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il

TOM TAT NOI DUNG

Luan vin dudc viét c6 nodi dung vé phuong phap gidm co s cho phuong trinh
elliptic phu thudc tham s6. Chiing t6i trinh bay diy di cac nguyén liéu dé€ ngudi
doc c6 thé hiéu mot cach chi tiét viéc xay dung phuong phap, cu thé 1a phép chiéu
Galerkin, thuat todn Greedy va cin dudi ctia hing sb biic phu thudc tham sd st dung

phép cach tiép can min —0.



v

L.oi cam on

Luan van nay dugc thuc hién va hoan thanh tai Truong Pai hoc Khoa hoc - Pai
hoc Thdi Nguyén. Tic gia xin chan thanh cdm on cdc thiy c6 gido da tan tinh giang
day, bdi dudng kién thic trong sudt qud trinh hoc tap, nghién cifu va rén luyén tai
truong.

TAc gi4 xin td long biét on sau sic t6i TS. Nguyén Thanh Son da tin tinh huéng
dan trong sudt qua trinh viét luan vin.

Xin chan thanh cam on.

Thai Nguyén, 2015 Pham Thi Thuy Nhung

Hoc vién Cao hoc Todn K7A,
Truong DH Khoa hoc - DH Thdi Nguyén



Mé dau

0.1 Ly do chon de tai
Dé bat diu, ta hdy xét Bai toan Dirichlet cho phuong trinh Poisson

—Ay = f, trong €,
(1)
y=0, trén I,
trong d6 Q2 1a mién bi chiin trong R* k& > 2 ¢6 bién I' théa man diéu kién Lipschitz va
f € L%(Q). V6i dit liéu trén Bai toan (1) khong thé ¢6 nghiém c6 dién y € C2(Q)NC(Q)
ma thay vao do, ngudi ta xét nghiém suy rong cua Bai toan (1).

Nhic lai rang, L?(Q) 12 mot khong gian Hilbert véi tich vo hudng

yg) — / F(2)g(a)de va BY(Q) = {g € 12(2) : 327
1) ox;

la khong gian ham suy rong trén Q. Bai todn (1) dugc dua vé dang dang thic bién

phén nhu sau: Tim y € H} ()
/va v vdx = /Qf(a:)v(a:)dx, Yy € H. 2)
Bay gio ta dinh nghia dang tuyén tinh
frH}(Q) =R
trong d6, f(v) véiv € HE( = [, f(z)v(z)dz va dang song tuyén tinh

a: HY(Q) x Hi(Q) - R



V6l a(w,v) = fQ vy. 7 vdz . Theo d6 Bai toan (2) c¢6 thé dudc viét lai nhu sau
a(y,v) = f(v), Yo € H}(Q).
Luu y ring, H}(Q) 1a khong gian con clia khong gian H'(Q) véi tich vo hudng
(w,v) = /(wv + vw v v)dz
Q

va chuin tuong ting

1/2
o[l (o) = (/(02+V02)d$) : 3)
Q
Theo BAt dang thic Friedrichs
/ v2d(z) < C(Q)/ vvide,
Q Q

véi C(Q) 12 mot hing s6 chi phu thudce vao €, ta suy ra

4)

a(v,v) >

= H—C(Q)HUH%I(Q)'
Bit dang thic (@) dudc goi 1a tinh chét bitc. Thém vao doé, tir Bat dang thiic Cauchy-
Schwarz ta suy ra

|a(w, v)| < Jw[|mo)l|vllH(0), S)
day dudc goi la tinh lién tuc ciia a. Trong khi xét Bai todn (1) 1 ta ¢4 ngam dinh ring
phuong trinh d6 13 khong phu thudc tham s6. Trong thuc té, khi sit dung Bai toan (1)
nhu 12 mdt md hinh toan hoc cho hién tuong truyén nhiét ditng, ngudi ta c6 thé mudn
giif lai hang s& dan nhiét nhu 12 mot tham sd. Viéc nay cho phép st dung mé hinh cho
nhiéu chat din nhiét c6 hﬁng s6 dan nhiét khac nhau. Tuong tu nhu thé, hAm nguon f
ciing c¢6 thé phu thudc vao tham sb. Téng quat, ngudi ta c6 thé xét bai toan phu thudc
tham s6

a(y,vip) = f(v;p), Yo e V,u e D C R, (6)

Va cubi cung, trong rat nhiéu trudng hop, ngudi ta khdng quan tim dén toan bd trang

thdi y ma chi 12 mot phan thong tin cla trang thai dudc biéu dién bdi

s(p) = £(y; ), (7)



trong do, ¢ ciing 12 mot dang tuyén tinh phu thudc tham sé.

