Z |aij]

1<i<m
ii) Chuan cot
1Al = max Z |aij]

1<5<n
iii) Chuan Euclide
" n 1/2
1Al =( i X5 lasl?)

b) Chuan ctia vecto
Cho vecto x = (21, 29, ,1,) € R" ta c6 mot s6 chuan nhu sau:

n n 1
el = Dk Melle =( 30 e?) s el = mas ol
=1 1=1

1.2.2 Phuong phap Gauss

Day 13 phuong phap truc tiép gidi hé phuong trinh dai s6 tuyén tinh.
Y tudéng ctia phuong phap khit Gauss 1a khit dan cac an dé dua hé ban
dau vé hé v6i ma tran tam giac trén bang cic phép bién ddi tuong duong:

1) D6i chd hai phuong trinh bat ki.

2) Nhan mot phuong trinh v6i mot s6 khac khong.

3) Cong vao phuong trinh mot t6 hgp tuyén tinh ctia mot phuong
trinh khac.

Nhu vay phuong phap Gauss gom hai qué trinh:

Qué trinh thuan: Dua hé vé dang tam giac trén.

7
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Qua trinh nguge: Giai hé tam giac trén ti dudi 1én trén.

a) Qua trinh thuan : Dé viét gon ta xét he

(

111 + a12T2 + - - + ATy = A1t

2171 + a22To + - -+ + A2pTy = A2p41 (1.3)
\anlxl + Apn2T2 + -+ ApnLy = a/'n,,n—|—1

va dat a,g-)) =aij, (i=1,2,...,n; j=1,..,n+1).

Budc 1: Dung phuong trinh dau tién dé khit z; trong n — 1 phuong
trinh con lai. Gid st a;; # 0 (ta luon c¢6 duge diéu nay bang cach doi
ché hai phuong trinh). Chia hai vé ctia phuong trinh thi nhat cho ap
ta dugc phuong trinh:

Ty + bioxa + - -+ + b1y, = b1 (1.4)
oAy
VOl blj = o J = 2,..,n+ 1.
a§1)
Cong vao phuong trinh thit i cia hé (1.3) phuong trinh (1.4) sau khi da
nhan véi —aﬁ”, 1 =2,---,n ta dugc hé
(
aélz)@ + aéls)xs +ot agz)xn = a%)m
(1) (1) (1) (1)
39 T2 + Q33 T3 + -+ -+ a3, Ty = a3,
32 U2 T (3313 3 3,n+1 (1.5)
0wy + alizs + o+ allw, = all)y,
Vi ap) = al) —albyj, i =2, j=2,.,n+1.

Nhu vay sau buée 1 ta thu duge phuong trinh (1.4) va he (1.5).

Budc 2: Dung phuong trinh dau tién trong (1.5) khit 25 trong cac
phuong trinh con lai tuong ty nhu da lam trong buéc 1. Qué trinh dugce
tiép tuc nhu vay. Két qua sau buéc thi m ta thu dudgc he

Tm + bm,m—i—lxm—i—l + - bm,nxn - bm,n+1

(m) (m) _ (m)
(Im+1’m+1$m+1 + .« e + am+17n$n — a’m+1,n+1

8
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