Bai toan dit ra & day 1a: v6i mdi p € D, tinh s(y). P6i véi nhitng bai todn thuc
té cling yéu cau cao vé tinh chinh xdc, c& ctia bai toan thudng rat 16n, hang nghin
cho dén hang triéu. V6i dic thi can phai tinh nghiém, hodc thong tin lién quan dén
nghiém nhiéu lan (many-query context), may tinh sé phdi mat nhiéu thdi gian dé gii
mo hinh ¢d 16n véi nhiéu gid tri khac nhau cta tham s6. Yéu cau dit ra 1 tim dugc
mot thuat toan dé sao cho, viéc tinh todn nghiém nhanh nhung vin dim béo kiém sodt
dugc sai s6. Do vay, phuong phdp gidm co s& 1a diic biét can thiét dé€ xi 1y nhiing bai
toan dang nay. Vi li do trén, chung t6i da chon "Phuong phéap giam co sd gidi phuong
trinh elliptic biic tuyén tinh phu thudc tham s6" 1am dé tai cho luin vin thac si. Luan

vin gom 3 chuong.

e Chuong 1: Kién thiic chuin bi

Trong chuong nay, ching tdi sé nhac lai nhiing 1y thuyét can thiét cho viéc trinh
bay phuong phap & chuong sau. Chiing bao gdm phép chiéu Galerkin, rdi rac héa

phuong trinh, tinh bi chan, tinh biic, tinh phu thudc affine . ..

e Chuong 2: Phuong phap giam cd s6

Trong chuong nay, truéc tién chuing toi sé trinh bay so ludc cach rdi rac hoa bai
toan (6) - (7) biang phuong phap phan ti hitu han. Sau d6, phép chiéu Galerkin
dugc st dung dé€ giam kich ¢ clia co s& cling dong thdi gidm kich cd cla bai
toan. Cubi cung, ching toi tip trung trinh bay cac "nguyén liéu" ciing nhu két

qua phuc vu cho viéc xay dung, cd sé giam do.



e Chuong 3: Vi du sb

Chuong nay dua ra 2 vi du minh hoa dugc 1ap trinh trén MATLAP véi du li€u

dugc 14y tit mo hinh thuc té trong khoa hoc ki thuét.
0.2 Muc dich nghién ciru

Nghién ciiu Iy thuyét phuong phap gidm co s6 va ap dung né d€ gidi phuong trinh

elliptic bic tuyén tinh phu thudc tham sb.
0.3 Nhiém vu nghién cau

Luan vin tip trung 1am rd mot s6 vin dé sau day, trinh bay y tudng ctia phucng
phdp gidm co s6 gidi phuong trinh elliptic bic tuyén tinh phu thudc tham sb, cac khéi
niém va tinh chét lién quan dén phuong phap, ndi dung phuong phap va cubi ciing 1a

ap dung phuong phap nay cho mot s6 vi du thuc té.
0.4 Doi tugng va pham vi nghién ciu
e Db6i tuong nghién ctiu: Phuong phap gidm co sé

e Pham vi nghién citu: Bai toan elliptic biic tuyén tinh phu thudc affine vao tham

Z
A

SO.

0.5 Phuong phap nghién ciru

e Poc va nghién ctiu mot sd tai liéu lién quan nhu sach, bao, tap chi, luan vin thac

i, tién si.
e St dung nhiéu kién thiic ctia dai s6 tuyén tinh ing dung, giai tich ham.

e Kiém chiing cic két qua ly thuyét bang vi du s6 lap trinh trén MATLAP.



